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ADVERTISEMENT.

—————

Tae following pages contain a collection of
Algebraical Problems designed solely to point out
the various methods employed by Analysts in the
Solution of Equations. They are arranged in the
usual manner : 1. Simple Equations; 2. Pure Quad-
ratics, and others which may be solved without
completing the square ; and 3. Adfected Quadratics.
Utility being the sole object of this Publication,
wherever a proper Example occurred, it has been
taken without hesitation, or altered to suit the purpose.
At the head of each Section are given the common
Rules; and the whole concludes with a Collection
of Problems without Solutions, for the Exercise of
the Learner. -
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ALGEBRAICAL PROBLEMS.

SECT. I.

DEFINITIONS.

(1.) Ax Equation is a proposition, which declares the
equality of two quantities, expressed algebraically.

This is done by connecting these quantities by the sign
(=); thus, z — 4 = 6 — x is an equation expressing the
equality of the quantities x—4and 6—2. Also 2~5=0
is an equation which asserts that x— 5 is equal to nothmg,
and therefore that the positive part of the expression is equal
to the negative part. .

(2.) A Simple Equahon is one whxch, when cleared of
fractions and surds, contains only the first power of the un-
known quantity.

3.) A Quadratxc Equation, or an Equatlon of two
dimensions, is one into which the square of the unknown
quantity enters, with or without the simple power,

(4) A Cubic Equation, or an equation of three dimens
sions, is one into which the cube of the unknown quantity’
enters, with or without the simple and quadratic powers.

(5.) In general, the index of the bighest power of thé
unknown quantity denotes the number of dimension’s of the
equation. :

(6.) A Pure Quadratic is one mto which only the
square of the unknown quantity enters. .

. A '



2 Reduction of Equations.

(7.) An Adfected Quadratic is one }vhicll involves the
square of the unknown quantity, and also the simple power
and known quantities.

Thus, az® + b=0 is a pure quadratic,
and ax® 4+ bz 4 ¢ = O 1s an adfected quadratrc.

(8.) The Resolution -of Equations is the determining,
from some quantities given, the values of others which are
unknown, so that these latter may answer certain conditions
proposed. :

(9.) . And these values are called Roets of the Equation.

(10.) Known quantities are usually expressed by the first -
Tetters of the alphabet, g, b, ¢, &c. ; and unknown quantities
by the last, v, r, y, &c. And this must be always under-
stood unless the contrary be expressed.

AXIOMS.

(11) If equel guantities be added to equal quantmes,
the sums will be equal.

i

(12.) If equal quantities be taken from equal quanhtles,
tbe remainders will be equal.

< (13.) If equal quantities be muhiplied by the same oF
equal quantities, the products will be equal." :

T(14.) W equal quantities be’ divided by- the’same or equal
quudtrtles, -the quotients will be equal.

(15.) 1f the same quantity be added to and subtracted
_from another, the value of the latter will ot be altered.

(16 If a quantity be both multiplied and dmded by
another, its value will not be -altered.

(17 «) Any quantity may be transposed from one side of

an equatlon to the other, by changing its sign:
. Because, in this transposition, the same quantity is
tiérely subtracted from each side of the euation; and
(12) if equals be taken from equals; the remainders are equal.



~,Reduction of Equations. : 3

Thus, if 49 =15, and 9 be subtracted from. each
side, x=15—9, or 6. Also, if 2+ b=a, and b be sub-
tracted from each side, x=a—b And if 2—c=d, and
_c be added to each side, x=d + c. .

Also, if 52 —7=22+2, and 2z be taken from each'side, -
52—2x=7=2, or 8r—7=2; and if — 7 be subtracted,
‘or (whlch is the same thing) if + 7 be added to each slde,
3xr=2+4+7=

" Also, if r—a 4 b=c— 3z, then, by- subtractmg
—~a+b— 3z from each side, we have v+ Sr=a—b+c. -

"CoR. 1. Hence, if the signs of all the terms on each
side of an equation be changed, the two sides still remain
equal ; because in this change every term is transposed.

Cor. 2. Hence, when the known and unknown quanti-
. ties are connected in an equation by the signs + or —, they
may be separated by transposing the known quantities ta one
side, and the unknown to the other.

Cor. 3. Hence also, if any quantity be found on-both
sides of an equation, it may be taken away from each; thus,
fr+y=5+y,thenx =5 If a—b =.¢+d—.0b then
a =¢ +d. .

) (18.), If every term on each side of an equation be mul-
tiplied by the same quantity, the results will be equal :

Because - in multiplying every term on each side by any
quantity, the value of the whole side is multiplied by that
quantxty, and (13) if equals be multiplied by the .same
quantity, . the products will be equal.

Thus, if o=5 +a, then 6z = 30+6a, by muluplymg
every term by 6.

Cor. 1. Hence an equation, of which any part is. frac-
tional, may be reduced to ap equation expressed in integers,
by multiplying every term by the denominator of the fraction.
If there be more fractions than one in the given equation,
it may be so reduced by muluplymg every term either by the



4 Reduction of Equations.

product of the denominators, or by a common multiple of
them ; and if the least common multiple be. used, the equa-
tion w:ll be in its lowest terms.

Thus, if— + + f =18; if every term be multiplied

by 12, whlch is the least common multiple of ¢, S, 4
6z + 4r + 3z = 156.

Cogr. 2. Hence also, if every term on both sides have
a common multiplier or divisor, that common multiplier or
divisor may be taken away;

Thus, if az® + abr=cdxz; each term being divided by
the common multxpller r, ar +ab = cd.
a+6 _4r—7
4

Also, ifT + , then also 52 +a + 6

= 4r—7;

aztab = ﬂcg . 4:1‘ , then, multiplying by

Also, if
x4+ 6: d + 41;.

Cor. 8. Also, if each member of the equation have a
common divisor, the equatlou may be reduced by dividing
both sides by that common divisor;

Thus, if a2®—a®*r=abzx — a’b, each side is dmslble by
ar — a’, whence 2 = b.

Cor. 4. Hence also any term of an equation may be
made a square, by multiplying all the terms of the equation
by the quantities necessary; as, if az” + bex=cd’, the first
term may be made a square by multiplying each term by
a, and a*s® + abcx = acd’.

(19.) -If each side of an equation be raised to the same
power, the results are equal;

"Thus, if x-6 2® = 36; lfx+a—~y-b, then
&+ 2r+d =y —2by+ b
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And if the same roots be extracted on each side, the
results are equal ; .

Thus, if 2® = 49, r = 7, if 2% = a®1%, then 2 = ab;
lf1’+2.r+ l—y —y+ 4 thenr +1=y=}, and if
—4azr + 4a" =3* +6by + 90", then xr —2a =y + 3.

For (13 and 14) when equal quantities on each side of an
equation are multiplied or divided by equal quantmes, the
results will be equal.

Cor. Hence, if that side of the equation which contains
the unknown quantity be a perfect square, cube, or other
power, by extracting the square root, cube root, &c. of both
nldes, the equation will be reduced to one of lower dimen-
sions :

Thas, if 2° + 82 + 16 = 36, » + 4 =6,

if? +82 +8r+1=27,2+1=3,
ifz* + 22° + 2* = 100, 2° + = = 10.

(20.) Any equation may be cleared of a single radical
quantity by transposing all the other terms to the contrary
side, and raising each side to the power denominated by the
surd. If there are more than one surd, the operation must
be repeated.

Thus, if 2 = A/azx + &% by squaring each side 2*

ar + b%, which is free from surds

Also,if /22 + 7T + 2 =7,
then (17) by transposition, A/ 2° + 7 = 7 —z;
and (19) by squaring each side, z* 4 7 = 49 — 14z + a°,
which 1s free from surds,
Also, if ¢ + &/ d°z = b, .
then (17) by transposition, oz =b—ax;
and (19) by cubing each side, a*zr=25°— 8b’z'+3b.r -1,
which is free from ‘surds.

Also, if /2 +Jx’+21— 1=ux,
then (17) by transposition, N Jx’ +el=x+1,




6 Solution of Simple Equatioxs

and (19) by squaring each side, z* + A/ 2’ +21 =1"+Q22+1;
< (170 Cor.8)Jx’+2|-21+l !
“and (19) by squaring each slde, x + 21 = 4.1: + 4z -]- 1,
. wblch is free. from surds. .
And, it a'z + )PP = <
(19) by cubing each side, a*z + \/?_ =,
and (17) by transposition J—zB = ¢ — a’r;
». (¥9) by squaring' each side, o’s® = & — 2a’’z +
a*z®, which is free from surds. :

~ (21.) Any proportion may be converted into an equation;
for the product of the extremes is equal to the product of
the means. L .

Leta - b ey d,hytbens.tureofpropomo g—

.. (18. Cor 1.) ad—bc.

a_la

(22.) "ExamrpLEs in which the pnceding Rules are
applied, in the Solution of Equations.

1. Given 4« 4 36 = 5z + 34, to find the value of z. .

(17) By transposition, 36 — 34 = 5z — 4uz, -

- and thereforez—t., .

2, Given v ~ 7= , to-find the value of x.\

ﬁbl“‘l
CQ'H

+

Here 15, the product of 3 and 5, being their - least
‘common multiple, every term must be multiplied by it
(18. Cor. 1.), and 152 — 105 = 3z + 5r;

(17) by u'ansposmon, 152 = 8z — 52 = 105,
S or 7z = 1053

105 ‘
and tberefore (18. Cor. 2.) x = - = 15.

¢

3. Given 3as—4ab = 2a.r-6ac, to find-the value of
.z in terms of b and c. :



involving one unknown Quantity. T

(18. Cor. 2.) dividing every term by 4,32 —4b=2r —6c¢;
*. (17) by transposition, 3z —2x=4b - 6¢, -
or r=45-6c¢.
4. Given 37° — 108 =82+ 1% to find the value of x.
(18. Cor.2) dividing every térm by 2, 3r — 10=8 + z;
. (17) by trnnsposltlon, Sx—zr=8 + 10,
or 2r=183 ' '

1
.~ (18. Cor. 2.).1‘ = —8 =0.
‘l C . 2.
. T _ . .
5. Glyen stz=;3tnt find the value of z.

" Here 12 is the least common multiple of 2, 3, and 4;.
(18. Cor. 1.) multiplying both sides of the equation there-
fore by 12, 6x + 4r=3x + 84; - _

. (17) by transposition, 6% + 4x — 3z = 84,
or 7= 84;

.. (18. Cor. 2.) .r-'-—-% =12.

284 —

6. Given x: 3 + 6r= , to ﬁnd'tﬁe \iélue: ‘of x.
(18. Cor. 1 )muinplymg by 90, the least common mul-
tiple of 4 and 5,
S5x — 25 + 120x = 1136 — 4x;
< (17) by transpos\tlon, 5r + lQOx+4z‘— 1136425,
' or 1292=1161;
1161

*. (18. Cor. ) r = E =09.

7. Given z + =z = 19-= , to find the value of 2.

,(18 Cor. 1)) multlpb'mg by 6 the least common mul-,
tiple of 2 and 8. R



8 Solution of. Simple Equations

62 422 — 22 = 57 — 8x;
«*. (17) by transposition, 6r —2r + 32 = 57 — 22,
or Tx=385;

*. (18. Cor. 2.) x=875#5.

8. Given 3z +

=5+

2 -
z's-l-G_ 1z 87, to find the

value of x.

(18, Cor. 1.) multlplymg by 10, the least common multl-
" ple of 2 and 5, .

" 80x + 4z + 12 = 50 + 55z — 185;
< (17) by trangposition, 12 — 50 + 185=552 — 30r — 4z,
or 147 =21ur;
o 147

*. (18. Cor. 2.) rTe =7=

. G6x-— 18 — 4
9. Given xs 4—2= 8 3 z-l-x, to find the value

of z.
(18. Cor. 1,) Multiplying every term by 3,
' 6r—4—6=18 — 4z + 3r;
and .'. (17) by transposition, 6x +4x — 3z = 18 + 6+ 4,
or 7r= 28 .

: 8
.. (18.Cor. 2.) . = -2-7- =4,

-

3g—11 5z-5 91—17z
x _ 5z +9 '

. Gi " - find
10. Given 21 + T 8 2 to fin

the value of z.

Since 16 contains 8 and 2, a certain number of times
exactly, it will be the least common multiple of 16, 8, and 2;
and therefore (18. Cor. 1.) multiplying both sides of the
equation by 16, .

336+38r - 11=10x— 104776 — 561',
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s (17) by trans®, 32—10x + 562 =11 — 104776 — 336,
or 49x = 441;

441
" (18. Cor. 2.) v = e 9.

Sz —5 r —

=12 — 4, to find the

11. Given z +

value of x.
(18. Cor. 1.) multiplying both sides of the equation by
6, the product of 2 and 3,
6r +9r — 15 =72 — 4z + 8;
<. (17) by transposition, 6z + 9x + 4z =72 +.8 + 15,
or 19x =95;

. =% _
.. (18, Cor.2.).z‘-19—5.

. — 4 1 1 .
12. Given 31—£——--—4=5r+ 4———, to find
, 4 3 12

the value of z.

Since 12 is a multiple of 3 and 4, it is the least com-
mon multiple of 3, 4, and 12; therefore (18. Cor. 1.) mul~
tiplying both sides of the equation by 12,

36r —3x+12 —48=20xr+56—13
<+ (17) by trans", 36xr — Sx — 20x = 56 + 48 — | — 12,

or 13z = 91;
. N _
.. (18. Cor. 2) = 3= 7.
13. Given z-1 + 23; gy . %‘ﬁ, to find the value
of z. ' :

(18. Cor. 1.) multiplying both sides of the equation by
4x5 X7 =140,

20z — 204644 — 281 =980 — 140 — 351 ;
2.(¥7) by trans®, 202 — 28+ 35 =080 — 140 +20 — 644,

or 27r=216;
B
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216
‘. (18. Cor. 2.) 1‘—-—27 87
4. Given 7”;;5— 16:'5-‘”+6= S.r+9, to find the

value of x. \ .
(18. Cor. 1.) multiplying both sides by € x 3 x 5 = 30,
702+50—96 — 24xr+180=452+4135; ‘
L)) by trans®, 70r — 242 — 452 =135 + 96 — 50 — 180,
orx=1.
Sx 44 - 7.1' -3 = 16
5 2 4

‘ 15. Given » to find the .

value of z.
(18. Cor. 1.) multiplying by 20, the least common
multiple of 2, 4, and 5,
12x + 16 — 70x 4 30 = 5x — 80;
‘. (17) by transposition, 16430 + 80 =52 + 70r — 12.1‘,

or 126 = 63x;
‘. (18. Cor. 2.) —6-?6=2=x.
16. Given 17-5-8x_4x;-9=5_6x+7x;|- l4’

to find the value of x.

(18. Cor. 1.) multiplying both sides of the equauon by
3 x5=15,
' 51—9x—90x—10 75—902+4352+70;"
..(17)bytms s 902 =851 — 20z — 9z =75+70+ 10— 51,

or 262 = 104;
104
2. (18.Cor. )z = — =4
(18. Cor. 2.) « o6
. 3r =3 20 — 6xr—8 4r—4
17. Givenz - 1‘5 Fa=t 0, s

2 7 5
to find the value of z. ’



involving one wnknown Quantity. 1]

(18. Cor. 1.) multiplying both sides of the equation by
ax5x7 =170,
0r~422 442 + 280 =700 — 352 — 602480 + 56 — 56 ;
.. (17) by transposition,
0r+385xr460x — 42x — 56 = 700480 — 56 — 280 — 42,
) or 67x = 402;
402

.. (18. Cor. 2y xr = o = 6.

4z — 2 +3%+574 1‘=24l_5x 96

18. Given

~1lz, to find the value of z. _

(18. Cor. 1.) multiplying by 36, the least common mul-
tiple of 4, 9, and 12, .
162~ 84 +1354+513—272x=8676 — 15x 4 288 — 396 ;

.*. (17) by transposition,
162 + 15x 4 3962 — 272 = 8676 4 288 +-84 — 135 - 513,
or 400x = 8400; )

8400
.~ (18. Cor. 2.) r = — = 2L
(18. Cor )x 200

. 6x+18 ,  11-3x ' 18—z
19. Given . 44— 36 —5‘3‘ 48 12

- 18
21— 2x
18
(18. Cor. 1.) multiplying by 36 x 13, the least common
multiple of the denominators,
2162+ 648 — 2262 — 143 + 89z = 23402 — 22464 —
507 + 39z — 546 1 52z ;
<. (17) by transposition, 648 + 22464 + 507 + 546 —
2262 — 143 = 2340z + 39z + 52z — 216x — 39z,
or 21760 = 2176z N
21760 _

. L Q) —— =10 =
(18. Cor. 2.) 2176 1 x

» to find the value of 2.
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*— )
20. Given axr — a —8bx _ abf=br + 6bxr—5a _
a 2a

bz +4a , to find the value of z.

(18. Cor. 1.) multiplying by 44, the least common mnl-
tiple of the denominators,
4oz —4d’+12bx—4a*W*=4abz+12br—10a"—abr—44’;
s (17. Cor. 8.) 4a°*z —4a*b* =3 abxr— 104°;
by transposition, (4a*—3ab) .r=44"b" — 104°;
(18. Cor. 2.) (4a—38b).x=4abd’—10a;
_ 4ab’*—10a

4a — 3b
21. Given (s 16 r+8 =12 , to find the value
21 41‘— 11 3
of x. _
Multiplying both sides of the equation by 21,
21r + 168
7x+16— e — 1 =%
21r + 168

».(17. Cor.8.) 16 = ;

4r — 11
. (18. Cor. 1.) 642 — 176 =211 + 168;
.*. (17) by transposition, 64x — 21z = 168 4 176,
or 43x = 344;

344
. (18. COr.Q)I‘='4—3' ‘8.

v Or+7  7r—13  2x+4
22. Glﬂveu~ 9 + 6ets 3’ to find the

value of z.
Multiplying both sides of the equation by 9,
2lx — 39

2 11 =6r + 12;

6 + 7 +
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2la — 39
2r+1
% (18. Cor. 1.) 21x—39 = 10z + 5;
. (17) by transposition, 212 — 10z =39+ 5,
or llr=44;

.. (17. Cor. 3.) =5;

<. (18.Cor. 2.) r= ?—‘:—' = 4.

23. Given 4z +3 -+ -2 = 82119
9 S5r— 12 18

, to find the

value of x.
Multiplying both sides of the equation by 18,
126x — 522

8x+6 + S5r — 12

1262 — 522
% (17.Cor. 8.) ——m— =
. (17. Cor. 8.) e 18, )

and (18. Cor. 1.) 1262 — 522 =65x— 156 ;
(17) by transposition, 61x = 366 ;
366

<. (18. Cor. ) 2 = a0 =6.

= 8z +19;

24. Given 12—z : g it 4: 1, to find the value of z.

" (21) Since the product of the extremes is equal to the
product of the means,

x
12—x=4x§=2x;

<. (17) by transposition, 12 = 2z + z = 3z,

and (18. Cor. 2.) %2 =4=7.

dr+4 18—z

25. Given 2 ot 7 : 4, to find the value

of x.
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» _
(21) 53;- x4=8—"2

x17,
126—7x
, —a
.. (18. Cor. 2.) 40x +_32 =126 — 7x;
. (17) by transposition, 40z + 7z = 126 — 32,
' or 47x = 94;
94

Ser=— =9,

47

or 10r+8 =

26. Given o/4% + 16 = 12, to find the value of .

(19) squaring both sides of the equation, 4r + 16 = 144;
.*. (17) by transposition, 4r = 144 — 16 = 128;

128
s (18.Cor.2) 2 = T = 82.

27. Given_ Yoz + 38 + 4= 7, to find the value of x.
(17) by transposition, m =7—4=38;
.. (19) cubing both sides of the equation, 2z '+ 3 = 27; ‘
.« (17) by transposition, 2x = 27 — 3 = 24,

: 24
and (18. Cor. 2.) r = ? = 12.

28. Given \/12+41r=2 + ./ z, to find the value of z..
(19) squaring both sides of the equation,

12+2=444,/7+z;

~.(17.Cor. 3.) 8 = 4\/_;";

and (18. Cor. 2.) 2 = J?,
(19) 4 = z.

29. Given e+ 40 =10 - Az, to find the value

of xz. .
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(19) squaring both sides of the equation,
z+40 = 100 — 203/ 7 + x;
. (17 Cor. 8.) 20/ z = 100 — 40 = 60,
and (18 Cor. 2.) J;= L]
<. (19) z = 9. .
30. Given ,\/x_:—l—ﬁ =8 - ,,/;, to find the value
of 2.
(19) squaring both sides of the equation,
3—16=64—16ﬁ+z;
= (17. Cor. 8.) 16 A/ 7 = 64 + 16 = 80;

‘. (18.Cor. 2.) \/ x =35,

and (19) x = 25.
31 Given ,,/ T —24 = ,,/ z — 2, to find the value
of 2.
(19) squaring both sides of the equation,
r—2 =x—4./ 2+ 4;
.. (17. Cor8)4~/ =24+ 4 =28;

. (18. Cor. 2) /2 =17,

and (19) z = 49.

32. Given \/ z—~a= A/ —%ﬁ to find the value

of 1.
(19) squaring both sides of the equation,

z—a=z— A/ az+ia;
Sa
*. (17. Cor. 8.) Jax—a++a——

. 254°
. (19) a.r=—T6—;
25a
Té_o
33. Given /5 x A/ z+2= &/ 52 +2.

(19) squariug both sides of the equation,

*. (18. Cor. 2.) =
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S5z + 10=51'+4~/ 5x 4+ 43
<. (17.Cor. 8.)10 —4 =6 = 44\/5:::;

6 3
~. (18. Cor. 2.) 155 / 5z,
9
4

and (19) -~ = 523

.* (18. Cor. 2.) -220 =

34. Given J4a+w’=2Jb+w— & 7, to find the

value of x.
(19) squaring both sides of the equation,
4a+w=4.(b+x)—4m+z;
(17.Cor. 8) 4a+ 4/ bz +2* = 4.(b +2);
(18. Cor. 2.) a + m =b+4 7
(17) by transposition, Jm =b—a+ux;
(19) bza+ =G —a) +2.(b —a).z + 2°;
(17. Cor. 8) (2a — b).x = (b — a)*;
(b—a)
2a—b

.. (18.Cor. 2.) z =

.35. Given r + a + .J 2ax + 2° = b, to find the value
of x.

(17) by transposition, »/ 2az+s*=b—a—1z;
and (19) squaring both sides,

2ar + 2 =b—alf—2.(b—a).x+2";

<. (17.Cor. 8.) 2ar+2.(b—a) .2=b—a)°,

or 2bx=b—a|2;
2

. . (18. Cor. 2.)x=b-a .
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«/—_ ="t find the value of z.-
Az

Multlplymg both sides of the equation by ;\/

- 36. Given TTar_N°¢

x .
r—ax=-=1, - 3
x . )
(1—a).x=1,
1
1=a’
37. Give ‘ +28 Y +38 to find the value
T Sr+6
of 2.

. (18, Cor. 1.) multlplymg both sldes of the equation by
Wz + 4 x Wz +6),
r+ 34z + 168=1'+42~/ + 152;

. (17.Cor. 8.) taking (1' + 34 ~/ + 152) from each side

0f the equation,
16 =8 .\/ z;

. (18, Cor°)2—[;

. (19) 4 =a.
s+ 2a _ o2t 40, to-find the value

38. leen f+b J_+ 3

of x.
(18. Cor. 1.) Multlplymg both sides of the equation by

We+d). Wz +3b),
r4+(2a+80). f+6ab_x+(4a+b) J—+4ab
*. .(17. Cor. 8.) - (2a—2b) . A/ 7 = 2ab, ‘

- —_ ab
or (18, Cor. 2.) \/‘t—a—b'

. ab 2,
"‘(]9) r = ((l—'b '. L
\C . N

and (18. Cor.‘,_Q.)' x =
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39.. Given —~ —b _3far—2b to find -

:7ax +b 8~/a1‘ + 5b’
value of z.

(18. Cor. 1.) Multiplying both sides of the equatlon
(Waz+b).(3/az+5),
Saz + ebﬁ_-sb’ = 3az + bJ&?-eb’
*. (17. Cor. 8.) b az = b,

(18. Cor. 2.) A/ azx = 8b;
(19) squanng both sides, ax = 9%,

2
and (18. Cor. 2.) —'9-;—.

3zx—1 8xr -1 :
40. Given ~/_—+l +——;——, to find

value of x.

Since 8z — 1 = (/32 + 1) x (/32 = 1);

Sw—-1

v el Al
-, «/3w—1=l+£—w———l-,

2
. N8z —1 : .
and (17. Cor, 3.) taking — from each side,

NEIES
. 2 ‘
*. (18. Cor. 1.) ﬁ; -1=9;
~: (17) by transposition, ~/ Sx =2+ 1=38;
<. (19) squaring both sides, 3#=9, -

=1;

(18. Cor. 2.) 2= = = 8,

41. Given 7a—w'—+'b' =

value of @.
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Since ar --‘b2 =War+b).(\Sar-1b);
 az—b

- 7=—az‘-|-b- = \/Z‘—b;

S ~/az'—b—=c+ 3[;5__—_1);
and taking 5@ from each side,

c—1

T- (\/;;—b)= [

and (18. Cor. 1.) \/ar—0b = < 3
v c—1
. ‘ p
by transposition, /azx = b + =1

2
(19) squaring both sides, az = (b + : i l) 5

. (18. Cer. 2)) 2= :i, (b + ¢ ) .

c%l

42. Given x = \/aT-i- be’ + 2*—a, to find the
value of . .
(17) by transposition, z + a = Na +z NAEY S
~. (19) squaring both sides, z* +2ax + a* =a'+z /0 +1°;
(17. Cor. 8.) 2* +2az = 2/ b’ + 2*;
(lé. Cor. 2.) 242a = /b + 4%,
and (19) squaring both sides, z*+4ax +4a* =b* +2°;
‘ . (17. Cor. 8.) 4axr+4d°=0%;
(17) by transposition, 4az = b* — 4a°;
b — 4a®
4a

. (18. Cor. 2.) x =
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43. leen~/2+w+~/w_ __+_a.‘,to;ﬁndthe
valueofw

(18. Cor. 1. ) 2+w+~/2w +at=4;

.*. (17) by transposition, /22 + #° =4 — 2 — r=2—2,
and (19) squaring both sides, 22+ a* =4 — 42 + 2°;
. (17. Cor 3.) 6x = 4;

4 ]
. (18, CorQ.) z= 6_3'
44. Given ,,/5 +w+,\/—— —> to find the

value of .
@18. Cor. 1.) 5+w+\/5w+w 15;

<. (17) by transposition, Nbet+at =15-5—a=10—z
and (19) sqmrmg both sides, 52 + * = 100 — 20« 4 .z' ;

. (17. Cor. 8.) 254 =100

100
.. 1 L C . 2. = — = 4'
( 8. Cor. 2.) @ 25

45. Given \/'w+\/;;-\/w.—ﬂ=gv ;%T“, :

&

‘to find the value of @.

— 3./
(18. qu. 1.) .7g“+ '\/w.flh/w’—w; ' :{;;

s " @
.". by transposition, # — "/T = Ja —a,

and (18:.Cor. Q.)\/*——-—\Zw—l

(19) squaring both sides, ¥ — ,\/_+ F=0=1y
*.(19. Cor. 3.) ,\/w_ ;

T . 25
and (19) squaring both sides, = 6
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. 1 1 1 4 9 .
46. - _=\[— V —= + =, to find
6. Given - + - - + oy +x“ o fin

a

' the value of .i'..

(19) squaririg both sides,

1 2 1 1 A 9
Frtata=z+Vaatm
, 1 ,0e _f 4 9
% (17. Cor. 3.);; + pyti a’r"+x“’
) 1 2 4
and (18. Cor.2)~ + - = \/_54. 9.2;
x a a x
. . .. 1 4 4 4 9
.'« (19) squaring both s:des,;—,+¢;+;§=? +?§
4
(17. Cor. 8.) — = %;
.axr x
1. 2
(18. Cor. 2.) -~ = ~;
a x

.. (18. Cor. 1.) r = 2a.



Secr. 1I.

On the Solution of Simple Equations which involre more
than one unknown Quantity.

(23.) Ir the equation involve several unknown quanti-
© ties, and definite values of these are required there must
necessarily be as many independent equations as there are
unknown quantmes. In which case, the values will be found
by exterminating all the unknown quantities except one;
and this may be done by elther of the three following
methods :

1. By equalizing the coefficients of the same unknown
quantity in the several equations.

2 By substitution.

3. By equating different values of the same unknown
quantity.

1. Of exterminating an unknewn quantity by the first method
_in equations' where two unknown quantities are con-
cerned.

If the coefficient of either unknown quantity in one .
equation "be contained a certain number of times exactly in
the coefficient of the same unknown quantity in the other,
multiply the former equation by that number, then add it to,
or subtract it from, the other equation, accordmg as the
signs are different or the same, and an equation arises, in,
which -only one unknown quantity is found.
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Thus, if 4z +y = 34} . )
and 4y + 2 =16 Here the coefficient of x in

the second equation is contained 4 times exactly in the first;
multiplying therefore the second equation by 4, and subtract-
ing the first from it,
4z 4+ 16y = 64,
and 47 +y = 84;

<o 18y =80, and y = 2.
Having thus obtained a value of one of the unknown quan-
tities, the other may be determined by substituting in either
equation the value of the quantity found, and thus reducing -
the equation to one which contains only -the other unknown
quantity. Thus, from the second of the preceding equa-
tions, z =16 — 4y =16 — 8 = 8. ’

The values of z and ¥ might be found in a similar man-
ner, by multiplying the first equation by 4, and subtractmg
the second from it.

But if neither of the coefficients be a measure of the
coefficient of the same unknown quantity in the other equa-
tion, multiply the first equation by the coefficient of -one of
the unknown quantities in the second equation, and the
second equation by the coefficient of the same unknown
quantity in the first. If the signs of the unknown quantity
be alike in both, subtract one equation from the other; if
unlike, add them together, and an equation arises in which
ouly one unknown quantity is found.

* Thus, if 22 4 Sy = 28} In this_ case neither of the
and 5r — 2y = 10 '

coefficients is a measure-of the coefficient of the same unknown
quantity in the other equation; and therefore, multiplying
the first equation by 2, and the second by 3,

4z + 6y = 46,
and 15r — 6y = 30;

76, and 2 = 4;

.. by addition, 19z
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* whence, as before, 3y =23 —2r=23—8= 15
and y=35. ’
The values of z and y might also be obtained, by multiply-

ing the first equation by 5, and the second by 2, and then
subtracting the second from the first.

2. By substitution.

Find the value of one of the unknown quantities, in terms
of the other and known quantities, in the more simple of the
two equations ; and substitute this value instead of the quan-
tity itself in the other equation; thus an equation is obtained

~in which there is only one unknown quantity.

Thus in the first of the preceding examples; from the
second equatnon, r = 16 — 4y ; substituting therefore this
value of x in the first equation, :

4. (16—-43/)+_y-84
or 64 — 16y +y = 34;
*. by transposition, (64— 34=)30= 13y,
and therefore 2 = y ;

whence, as before, + = 8,

Here a value of x might have been obtained from the second
equatlon, and substituted for it in the first; whence an equa—
tion would have arisen, involving only y; the value of which
being found, that of z also might be determined, as before,
by substitution. -

Or a value of y mlght be determined from elther equa-
tion, and substituted in the other; from which would ‘arise
an equation involving only , the value of which might be
found ; and therefore the valué of y also might be obtained
by substitution. : . o

Again, in the second example ;  from the ﬁrst equation
is obtained

. 25—38
2r = 23 — 3y; and therefore r = — z
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subsmutlng therefore this value in the second eqnauon,. Lot

_ 23-3
5. 2:"-21;-'-10,' . o

or 115— 15y — 4y =20; ]
i*.' by transposition, T15 —20'=15y+ 4y, -
. 7 or 95=19y;

98-8y _28—15 _8 _
andz = e = P == 4.

Here also a value of z might be obtained frofn the second
equation, and substituted in the first, which would give an
equation involving enly y ; or a value of y might be obtained
from either equation, which substituted in the other would
give an equation involving only x; the valué of which might
therefore be found and consequently that of y mlght also be
determined.

3. By equatmg different values of the same unlmown
quantity. 4 =

From each equatior find: the value of the same unknown
quantity in terms of the other and known quantities ; then,
by equating the values so found, an equation arises containing
only one unknown quantity.

Thus in the first of the precedmg examples, from the
fist- equation, y =34 —4x,

and from the second equation,

43/ =16 — r; and therefore y = 16—41

] ‘16—x

= 84— 41,

consequently, 16—z=136~16z;
.. by transposition, 16r—z= 136 — 16,
or, 15.1:— 120;
cr= 8,
tndya 34 =4z = s4- 39. = g, as before.
D -
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Tn this.case alse,  two values of x ave: deducible fiom the two
equations, which would give an equatiom involving y ouly;
‘and the value of y being ‘determined, that of x might also be
found. .

Again, in‘the second.of the: \prece'dit-l;g_, c;.xam?le._s-;

S 23—3
from the first equation, r = —g—y s

- and from the second, 2 = -“’:Qy;
.. 10 + Qy__-_ WY — 3_1/
R Y o
andﬂo+4y=ll5-t5y, L s
,." by transposxtlcm, 4y + 15y —-;15 — 20, N
or 19y =905; o
RS y—s and z = 4, as before. =

!
o

Here. again two vilues of ¥ might have heen: found, whlch
would have given an equatmn involving only x; and: from,
the solution of this new. qquatmn, a value of x, aad therqf
efysmlghtbefouudq SR

_ ' ExAmrws
I. Given 5o+ 4y =58
and 3z + 7y =67

Multiplying the .secand. equatwn. by 5, and the first
By 38, . ' . .

.
L2

} to ﬁnd the value& of r !ﬂd y

152 + 35y = 335,.
‘and 15z 4+ 12y ="174;

<. by su,bfrhctidn, o y =161, ‘
T and, y =7; ' .
whence, 52 =158 —4 y =58 — 28= 30,
... and therefore =0
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If the second equatlen ‘had- been raultiplied by 4, and sub-
tracted from the. .first when multiplied by 7, an equation
would have ariseh, invelving only z, the value of which mjght
be determived, and thence, by substitution, the value of y. .
Second Method. ,
From the seoond equation, 31 = 67-—7y, :
LN ] x 67 7y
. : 3
Substxtutmg this value of 2 in the first equation,
67—7y
3
and 885 — 35y + 12y= 1745
.". by transposition, 335 — 174 =35y — 12y,
or 161 = 23y;
7= Y5
whence; as before, the value of ¥ may be found. In the
same manner, a value of r might be found from the first
equation, which substituted in the second, would give an
equation involving only y. Or a value of y might be ob-
Aained from either equation, and substituted for it in the
other ; whence an equation would arise involving only z, the
value of which might be fouud, and therefore that of y alse
determined.

5. + 4y =58,

Tterd Method.
From the first equation, 5z = 58 — 4y;
_58—4y
s
67—7y
5

From the second, v =
.. . 58—dy 67—T7y
l. . S 3 = 3 s | |
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by trausposmon, 85y —12y=885—174,
. = | or 23y=161; ‘
. R . - , : ,-on 7.. .
whence, as before, & = 6.
In this case, two values of y might be deduced from the
two equations; and from equating these, there would arise

an equation involving z only; whose value being found, that
of y also might be determined by substitution. )

2. Givenax+by = m

cx+dy = n} to find ,thg values of z and Y

Multiplying the first equation by ¢, and the second by g,
acx+becy=me, N
acx+ady=na; -

ol by' subtraction, (ad —bc).y=na-=mec,

and na— mc
Y= a T’

m by m :nab—mbc
whece £ = G = S u T @d—abe’

L]

_ mad—mbc nab—mbc -

T Tadd—abc . ad—abc’
mad—nab md—nb -

= = .
a‘_d-—abc ad - b¢

Or the valde of r might be determined from the sécond
n d Y
equauon, W=~ ——
c <
If the first equation had been multiplied by d, and sub-
tracted from the second multiplied by 4, an equation would
have arisen involving only z, the value of which might be
determined ; and this being substituted in either of the’
cequations, the walue of y might also be. found.
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_ Second Method.
From the first equation, az = m— by ;
- . and.'.w=-"m—by.
. a
‘Substituting this value of z in the second equation, -

m — by

c. + dy = n;
some — bey 4+ ady = an,
and (ad — be).y = an — mc;
. _an—mc,
Y= dd = b’
whence, the value of x may be determined, as before.

In the same manner, a value of r might be Yound from the
second equation, which- substituted in the first would give
an equation iuvolving only y, the value of which being
found, that of x might also be determined. ~Or, a value of
y might be obtained from either equation, which substituted
in the other would give an equation involving only z, the
value of which, and consequently that of y, might be found.

Third Method.
m— by

a

From the first equation, z = s

n—dy
c 5
.m=—by n-—dy
e a = c 5
and mc — bcy = na — ady;
.. by transposition, ady — bcy = na — mc;

and from the second, x

R =na—mc_
Y= dd— b’
md — nb

whence, as before, r =

ad — be " .
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In this case, two values of ¥ might be deduced from the
two equations ; and. from equating these,fthe;e‘ would .arise
another equation involving only z, the value of which being
determined, that of ¥ also might -be found by substitution.

8. Given 1)g + Sy = 100]‘ to find -the velues of r

and 4c — 7y =4 . and .
Multiplying the first equation by 7; and the second by 3,
 77r 4 21y =700, -
Cand ‘127 — 21y = 12;

.. by addition,  89r = 71¢,

. andz =8; : : LT
‘whence 8y =100 — 112 = 100 — 88 = 12; .-
A Sy =4 ' :
4 Given-»g +=§=7Z - .
5!0 find the values of r and y.
LTy , : ‘ :
Cand = 4 2 =
.‘:m’ 3:+ 2 =8

(18. Cor. 1.) clearing the equations of fractions, by.
multiplying each by 6, '

8&'+2y=42, '
and 2z + 8y = 48;

and as the coefficients in this ‘case are not aliquot parts, mul- -
tiplying the first by 3, and the second by ¢;

S 97 + 6y = 126,
and 42 + 6y = 96;
- .'. by subtraction, = 5z - = 30,
- -and 2 =6;
whence 2y = 42 =~ 3z = 42 — 18 = 24,
' ~and y =12. '
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A}

5 _Given ; +7y 95
to ﬁnd the values of z and y.

and 3-’-.+.7é =57
(18. Cor ] ) multlplymg each equation by 7,
.+ 40y = 603,
and 49z +y = 867;
by addltlon, 50x + 50y = 1050,
S y=2l;
but since r + 49y = 693,
substracting the upper ‘equation from the lower,
48y =672;
Sy =14y
whencex-%l-yslgl - 14—7

8y = 31)
+ Y . to. ﬁnd‘ the values of
z and'y. '

6. leeu
'anwlii'l—~+_‘no:c = 102

Clearing the first eqaation of fractions,
z+2+4 24y =93;
.* by transposition, r 4 24 y= 91 H

"Clearing the second equation of fractions,

' Y+ 54+ 402 = 768;

: RN by transposition, 40z + y = 763.
Multiplying the fivst: equauon by 40, and sobtracting ‘the
second from it,

40r + 960y = 36407
409 +y = 763;
< 9509y = 2877,
" amdy=8;
S = Q) — 24y =91 — 72 = 19.
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7. Given 212—"/ + 14 =18

to find \ the values of
" gandy.
+16 =19 mty..

ey+
and 3

By transposition, 22y _ 4, from ‘the first equation,
| and ’. @ —y =8.

Also, gyt =

= 8, fri)m the second}_équatioh.
Qy +r=9;
whlch multiplied by 2, gives 22 + 4y = 18;
but ey — y = 89
.*. by subtraction, 5y =10,
and y = 2, o
whence # =9 — 2y =9 —4 = 5.

8. Given %__4—_3_]/_

xX
6 T3 to find the values of
I dy.
and ?—‘y——é—ﬂ -y =11} ‘?an y

W

Clearing the first equation of fractions, 22 + 3y + 22 =48,

or 42 +3y = 48 ;
and clearing the second of fractions, 7y — 32 — 2y = 22,

or 5y — 3w =22.
Multiplying this by 4, and the preceding one: by 3,
9y + 122 = 144,
and 20y — 122 = 88;
.*« by addition,

20y = e3¢,
and y = 8,
whence 4% = 48 — 3y = 48 — 24 = 24,

and = 6.
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9. Given Sz + Z‘z = 22
2
2 to find the values of z and y.
. Q2 :
and 11y — 3 = 20
Clearing the first equation of fractions, 6x + 7y = 44;
but from the second, 55y — 2z = 100.
Multiplying this last by 3, 165y — 6z = 300
but 7y +6z= 44

.*. by addition, 172y =344,

and y = 2.
Now 62r=44—7y=44—14=30;
S x =35,

lues of =z
and y.

10. Given x+1:y =5 :3 }toﬁndthe va-

From the second equation, (18. Cor. 1.) multiplied
by 12, .
82— 380 + 6y =41 —6x + 3;

.". by transposition, 14z 4 6y = 74,
and 7z + 3y = 87.
But from the first equation, 5y = 3z + 3,
or 5y—3xr=38.
Multiplying this equation by 7, 35y —2lz= 2I,
and the former by 3, 9y +2la=111;

- % by addition, 44y =132;
and y = 3;
Wer 41 =-'23‘—y=5, and x=.4,

E
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11. Given =2 _ lo—f =4z
-5 3 4 { to find the values
and 2YT4 _2sty _z+18 of r and y.
8 8 4

(18. Cor. 1.) multiplying the first equation by 60,
12r —24—200+20x =15y — 150;
and by transposition, 32r — 15y =74.
Also (18. Cor. 1.) multiplying the second equation:
by 24, .
16y +32—6r —3y=6x+178;
.. by transposition, 18y — 122 =46.

Now the coefficients of r have aliquot parts; multiplying
. therefore this by 8, and the preceding by 3,

104y — 96r=368, . . -
afd 96z— 45y =229;

.. by addition, 59y =590; and y=10;
and. 32x =15y + 74 =150 + 74 = 224;

Sox=7.
12. Given 2y — e+3 =7+ Sr—2y to'ﬁnd the
4 5
8 o values of
and 4x—-—"—-_-¢z4l__"i_l 'rand y.
38 2 Q

(18. Cor. 1.) from the first equation,
© 40y ~52—15=140 + 122 —8y;
.. by transpbsition, 48y —17x =155,
and from the second equation,
24— 1642y =147 —-60—3;
.*. by transposition, 302 +2y = 160.



35

involving two unknown Quantities.

Multlplymg this by 24, 48y + 720z = 3840;
but 48y — 17z = 155;

.« by subtraction, 787x = 3685,

and xr = 5,
and Q_y—IGO —80s=160—150=10;
Ly =5
ﬂy 8ar—~ 2 _4+y x-y
13. Given 75 % — '3 v }to find

and  : 3y 2 4 : 7
the values of x and y.
Reducing the first equation to lower terms,

y _4z—-1_ | _4ty -y,
9 T IR + 6 °’

and therefore (18. Cor. 1.) multiplying by 18,
2y—4r+1=18—~24—6y+ 3z~ 3y;
.*. by transposition, 7=7r~—11y.
But from the second equation, 7z = 12y.
Substituting therefore this value in the preceding equation,
7T=12y— 11y =y,

and therefore r = 197—"/- 12,

B 15x+ 4y
14. Givenx—w=l+' 3
. 11 33
and Se+2y 3/—5‘= ll,x+'l52_ Sy+1
6 : 4 12 ]

to find the values of r and y.
(18. Cor. 1.) multiplying the first equation by 33,
' 4y

-l e

882 - 9y+6—8r=33+15x 4+ s 3
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‘ - 4
by traunsposition, 152 — 9y =27+ —;'/-_;

o 457 — 27y = 81 + 4y,

and 457 — 381y = 81.

(18. Cor. 1.) multiplying the second equation by 12,
Gx+4y—3y+15=1124152— léy—G;
.« by transposition, 19y - 3@ = 131.

Multlplymg this by 9, 171y — 45r = 1179;
but 45r —8ly = 81;
. by addition, 140y = 1260;
Sey=9, v
and 58 = 19y — 181 = 171 = 181 = 40;
. x=8. -
. 2 1 4 - 8). /
15. Given 213% _ 185——x+—:y—.—8 to find the
' 6 35 values of
and 10y + ——— = 55 + 10z) & andy.

(18. Cor. 1.) multiplying the first equation by 105, the

least common multiple of 3, 7, and 15,

560 +21x=1925 — 60r — 45y + 120;
. by transposition, 81z + 45y = 1485 ;
" and dividing by 9, 9x+ 5y = 165.
From the second equation, 50y + 62 — 35 =275+ 50x;
.*. by transposition, 50y —44x=310;
and dividing by 2, 25y — 222 =155;

but multiplying the equation
found above, by 5,

}25y+45._r=825;‘

*. by subtraction,

and # = 10.

672

=670,
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Now 5y =165—9zr= 165 —90=75;
‘ Sy =16
r+Qy Sy-—12+ S.z'=4__ 154+2x —4y
6 5 3 '
and 7x+ 18—5y+x - 2y_8.r+2y— 16
. 4 3
(o find the values of x and y. '

16, Given y + 5

(18. Cor. 1.) multiplying the first eqllation by 30, the
least common multiple of 3, 5, and 6,
30y 425z 4+ 10y — 18y + 72 — 48z = 120 — 150 — 20x + 40y;

whence, by transposition, 102 =18y +38x;
and dividing by 8, 34 = 6y + .
Clearing the second equation of fractions,
21z +30— 15y + 12r =24y — 122 — 8y +64;
and by transposition, 45z — 3ly= 25.
Multiplying the former by 45, 45x 4270y =1530;

.. by subtraction, 301y = 1505,
and y = 5;
whence r =34 —6y =34 — 30=4.
S5+5y Tr=6_ 10 — 3r— 1047y

17. Given 1+2

6 3 12
12 — 14
and 2 z. x-—%y::l:S

tofind the .values of x and y.

(18. Cor. 1.) multiplying the first equation by 12, the
least common multiple of 3, 6, and 12,
12 + 50 + 10y — 28z + 24 = 120 — 3z + 10 — 7y;
.* by transposition, 17y — 252 =44,
and (21) from the second equation,
96 —8«x 5 14+y

9 TTs
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S 96—8r=45r — 42~ 3y;
and by transposition, 138 =53x—3y.
Multiplyiné this equation by 17, and the oune found above
by 3, . . :
| 51y — 752= 132,
and — 51y +4901x=2346;

.*. by addition, 826« '==24-78,
' and r = 8. '

Now 8y =532 —188=159 ~ 158 =21 ;

Sy=T.

. 4z S5y 9

18. Given — + =% =~
o Ty
v.and€+ Z

. @ T

to find the values c;f
« and y.

.. by tranéposition,

from the second equation, by trans®, —

8100 K1p

.. 2
o by addition, o =
S 4 =2

and§_= ?.+l=2;
y >
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19. Given E + 4 =m
4 to find the values of # and y.
¢c d
and ~ + ~ n
sy

Multiplying the first’ equation by ¢, and the second by a,

.. by subtraction, (bc —ad). -!_=mq- nas;

. oy 26—0d
~ mc — na’
da__ b_m‘mbc—nab
an z—m y— bc—ad
_mbc—mad—mbc+nab
- bc — ad
_nab—-mad.
= bc—ad ’
L1 _nb-—md
"z bc—ad]
dz= bc—uad
and & = nb—md"’
. ey —a 50 — 21
20, Given z — 25 —7 =20— 2 to find the

s 3 values of
andy+~f-_:T8=30—-7—'-—;—§Z- :randy.\



40. Solution of Simple Equations
Multiplying the first etiuation by 2,

4y — 2z

23—z

Qr— =40— 59 + 2r;

4y — 2
e~z "’
and 437 — 192 =4y — 2x;

and by transposition, 437 = 17z + 4y.

3y—9 _

7—18 = 90— 73 + 8y,

3y-9 _ ..

z—18 173

o 8y—9=17z— 306;

by transposition, 297 = 17r—3y;

but 437 = 17z +4y;

.. by transposition, 19=

Also_ from the ¢ equation, 3y +

and (17. Cor. 8.)

.*. by subtraction, 140 =7y,

and 20=y,
and 17z =297 43y =297 + 60 =3857;
Jox=2L
-1

21. Given 8z — 10 + 60« = lﬁf‘y o7 to find the
3y—1 5+ 2y ] ¢
g7 — 12yt + 98 oo
and 246y +9x= z and y.

‘ Sz—2y+1
Multiplying the first equation by 5 + 2y,
80 + 800z + 32y + 120zy
3y —1
80 + 300r + 82y + 120zy

3y —1 ’

= 16y - 107;;

40r + 162y —

.. by trans®, 40x + 107 =

' ‘ and muitiplying by 3y — 1,
1202y—40z + 321y ~ 107 =80 + 300z + 32y + 1202y ;
.. (17. Cor. 3.) 289y — 3402 =187.
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And from the second equation,
975 — 12y°+ 152+ 2y + 2 =272 — 12° + 38;
.". by transposition, 15z + 2y = 36;
whence, the coefficients of x having aliquot. parts, muluply-
ing the first equation by 3, and the second by 68,
867y — 1020r = 561,
and 136y + 1020x = 2448 ;

.. by addition, 1008y = 3009,

and y = 8,
and 15r=36—-2y=36—6=30;
e ¥ =20
Sy
52— —=<+41
. Sz+2y 4 _ y—2r da—y
22. Given et 3 =r+ o 7 >

and y+2r : y—2z :: 12246y—3 : 6y—122—1
to find the values of x and y.
(18. Cor. 1.) multiplying the first equation by 420,
222+ 168y — 7002 + 105y — 140=420x + 42y —84r— 2407+ 60y,
and by transposition, 171y — 5442 = 140,
From the second equation, ( Wood’s Alg. 182.)
2y : 4x 12y — 4 : 242 — 2,
and (4lg. 184.) y : 2r :: 6y — 2 : 122 = 1;
So(21) 12ry — y = 122y — 41
(17. Cor. 3.). y = 4u.
which value of y being substituted in the first equation,
6842 — 544z = 140,
or 140r = 140;
Jox =1,
and y = 4z = 4.
F
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. 7+£‘3
23. Given 8 — y =5 M
. 3y
- gmy_ l—oz ’
andy—4+|5y= 8
6xr—¢2 2r + 5

to find the values of # and Y.

(18. Cor. 1.) multiplying the first equatien by 15y,
S 45y —21y—6a="75y —2Wx — 45;
and by transposition, 51y — 19r = 45.
Multiplying the second equation by 22 + 5,
8z + 20 + S0zy + 75y 107
-2 S5y — = - —
Yy +5y 60 — 2 2y 8
<. (17, Cor. 3.)) 5y + 27 8w+206-;30w23/'+75y;

abd multiplying by 62 — 2,
321 — 107

30y — 10y + 2 =8« + 20 4 302y + 75¥;

32lx —1
.. (17. Cor. 3.) Hls - 107 8r + B85y + 20,

and 3212 — 107 = 32x + 540y + 80;
and by transposition, — 187 = 340y — 289x.

The coefficients of y in this case having aliquot parts; mul-
tiplying the first by 20, and the last by 3,

1020y —380z = 900,
and 1020y —867x = — 561;
.*. by subtraction, 487r = 1461,

and x = 3;
consequently, 51y = 45 + 19z = 45 + 57 = 102;
Sy =9

————————



-
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24. If there be three unknown quantities, their values
may be found from three independent equations.

For from two of the equations, a third, which involves
only two of the unknown quantities, may be deduced by the
preceding rules; and from the remaining equation, and one
of the others, another which contains the same two unknown:
quantities. Having therefore two equations, which involve
ooly two unknown quantities, these may be determined ; and,
by substitating their values in any of the original equations,
that of the third quantity will.be obtained. In some particu-
lar equations, two unknown quantities may be exterminated

at once.

ExaMPLES.

1. Given z +y +~z = 3]} to find the values of

Fry-—z=25 z, y and 2z,

rT—y—-2= 0

Adding the first and third equations, 2x = 40;
So ¥ = 20,

Subtracting the second from the first, 2z = 6
R ]

i
@
-

and subtracting the third from the second, 2y = 16;
SCoy

i
®

2. Given x + y+ z=199 _
~x+ 2y + 32 =62( to find the values of
z ¥ z %z, y and z.
- = ~ =10
s tsti ,
Subtracting the first equation from the second,

y + 2z = 838.

(18. Cor. 1.) multiplying the third equation by 12, the least
common multiple of 2, 3, and 4,
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Multiplying the first equation by 2,
4y — 2
23—z

2r— =40—59 + 2r;

4y —2x
28~z ’
and 437 — 19r =4y — 2x;
and by transposition, 437 = 17z + 4y.

.. by transposition, 19 =

Also from the €% equation, 3y + 3;31:—1_89_ =00 — 73 + 3y,

8y-9__ .
and (17. Cor. 38.) Pl 17;

S8y —9=17z - 3006;
by trausposition, 297 = 175 —3y;
but 437 = 17x+4y;

.*. by subtraction, 140 = 7y,
and 20=y,

and 17 =297 4 3y =297 + 60 =357;

' Jox=2l.

16 +60x _ 16zy — 107

21. Given 81 — Sy—1 5+ 2y to ﬁlnd th;
272 — 12y* +38 e
and 246y +9xr= x and y.

. Sz —2y-41
Multiplying the first equation by 5 + 2y,
80 + 300z + 32y + 120zy
Sy —1
80 + 300r + S2y + 120zy

3y—1 ’

40r + 16xy — = 16zy — 107;

.. by trans®, 40x + 107 =

" and muitiplying by 3y — 1,
120zy—40z + 321y — 107 =80 + 300z + 32y + 120£y;
= (17. Cor. 3.) 289y — 3402 =187.
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and by transposition, 54 =38z +2y;
in which, substituting the value of y found above,
54=82z+66—4z;
.« by transpositit;n , 2=125
whence y=33—22=33—-24=9,
and r=20—y—2=20—90—12=8.
It may be observed, that there will be the same variety of

solution, as in the last case, according as z, y, or z, is
exterminated.

Third Method.

From the first equation, 1 =29 — y— z,
and from the second, r=62 — 2y —3z;
~. 29—y —2=62— 2y — Sz,
and by transposition, y =33 —22.

Again, from the third equation, x=20—-2§y - -; ;
2y z
A —yYy—2=20— % = —; ?
2 -y—z=20- = — =
and by transposition, 9 —-; = 1; ;

3z
whence 27 — ) =83 —-22;

'+ by transposition, -g =6,

and z = 12;
whence y =9, and =8, as before.

The same observation applies to this solution, as did to
the last.
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3. Given 41+3y+z_2y+2z—.z'+l =5 +z‘—z-—5
10 - 15 5
and 9x+5y—2z_2m+_1/—3z=73/+z+3+l
12 4 11 6
and 5y1-3z_ 21+fg—z+gz=y_l+3m+:y-lj

to find the values of z, y, and z.

Multiplyiog the first equation by 30, the least common
multiple of 5, 10, and 15,
12249y +8z—4y—4z+22—2=150 4+ 6x—6z — 30;

.. by transposition, 82+ 5y -5z =122.

Again, multiplying the second equation by 132, the least
common multiple of 4, 6, 11, 12,
99z 455y —22z~ 661 — 33y 499z =84y + 122+ 36+ 22;

.*« by transposition, 332 — 62 y 4652 = 58.

Again, miltiplying the third equation by 12, the least
common multiple of 12, 6, 4,
15y+9z2—82—3y+2+242=12y— 12462 + 4y + 14;

.’. by transposition, 8z +4y — 34z2= —2;
but from the first equation, 8z +5y+ 5z=122;

.. by subtraction, y+39z2=124.
Also the third equation being divided by 2,
4dr4-2y—17z2=—1.
Multiplying this by 33, and the second by 4,
1322 + 66y —5612= — 33,

and 1827 —248y +260z= 232;

.. by subtraction, 314y — 821z= —265;
but 314y - 12246z = 38936

(by multiplying the equation found above by 314);
.*. by subtraction, 13067 z = 39201,
and therefore z=3;
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whence y =124 —39z=124 — 117 =‘7,
and 4r=17z—2y—-1=51—-14—) =36;
SJoxr=9.

25. If there be four unknown quantities, their values
Xy be found from four independent equations. For from
The four given equations, by the preceding rules, three may
e deduced which involve only three unknown quanfities, the
walues of which may be found by the last Article; and hence
. the fourth may be found, by substituting in any of the four
given equations, the values of the three quantities determined.

If there be n unknown quantities and 7 independent
equations, the values of those quantities may be found in a
similar manner. For from the n given equations, n—1
may be deduced, involving only #—.1 unknown quantities;
and from these n—1, n— 2 may be obtained, involving only
n—2 unknown quantities; and so on, till only one equation
remains, involving one unknown quantity; which being
found, the values of all the rest may be determined by sub-
stitution. :

26. If there be more unknown - quantities than inde-
pendent equations, some of these quantities cannot be found
except I terms of the others; and by assuming values of
these others, we may obtain an infinite number of corres-
ponding values of the former quantities, which will satisfy
the conditions proposed.

But if there be fewer unknown quantities than inde-
pendent equations, the values of the unknown quantities may
be found from the different equations; and if these values
be the same, some of the equations are unnecessary; if dif--
ferent, the equations are incongruous.
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Sect. I1I.

| On the Solution of Pure Quadratics, and others which may
be solved without completing the Square.

27. WREN the terms of an equation involve the square
of the unknown quantity only, the value of the square will be
- found by the preceding articles ; and extracting the root on
each side of the equation, the unknown quantity itself will
be determined.

In the same way any pure equation may be solved ; for
the power of the unknown quantity standing alone on one
side of the equation, the known quantities being transposed
to the other, the simple unknown quantity will be determined
by extracting the root. ’

And by the same process, any equation containing the
powers of a function of the unknown quantity, or containing
the powers of two unknown quantities, may frequeutly be
reduced to lower dimensions.

ExamMPLESs.
1. Given z° — 17=1380—2a, to find the values of x.
By transposition, 32°=147;
s at=49,
and r =+7.*

* The square root of a quantity may be either 4 or —, and
consequently all quadratic equations admit of two solutions. Thus,
+7x+47, and —7 x —7, are both equal to 49; and both, when
substituted for x in the original equation, answer the conditions
required. .
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2. Given #® +ab=54", to find the values of @.
By transposition, ab=44";

" 3. Given @y=a
and 5_____ bg, to find .the values of @ an.d Y.
~ From the second equation, z=by,
Substituting this value in the first equation,
by’=a;

. . a
Y =5,

. o a/a
and extracting the square root, y= + ‘\/ op

w‘=by=ib §= -'l_-,\/_;i.

4. Gi : @ w5:8 ’
l::i Z;Z 6 v }, to find the values of »
ad y. .
Since x+y : 71 5:3;
<« (Wood's Alg. 180.) y : v :: 2 : 3,
<. (21) 8y =2a, andy=2?w.

Substituting this value in the second equation,

22?
3 =0
and .r"=9;

therefore, extracting the square root, r= =+ 3,

: 2x
whence y = 5= + 2.

G
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5. Gi to~y S '
::in :.;-_t';s =”56 yE3 1}, to find the value
of  and y. - . . ' :

From the first e«iuatiou, (Alg. 182)
2r: 8y 4:2;
<. (dlg. 184.) x :y.:: 2: 1,
and r=2y.
Substituting this value of x in the second éqnation,
.. 8y~ y* =356,
or 7y*=156;

and y= 2,
whence r=2y = 4.
6. Given ry=a’
and 2*+ ¢’ =
To the second equation, adding twice the first,
z’%fzxy +y'=s"+2a";
. extracting the square root, r+y =+ o/ S424d;

and from the second, subtracting twice the first,

sg}, to ﬁlfd the values of x and y

=2y +y*=¢—%;

.". extracting the square roat, 7 —~y= + o/ s* —24a°;
but z+y=+ /5 +2a°;

. by addition, 2x= % i/ £ +2d°+ &/ &£ —2d’,
and r= 1 3(\f &+ 2a° + &/ 5 —24°),
by subtraction, 2y = + &/ s*+24*F N -ed,
and y =+ L./ +2s° - /& —24%.

, Given 3~y : 2 2 5
7 and xy’y= 3:4 6}, to find the values of

x and ¥,
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(By Alg. 177. and 18L.) x: y: 6: 15
. (21) xr=6y.
Substituting this value of & in the second equation,

6y’ =384;
S y’: 64,
whence y = 4,
and r=6y = 24.

8, Given x+y 12 ::7: 5

and zy +y* -126 }, to find the values of

and Y.
(Alg. 180.) y : r = 2:5;
- (21) 2x =35y,
and .r=5-‘1.
2
Substituting this value for @ in the second equation,
.
% +y’ =136
<5y 2yt =258,
or 7y*=252; .
.. y’= 36,
and y= +6; °
5y

e -— .
®= 2 + 15

9. G'wen :r+y x—-yl } , to find the values
and ry =63

of z and y.
‘ (Alg. 188) a4y : 2=y :: 8 : 1;
co(Algo182)2x: 2y :9: 7,
‘and (Alg. 184.) x: ¥ ::9:7;
e (21) 7x=9y,

and w=2.2 .
7
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Substituting this for # in the second equation,

-.- y’=49’
and y=+7; .

9y
e W =—= 40,
7 .—9'

10. Given z° + 2y = 12
and ¥* 2y = 24

Adding the two equations together,
#*+2ay+y'=36;

.*. extracting the square root, r+y= +6.

}, to find the values of # and

Now 2’4 ry=a.(x+y)= +62;
So6r=1g, -
and r= +2;
and therefore y= +6F 2= + 4.

11. E:I:lel;ei;? f‘;’}, to find the values of x and y.

Since 2* - ¢* =(r+9).(x—y)=s.(x—¥);
Sos -y =d,

2
and Toy=—;

but v+ y=s;
@ sS+d

»*» by addition, 21‘=s+—s'» =—

and x_59+d2
T oegs ?
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and by subtraction, 2y = s — ‘i—g =1 dg;
s
. _ 8=
Y=g

12. Gi +y=

3. Given zty 3,}, to find the values of x and y.
and zy=a

Squaring the first equation, z°+2zy +y*=+",
and from the second, 4ry =4d’;

.. by subtraction, 2*—2zy +5*=s"—44°,

and extracting the square root, r—y= + N 4a§,
but x+y=s; o

.. by addition, 2x=s+ &/’ —4a’,
and 2=3(s+ ~/s’—4a’_;

by subtraction, 2y =sF /s’ —4a’;

Soy=36F /5 —4ad).

13. :;nl;er;’x-*t/_z f Z,}, to find the values of z and y.

Squaring the first equation, 1° +2zy+ 3°=+,
and doubling the second, 22° +2y°=2d";

s b sixbtraction, 22 —ezry+y:=2d"—s",
y yTYy

and extracting the square root, r —y = + A/ 2a°—s*;
: : but r4+y=s; 4

.. by addition, 2x=s+ ,/2a*—*
and r = £ (s + &/ 24— $);
also by subtraction, 2y =sF /24’ —s';

Soy=3G6TF 2 -5).
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. s S/
14. Given \5/‘_”_"" \/’ y=>5 , to find the values of @
© and /@ — ~/;= 1

Adding the two equauons, 2\/ r=.6;

‘ and & = 27,
and subtracting the equations, 2(7; = 4;

" ,:/_173_2,
and y = 8.

2q°

15. Given @ + \/a’+w’ = , to find the
_ NEFY

and v.

yalues of z.

(18. Cor. 1.) @ /d+a* + a° + 2° = 24%;

by transposition, @,/ e+ = -1,
and squaring both sides, a'z® + 2* = a* — 24%2* + 2*;

.. 8a's® —a,
2
a

andar’=—;
3

Sox = iT
16. Given \/ +b'i \/ - — b =1b, to find the

values of z.

7 3
By transposition, \/% + b0 = \/ :—; — b*+5;
: e 2 3
squaring both sides, %‘ + & =% — b +200\/ :?—vb’+b’;
“ 2 aﬁ
(17. Cor. 8.) b* = 2b = v,
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» =
or 5 = \V = -0,
. . »® a
squaring both sides, ol b
58 o
T =
' . | 5.5 a
and extracting the square root, + ie— =3

©
Q

‘=%

" ~ 5.
T2
17. Given 5 -|-1“—x——T-i

= % > to find the values of .

. ion b a a® X
The given equation becomes = + - 1= 3
by transposition ‘va_]_x ot
y ra sp 4 xz . - b >
. : . a’ x 2a az
*. squariug both sides, 1= s + =
.. 2a z?
and by transposition, 3 1= et

s 2ab -8 =17

and extracting the square root, + A/2ab—3* = r.

. ] 2 — _!.2_ - |
18. Given z°+y = z—yf[ , to find the values of
_ x and .
and zy=o—

From the first equation subtracting twice the second,

1
- =

k]

‘(x’—Qxy-l-y’:')x-y ? =
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* ‘(z'—y)5=l, and r —y=1;
Byt =
and 22y = 12;
. by addition, 7*+22y+y°* =25,
and x+y=+5;
but ;r—_y= 1;

*. by addition, 2x = 6, or —4,
and r=3, or — 2,
and by subtraction, 2y =4, or —6;
C.y=2, or —3.
19. Given 2* — 2y =48y

. dy.
and 2y —y' = 31}, to find the values of zandy

Dividing the first equation by @, z —y = é%—'/
Sx
and the second by Yy, x—y = ;
. 48y _ 3z
rai Y ;
- 48y = 82°, N
and 16y° = 2°;

consequently, + 4y = x;
and first, suppose + 4y = x5

oo (e—y=) 8y = (48y 48y —) 12; Sy =4;

‘. .r=4y- 165
Butifx = — 4y,
48 48
@-y=)-5y= (_y —4yy —)_12’
' 12
Yy =750
and r = —4y——l§§
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20, Given —— — = ‘
z!y 3
» to fiud the values of x and y.

_—24

R -

Dividing the ﬁrst equatlon by the second,

(,;3, S=)s =2

Sy =4;
g
whence, from the second equation, : = 4=
:7 z

’.\/;=6,

and r = 36.
‘ —
21. Given .Ei.?_x_l; = 1, to find the values of x.
z+2+ - _ ;

Ao

Clearing the equation of fractions,
P8r—T=r+24 lf;

e 18
*. by transposition, 2* +2r=9 + —,
y P 7

- orr.(r+2)=9. (l + §)’=g.(z"+ 2);

. 9
e X = ’
x
and 2* = 9;
S =438,
22, Given V 2% 4 2/ ~ 5 to
: rta

find the values of z.
. H
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Multiplying the equation by V b ': f ,
z++a +e \/g = B,
z x

or 1+.’.’,+2
R z

a_ g
z
and extracting the square root, 1 4 \/.;T =+ b;
by transposition, \/g =+b-1,
and squaring both sides, g =®F1);

_ a

TOF N

23. Given atz + N/aw+w =% ¢ find the
a : A

values of .

a-l—.r ",
- watz= ﬁCc ,
and .. a+;\§ = :_1 ..r’;

The equation by reduction becomes

]
. R arg
extracting the @)™ root, a + x =t\

.2
aF
> .. 13
.*. by transposition, @ = (—;I - 1)”,,
and :a =JI.
afs
=~ =1
) c
L L1
.- (a+z) (ata)y 2
24. Given ) +( +2) =—, to find the value
: a x c
of «x.
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1

The equation is (a+x)'-' . (i + -:l;) = x_; y

1
1 -
s atx "
or (a + x) . =—,
aw c
1 1,
Coat 24
or (a+2) =-.7 ;

a

c
ot \F
..'(a .t) =§

X

. a+t+2x 0 = Y
and extracting the root, — =q 7
c

.. G _ af%T
by transposition, z =A:“ -1
a
= = .
=
c

25. Given g o= -: o , to find the value of #.

m r °:
(18, Cor. 2) —.2 =-.2";
n s
hd .
3
L@ nr
S = —,
T ms
x .
uu.-‘q' nr
or x =—;
ms

- .

. nr\mew
" extracting the root, z = (—

mn
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26. Given 2% + a¥ =13

f
and.r*-l-y*: 5}, to find the values of a

and y. ' ,
Squaring the second equation, z¥ + 2ziyt + y¥ = g5,
but z¥ + y“' = 18;
.. by subtraction, 2rtyt = 12

Subtracting this fiom the first equat”, .t‘—z.dyh_l-y* = 1;
«*. extracting the root, at - y* =+1;
but 2t + = 5

.. by addition, eat = 6, or 4,

and = 3, or ¢;

whence r = 27, or 8;

but by subtraction, 2yt = 4, or 6,
and yt= 2, or 3;

S.y = 8, or27.

. Gi ty= ' 1
27 '2:‘;8';’?{-:1}"/‘=8§3}’ to find the values of z and y.

Squaring the first equation, 2’y* + 21y® + y* = 441,
but z®y* + y* = 333;

.". by subtraction, 2xy’ = 108;
Subtracting this from the second equation, ’
w’_y‘—ézys+y’=225 3
extracting the root, zy* — y = + 15;

but @y’ + y =  Q1;

»". by subtraction, 2y = 6, or 36,

and y =38, or 15;°
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but by addition, 213/’=36, or 6;
cory’=18, or 8,

18 3
and thgrefore = g orsoa’
i 1
= 2, or —
108"

28. Given .ry+x = 180

and z° + y° 89}' to find the values of

7 and y.
Adding 8 times the first equation to the second,
2® +32°y + 32y* +9y*=729;
whence, extracting the cube root, 24y =9.
Now 2’y +zy*=(r +y) .2y=180;
*. by substitution, 9zy = 180,

and ry =20.
But 2* 422y 44* =81,
and 4zy =80;

*. by subtraction, 2*—2ry+¢°= 1;
.. extracting the square root, r—y = + 1,
and v +y = 9;

‘. by addition, 2z = 10, or 8;
Seo x = 5, or4;

and by subtraction, 2y = 8, or 10;
S Y= 4, or}.

29 Given -l- A y+y= ‘9}, to find the values of
and 2°+zy +4° =133

Tand y.
Dividing the second equation by the first,

= A 2y +y=T7;
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but z'+~/ 2y+y=19;
.. by addition, 2242y =26;

- and r+ y=13;
and by subtraction, 2,/zy=12;

s Afzy= 6,

and ry = 36.

Now from the second equation, °+zy +3*=183;
and from the last, 3a2y =108;

.. by subtraction, 2*—2zry+y* = 25;
and extracting the square root, r —y= % 5;
" but x+y= 13;

.*. by addition, 22 = 18, or 8,
and x = 9, or 4;
but by subtraction, 2y = 8, or 18,
and y = 4, 0r9.

[ a® —

— / 2
30. Given a7=% = b, to find the values of z.

at+a/d'—=x
Since the value of a fraction is not altered if the nu-
merator and denominator be multiplied by the same quantity,
(A4lg: 89.) Multiply therefore by a — /a* — 15,

IVt

1.2

an

N 2 2
) a—aSa*—z*
Extracting the square root, ———\/r———-— = + /b,

and a—Sd =2 = + /b.1;
.*« by transposition, a ¥ \/b.z = /d*—2°;

and squaring both sides, a®F 2a4 Jb.z4+ba*=a"—1*
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.. by transposition, (b+1). = + 2 /b.x;

Qa\/—

l+b )

and therefore x = +

31. Given J—+ r—e
NN

of 2.
Multiplying the numerator and the denominator of the
first fraction by £/z + /@ —a,

Wz+a/z=a} _ma
a

r—a
(\/;‘-+~/z‘—a =

. — na
extracting the square root, ~/ t+afz2—a= + 7== ’
r—a

d.. ;/z’—ax+x—a = + na;
by transposition, A/z*—azr=(1+tn).a—u,

and squaring both sides,
' —ar=0+nt.a*—2.(1+n).azx + 2°;
« by transposition, (1+2n).az = (1xn)*.ad%;
_Q +n).a
—TT?an—'
32. Given Y atzta/a—z = b, to find the values
f Jatr—sSa—z
of 2,

Multiplying the numerator and denominator by

2
otz +Ja—z, (v “+’:;V azz) _
or 2a+2~/a’—w’=b.

2

‘, to find the values

.8 b:
..x-!- ——1=0;
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o0 a"' " a
by transposition, V. ? - 1. =b— ;;

2
squaring both sides, g; -1 =8- 2_:?. -

. .
atsto/2artz = b, to find the

33. Given o

-values of r.
A f 2as+z

tion b 1
The equation by reduction becomes 1 + o

or 14V l—(a:_z‘)g=b;
by transposition, \/ 1— (a:-w)* =b-1,

2
squaring both sides, 1— (a-aht) = 4 —2b+41;

e
. (17. Cor. 1. and 38.) (_a_) =20 —b%;

extractmg the square root, — = + /26
at+r

and ..

H
K
\./"

. a
and r = im—a=
etz  Afa z
NZ) N2 6’

values of r. ,

ia(_QT—b* 7
—r

to find the

34. Given
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The equation by reducuon, is

—+1+V‘-' =\/§;

x

by transposition, ‘\/ - + 1 \/ % ﬁ: -,
and squaring both sndes,

a x X a a
- 1l =~ - ...\/.._1 - -1
P 3”2V 3 +a: ?

z
by transposition, 2 Y/ %.(g—l =%-2,
Vi (-)=%—
and z.(;—l =2b 1;
2
squaring both sldes,z—%=4%¢—§+ 1;
2

. .o a
. by transposition, 3 1= ‘—L—b"';
and 4ab — 48° =2%; )
" extracting the square root, + 2,/ab — b* = a.

35. 'Given 3r — %/f = y’ - y} to find the values of

andy’+w=4 'xand_y.

3x.(y—])= -1,
y y'(.y ’

Reducing the first equation,

and therefore (18. Cor. 2.) %/ﬁ =y,

and 3o = y°.
Substituting this value in the second equation, 4 = 4;
=1, -
and 3* = 8z = 3;
Cy=* ﬁ
I
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36. Given 2*+y./zy = 9) to find the values of &
and y*-+ao /2y = 18} ’ and y.
The first equation is ¥ x (z8+2%) = 9,
and the second, y} x (a#+4-y%) = 18.

. ]
Dividing the second by the first, % = 2.
oyt =24,
and y = 4.

Substituting this value in the first equation,

2 +4ar faa* =09,

or 92* = 9;
cx=+1;
consequently, y = 4x = + 4.
37. Given 7° + 2y o+ 25y to find the
'\/.7/ }, values of ¥
and &* — 2y = 256 ~ @ ,\/_‘1-/ and .

From the first equation, 2* + 2y° = ey + 2zyt;
"+ by transposition, z°* — 24/y =22y% - 247,
or z.(z— N9 =298 .(z =)
Joex = Qy‘},
and x\/;= 29?3
*. adding these equals to the second equation,

' z* = 256,

and therefore # = + 16;

o2yt =+ 16,

and y# = + 8;

o y* =+ 2

and y = 4.

: 2 2 __
38. Given 'y + 2y = 30} to find the values of &

1 {
and;{+:ﬂ;;6 and y.
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52y,
T ’
80
v +y )
Substituting this value in the other equation,
o ¢
2 +y T + y;
@ty =255
and extracting the root, 2 +y = + 3.
Let z+y=+5; then 2y = +6;
whence @ + 2xy + y* = 25,
and 4ay = 24;

From the second equation, # + y =

but from the first, vy =

w+y=gx

.. by subtraction, 2* —Qzy +y*=1,
and v —y= +1;
but z+y= 5;
.. by addition, @# = . 6, or 4; and #=3, or 2;
by subtraction, 2= 4, or 6; and y =2, or 3.
Butif # + y=— 5, then vy = —6;
whence ®texy+yt= 25,
and dxy — 243

.. by subtraction, #* - 2zy +y*'= 49;
and extracting the root, 2 —y= +7;
but v+y=-5;

.. by addition, 2#=2, or —12; and #=1, or—6;
by subtraction, 2y = — 12, or 2; and y= —6, or 1.
39. Given o’y +ay’= 6
and 2’y + 'y’ =12
Dividing the second equation by the first, zy = 2.
But @'y +ay’=(r+y).xy=6;
. 2.(@ +y) =6,

}, to find the values of x and y.
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and # + y = 3;
~ whence 2* + 2y +9°'=9;
but 4oy = 8;

.+ by subtraction, #*—2ay+y*=1;
and extracting the root, #— y= + 1;
also 24y =3;

.~ by addition, 2@ = 4, or 2;
. @=2¢, orl,
and by subtraction, 2y =2, or 4;
y=1, or%
40. Given w’—y’ : (w—y)’ 2 61 21
. and vy = 320 }’
to find the values of # and y.
Since @®—3® : @ - 34y 434y’ —y* :: 61 : 1;
. (Alg. 180.) Sa*y — Say® : (a—y)® :: 60 : 1,
or Say x (@—y) : (@—y)°® :: 60 : 1;
<. (Alg. 184.) 960 : (@ — g)* = 60 : 1, dividing the
first and second terms by # — y;
and 16 : @ —y)* :: 1 : 1, dividing the first and third
terms by 60;
s (@=y)Y =16,
and 2~y = 4.
But since #* =2xy +y°= 16,
and 42y = 1280;

' by addition, #*+22y + y* = 1296;
.. extracting the root, # + ¥ = + 36;
but z—y=+ 4;

.*. by addition, 2x'= +40, or + 3%,
and r = +20, or % 16;
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but by subtraction, 2y = + 32, or =+ 40,
and y = + 16, or +20.
41. Given (2* + y°) x (@ + y) = 2336

and (2 — 9*) . ( — y) = 576
values of # and .

From the first equation, 2° + o’y +zy* +y° =2336;
aud from the second, 23— 2’y —2y°+y°= 576;

.. by subtraction, 22y + 2xy® = 1760;
adding this to the first equation, ‘
7® + 32° + 8ay’ + y° = 4096 ;
«*; extracting the cube root, r + y = 16,
and 2zy.(r + y) = 1760,
or 16 x 2xy = 1760,

. vy = 55.
Now 2* + 2ry + y* = 256,
and 4zy = 220 ;

. by subtraction, 7*~Qzy +y'= 36,
and therefore r—y= +0;
but r4+y= 16;

"« by addition, 2z = 22, or 10,
and r =11, or 5;
but by subtraction, 2y = 10, or 22;
cSoy= 5, or1l,
42. Given 2* + 3y’ = (2 + y)

- and 2’y +ay’=4zy

of z and y.

Dividing the second equation by zy,  +y=4;

69

}, to find the

-y } , to find the values
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Co 32y + 32yt + 90 =
But from the first equation, 2° — 7y — z9* + 3°

.'. by subtraction, 42’y + 4ry®
So@+y.ry =16,
and ry = 4.
But +* +22y +y° = 16,
and 4zy = 16;

. by subtraction, z*—2zy+y*= 0;
and extracting the root, x —y = 0;
but z + y = 4;
.*. by addition, 22 = 4;
and 2 = 23
but by subtraction, 2y = 4; -«
Sy =2
15
2 to fin

, e of » valu
and (z* - %) . (@*+9°) = 151%.’/ and

Dividing the second equation by the first,
Sy

@ +y).(@—y) = o

Again, dividing the first equation by this last,
x+y
r—=y

Ser+y=8z-3y;
.. by transposition, 4y = 2z,

43. Given (*+y ) x (2 + y) =

=83

and 2y = r;
5y X 2

whence (2° + ¢°) .(2—y) =5y xy = 2

or y =13
and therefore * = 2y = 2.
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44. Given £2* —y°) X (z — y) = 32y
and (z*—g*) x (2" — y°) = 45174*
vilues of # and y.
Dividing the second equation by the first,-
@ +y) x (@ +y) = 152y;
: or 2 +.2%y + 1y’ + y’ = 151y,
but from the first, 2° — 2’y — z9* + y* = 3Suay;

}, to find thg

.*. by addition, 22° +2y%= 182y;
‘and 2° +_‘y3 =9xy;
but by subtraction, 22°y + 2xy* = 122y;
.". dividing by 22y, v +y = 6;
whence 2° + 32°y + 32y* + y* =216;
but 2° +y*=9zy;

.. by subtraction,  8s°y + 3ry* =216—9zy,
or3.(@+y).xy=18ry=216-9zy; -
. 272y = 216,

and 2y = 8.
Now a° + 2zy + y»* = 36,
and 4ry = 32;

.. by subtraction, z° —2zy + %* = 4;
and extracting the root, 2 — y = +2;
butz + y = 6;

.. by addition, 22 = 8, or 4;
SJoxr= 4, 0r2;

and by subtraction, 2y = 4, or 8;
oy = 2, or4.



Secr. 1IV.

Solution of Adfected Quadratics, involving onl_y one
unknown Quantity.

28. LT the terms be arranged on one side of the
equation, according to the dimensions of the unknown quan-
tity, beginning with the highest; and (17) the known quanti-
ties be transposed to the other side; then, if the square of
the unknown quantity has any coefficient, either positive or
negative, let all the terms be divided by this coefficient (18).
If the square of half the coefficient of the second term be now
added (11) to both sides of the equation®, that side which io-
volves the unknown quantity will become a complete square;
and (19) extracting the square root on both -sides of the
equation, a simple equation will be obtained, from which the
values of the' unknown quantity may be determined..

* This is called completing the square; and that a complete
square is thus obtained may be easily proved.

Let a® + 2ax be the proposed quantity on one side, when the
terms are arranged according to the form prescribed above; and
suppose y?=the quantity requisite to complete the square. Now the
square of z + d = 2* + 2dx 4 d?, where it is evident that four
times the product of the extreme terms is equal to the square of the
middle term; and therefore, in order that 2® + 24z 4-y2 may be a
square, 42%y? must be equal to 4a2a%; therefore 32 = a? = the
square of half the coefficient of the middle term.

'
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It may be observed, that all equations may be $olved as
quadratics, by completing the squares, in which there are two
terms involving the unknown quantity or any function of it,
and the index of one is double that of the other. Thus,

PipaP=q, s —pa"=q,  +12' =a, d's®+az=),
3n
P rart =08 pu™ —pr*™=4d 2 + pr+ q\‘
t@+pr+q)=r 2.0 +az) +bz.(0* + az)=d,
ae of the same form as quadratics, and the value of the
unknown quantity may be determined io the same manuer.
Many equations also, in which more than one unknown
quantity are involved, may in a similar manner be reduced
to lower dimensions by completing the square, as

] M tpry=q @ +5 +p. (@ +3) =1 Instances
of this kind occur in the following
ExaMPLES.
1. Given z® 4 8x = 383, to find the values of x.
Completing the square, 2° + 8z + 16 = 49;
and extracting the root, x -+ 4 = + 7;
whence, by transposition, x = 3, or — 11.
2. Given 2+4+6x+4 = 59, to find the values of x.
By transposition, 2°+ 6z =255
and completing the square, 2*+6x+9=64;
.*. extracting the root, r4+3= £ 8;

whence * = 5, or — 11.

3. Given 1° — 8z 4 10 = 19, to find the values of z. .
By transposition, 2 — 8r =9;
and completing the square, 2 — 8x + 16 = 25;
.. extracting the root, z — 4 = + 5,

and x =9, or — 1.

K
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4.’ Given 2* — 2pz = g, to find the values of ..
Completing the square, z* — 2pz + p* = p* + ¢;

extracting the root, x —p = + Jm
Cnr=pt NPy
5. Given z* — p& = ¢, to find the values of z.

Completmg the square, 2* ~pzx + 2— = }-’- +q;

S ¥ =

o~
-+
>,
S+
-

I
S
+
ﬁﬁ
+
S

_

6. Given 2* = z + 3 = 45, to find the values of @.
By transposition, #* — @ = 42;

and completing the square, 2° — x + i =42 + ;

1 _ 169
4 4

. 1
*. extracting the root, @ — %
and # =7, or — 6.

7. Given 34* + 2@ — 9 = 76, to find the values of a

85
By transposition and division, #* + = 37= 38
' -2 1 85 1 256
and completing the square, @°* + ~# 4 ~ = — F = = —
pleung q T3 + 90°=3 + 9 9
. 1 16 .
.. extracting the root, & 3 =+ 5

17

whence @ =5, or — 35
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8, Given 5a°—4z 8= 159, to find the values of .

By transposition and division, #* —~ — = —;

. 42z 4 156 4 784
<. completing the square, #* — 3-+ 53 + 25 25’

. 2 28 .
and extracting the root, ¥ — 5= +—;

5
26
consequently, # = 6, or — 3

9. Given aa®—bax=c, to find the values of @.

By dividing each term by a, #* — 2 X = Z;

o b
[ leting th -_—- -— = -
ompleting esquare, x - + vty + -
_ b +4ac .
T ad®
~/I)z +4ac
extracting the root, # — 2— =+ Tyt
. b x \/ 4ac
. 35 — 3w
10. Given 62 + — = 44, to find the values of .

"(18. Cor. 1.) -62° + 85 — 32 = 44x;
. by transposition, 62° — 47x = — 353

47 35
d (18.Cor. 1.) 2*— — .z =— —;
and (18. Cor. 1.) « 5" 3

therefore, completiﬁg the square,
47! 2200 _ 35 _ 1360

2% - 5 ==
. + 144 6 144
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. 4 3
.". extracting the root, * — l—: =+ l—: ,

and z = 7, or§.

6
14—z
11. Gi 4z —
iven 45 — ———
Clearing the equation of fractions,
42" + 42 — 14+ 7 = 147 + 14;
and therefore, by transposition, 41°— 9z =28,

= 14, to find the values of z.

and (18. Cor. 1.) 2°* — gz‘ =17;

. * 52
.. completing the square, z* — %w +§' =7+ g_: = -6_49;
- and extracting the root, x — g =+ 2?3-:
7.
whence #=4, or bt

1121 — 4@

12. Given Sa — = 2, to find the values

of x.
(18. Cor. 1.) 82° — 1121} 4@=2x;

.+ by transposition, 3z°+2x=1121,

2 1121
and (18. Cor. 1.) 2* + == —=;
3 3
2 1 1121 "1 3364
leting th -zt -= S="0
completing the square, z° + 3x+9 3 +9 g’
. 1 58
and extracting the root, 2 4 3= * 3
59
S =19, or—?
. 8-— =11 - »-—
13. Given £ %=l =2 2, to find the

2 ®~3 . 6
values of . .
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‘12z — 66
7 —
12z — 66
r—3
and (18. Cor. 2.) 18 — 2z = 61—88;
r—3
.~ 192—389—21% = 6o — 33;
. changing signs, and transposing,
2z* — 182 = — 6,

Multiplying by 6, 24 —Sz — =2—2;

by transposition, 26 — 4z =

and x’—-g—z:—s;

and completing the square,
2
‘3_.1_31.‘-@' =l_6_9—3=1_2.!-
4 16

2 16°
. 13 11
.. extracting the root, 1 — — = + —;
4 4
1
.2 =06, or r
. Sr—3 8r—6
14. Given 5x — z z , to find the

2
3=x+

values of x. ’
(18, Cor. 1.) 102* — 360 +6=42"— 122432’ = 152 + 18;
.. by transposition, 3a*—9z =18,
and 7z —3x=4;

. 25
comp]etmg the square, =3z + g =4 + % = < s

v, 3 5
and extracting the root, z — 2= + 2’

and x = 4, or — 1.

15. Given 1_9' - 100-:91'
: x 4z

=8, to find the values

of a.
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(18. Cor. 1.) 642~—100492=122%;
whence, By transposition, 122° — 732 = — 100,

and completing the square,

z* E.r-{-ﬂ’ 5529 100 _ 599,
12 214

576 12~ 576°

. tracting th t -7—8 + 23
. extrac mg e root, x 24 X 24:
25

and ¥ = 4, or TR
L 169 — 8=
16. Given 32 — ——gx——

= @9, to find the val
of x.

Here 32° — 169+3z = 2923
by transposition, 3z° — 26z = 169,
and 2° — g-qx = @,
3 3
therefore, completing the square,

. 26 169 169 169
2= —r 4 —

=4 169;
3 9 s T 9 9o
. 18 2

and extracting the root, x — 3= + 3 18;

18

o x =13, or — —.

2 4
17. leeu 16 — —g— = —x-+ 7- , to find the val
of x. -

Multiplying every term by g , 4=zt = 6z + 57
. (17. Cor. 1.) and by transposition,
x9+—=24—ﬂ=f§;
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79
and completing the square, -
6 - 9O 63 9 324
2 Putin — — e ®
| Tt st st T %
. 3 1
.. extracting the root, x + ~= + ?8,
21
and r =3, or— — .
10 14 - 2x 22
18. Given — — ——— = —, to find the values
x T -9
of @, .

(18. Cor. 1.) 10z — 14 + Qx—%—,

222°
*. (17. Cor. 1.) —gf- —12r = — 14
54 63
d !__x _____
AT 11’

*» completing the square,

., 54 . 27]° 720 . 63 _ 36
T - =z = —
11 11

121 11 11

S 2
and extracting the root, z — I—Z + Tﬁl-
21
<o ¥ =38, or —
1’
. 3x—4 Cr—e
19. Given +1=10— , to find the values
r—4 2
of z,

Clearing the equation of fractions,
6r—8+2r—8=20r—80—2°+62—8;
.". by transposition, 2®—18z= —72;
and completing the square, 2°—18r+81=81—72=9;
whence, extracting the root, *+ = 9= +3;
and therefore x =12, or 6.
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Sr+4 30—2r 7Ta—14

20. Given 3 -6

, to find the

values of z.
800—20x

z—=6
300 — 20z

r—6 °

and 28—z — 132 =300 — 201 ;
.. by transposition, and changing signs, z°—48z= — 432;
completing the square, 2* — 48z + 576 = 576 — 432 =144;
.*. extracting the root, x —24= +12;
o =36, or 12.

Multiplying by 10, 6248 — = 7x — 14;

.*. by transposition, 22—z =

2
21, Given S.z'—sx 10 =24 6—3;1-»0, to find the
9—2%2x 2r — 1

values of .
Multiplying by 22— 1,
62*—232+ 10

62 — 31 — = 4g— 2 _
Y r—2 + 62° - 40,
61°—23x 410
Ol'7.l‘+_'g._T—-— 42., -

o 632 =142 + 62°—237r+4+10=3878— 841;
by transposition, 1242 — 82° =368,

31
and 1* — —2 = — 46;
2
.'. completing the square,
31 961 _ 961 225
2 —_ —_— i — - = —3
I 2”716 16 16 16 >
. 31 15
.. extracting the root, r — 7= + e

23
and therefore x = 2’ or 4,
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9. Given —— + — 1z

572 T 600 = Tz o find the

values of .

Multiplying by (542), « +

35+7r _55z+11a*
6—42  1llo-8 '

and multiplying by 11z — 8,
329z 772* — 280
6—-4x -
o 3202+ 771* — 280
6—-4x

47z4112'—40
6—4r =973

S 4T84 112° - 40 =542 —360°;

by transposition, 47z° —72=40;

b Lan
: PTRDT

112 -8z + = 55z + 112°,

=63z;

or, dividing by 7,

ad completing the square,

e 7 1] 49 40 _ 7569
¥ 47"f";):' =6 T 77 " 8336’
and extracting the roo .t-—-z- =+ 87,
YmEnE ¥ T’
=1, or — 0.
. 27 90
23. Given — — i il to find the values
of g,

8 10
z+2 r+1
* (18 Cor. 1.) 102* 4805 + 20— 82* — 82 = 105* +20x;
.. by transposition and (17. Cor. 1.) 32* =72 =20,
and 2* — %.r = 2---?;

3
L

L . 10
Dividing every term by 9, el
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- T4 20 40 o
‘completmg the square, ¥ ‘ 3x+ =5 *t3= 36

and extracting the root, r — LA
g eI, T T T T 6
4, 5 | |
. x=4, or — 2.
. _ 1 , ’
24." Given xg_l + — '=—9- , to find the

3x 2 +4xr 8z
values of z. . :
i 9

—
=

. . . l
Multiplying every term by 2, r—3 + 7+ 4 8’

- (1é.'Co{r. 1.) 82432 +82x—24=91s+9x —108;
.*. by transposition and (17. Cor. 1.) 92*—7x=116,

“and 2 7 v = -l-l-g,
9 9

completing the square;
. 7., 49 116 49 _ 4995

9% 324 o T sea” 323’
. "t I t" +65.
..extracmgteroo,x ]8——]8,

e

cow=4, or——g.

9

2 =100%+1

25. Given m =r-3, to find the values

fw.
(18. Cor. 1.) &*—10a* +1=1" —-9«17 +27.r—27,

. by transposition and (17. Cor. 1.) 2* 427z =
and completmg the square, .
41

27|* g _
-1‘+Q7w+ =28+~ =i
’ ' 27 29
.. extracting the root,  + 2= + 2’

and r=1, or — 28.
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26. Given 7:»_ = [let + 23

75> to find the values
- x

of 2,
Clearing the equation. of fractions,
204 — 1402 4 490 = 2032 — 292°;
. by traunsposition, 49° — 3432 = —~ 490,
and 2’ — 7= - 10;

“. completing the square, 2* — 72 + %'9 = f’f - 10= g

and extracting the root, @ — g = +

scLx=5, or 2.

tOIOO

97, Given 7 —12% x 8r+4110

= .=J.z:__ ' = to find the

Clearing the equation of fractions, -

values of .

7—12z=a"—~8x —110;
\ S N7=a+47; .
aod completing the sqt'mre,. 121 =2"+ 42 + 4;
.’. extracting the root, +11=2+42;

and therefore =9, or— 183.

28. Given /2 + 5 x Jx+ 12 = 12, to find the
values of .

Squaring both sides, (v +95) . (2 +12) = 144;
or x’+l7x+60=144'

, *. by transposition, 2*+ 171 =84;
and completmg the square,

2
SERSUN .- A




8¢ " Solution of Adfected Quadratics,

. ' 1
extracting the root, r + ;Z= + %.5,

and r =4, or—2l.

29. Given m =gz~ b, to find the values of a
Cubing each side, P-ad=®-8bs+ 38 —-0";
.+ by transposition, 383° — 38°z = a® — 8%,
' ‘ a@-b

and ' — bx = TR

.*. completing the square,
® -0 B 4a® -

‘- —= —— -

F=bs+ 7 5p T3 = 1es

tracting the root b_ + 40 —b
extracting the root, z — 2 = YRR

2 .
30. Given s**—ma*=p, to find the values of z.
Completing the square,

b \ / 18 —b
dzr = ~ .
.an x + 125

m m’+4p
2'_ d — T — ] H
x mx" + y " +p .
m m’+4p

— . 3

extracting the root, 2" — s = =

|
©

.'.W:Mﬁ

]
[ Ao
and r = ("E__ZM)'.
31. Given ‘4‘ :?:_: é%-;, to find the va

of z.
Clearing the equation of fractions, 2z + 2/ 2=16-
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.*+ by transposition, 3z + 9.;/5: 16,
— 1
and z + 2 J = _2

completing the square, r + ~ J— +é = -'32‘ +.‘..; = ‘.;2,
and extracting the root, »/z + -‘-1; = + -g;
8
‘e ~/?= 2, or — 3‘

64
and ¥ = 4, or 5-

33. Given @:7_":— a—-:\?\:/;-, to find the values
a

Clearing the equation of fractions, azx+4b \/x=a"—x;

by transposition, (a+ .z+b A\/ r=d’,
and + prr

of 7,

completing the square,

H‘m Vet (a-l-l)sz
ud extracting the root,
b el a8
~/7+m—:t 2. a+1)
b+ A tad+ 0"
”"‘( 2.(at+1) )

33; Given /2 —2./r—x=0, to find the values
of x, : '

a' b 4d’+4a’+b°
a1t e @ry . a.@@+1y °

Dividing by A/, we find r — ¢ — \/z=0;



\

86 Solution of Adfected Quadrutics,
.*. by transposition, z —,\/-;'=2'; ’

4

a1

' ' 1 1
and completing the square, z — ﬁ t31= 2+ y

=4 -3
2

O] =

extracting the root, /7 —

.'.ﬁ:%, or — 1,

and x = 4, or 1,

34. Given £f2® + \/2° = 6 \/z, to find the value:
z. :

of
/ Dividing by A/ z, 2* + =6

125
>3

4

i

.. completing the square, 2* + r + -‘li =6+ rhe

I+
1k
-

©ol=

and extracting the root, @ +
and x = 2, or — 3.

2% + —\-/-—-;, to find the values of .

-
350 G. - = 2
iven o ‘
C . — 188~
- Multiplying by 2, and transposing, r — ?} r ==
and completing the square, o
‘ 2 ,~ 1 _ 133 1 400
z == - == —e— - TR —
sVEtg =g g =g

1
©
(=}

" extracting the root, /2 — 3 3’

1
and A/ z =7, or——s‘;—);

361
Se = 49, —
) _ or o
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S«/x‘__2

36. Giveu—-—5—.—-—- - -—]-
x-5 20

= 0, to ‘find the values

of z, )
Clearing the eq_qation of fractions,
18,/ 7-40-245=0;
‘ {17, Cor. 1,) x— 124/ 7= - 85,
and completing the square, @ — 12 ﬁ+ 36=86—85=1;
.*. extracting the root, ﬁ-—ﬁ: +1;
conf 2=17, ors5,
and r =49, or €5.
37. Given aﬁ"-j—x_;=756, to find the values of z.

. | 1 3025
Completing the square,.z* + % + = 756.+ it

-' S, 1 85
and extracting the root, 1 4 2= i'; ;
.. av =27, or —28,
and x‘l"=3, or:/ —28;
", x=243, or— 8|7,
38. Given 2°— 19=.5_6, to find the values of .

, 1 225
Completing the square, 2°— o4 +-3 =56+ ritaral

. 115
.*. extracting the root, at - rh + -é';

and 2#=8, o;—7;

soab=2, or =7,

and =4, or — 7'*.
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39. Given Sﬁ+w5—3104, to find the values of z.
Dividing by 8, e + 3 .r‘ —-3-182-4,-
and completmg the square,
8104 1 _ 37249
A=t 3—6 =3 °
1

. H 19
.*. extracting the root, 5= =*5

whence .r-% =32, or— gsz

"_'7\%

""ﬂ.

1
and 2" =¢, or

. r=64, or

40. Given axd4-bat=c, to ﬁnd the values of x.
Dividing by a, .1r§+l3 z*—s
and completing the square.
‘1 U]
Bap ot
*. extracting the root, z*+§b; == ::'-4“

Jb’+4ac-—b

b b°
$4n A — =
z +a'z +4.a’z

and =

whence # = (+ s b’+4ac — b)

5a%
41. Given 32° — e - 592, to find the values

" of @.

(17, Cor. 1.) 5-;'—5-3‘»*:592; .
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6+ 1184
and therefore :%—5s’=—5—.~

Completing the square,

$ 63,9 1184 9 5929
YT e e
' s+ 8 7

.. extracting the root, w'—s =+ .

Ly 4
s x2°=16, or — 73-,

and x =8, or—?l*.

42. Given hx"—zfax;' =b, to find the values of .
Completing the square, 2" — Qa.r'_;' +a*=d+b;

.*. extracting the root, f—a=+ N a+b,
and 3%=ai~/a’+b;
cSorx=(at .,/a’+b",".-

43. Given a*a* — bxr==¢, to find the values of z.

The equation is the same as atzt =8 .ax=c;
a

o . ' b b
< completing .the square, a’2®— eaTt = c+4—“,;
extracting the root, ax b _ + b
g ] . 2a -1 c-l- ‘4_a§'7

- NZV
L) _“,

. 2a :
2 2
and r=%n/4ac+l ~/:f;0+" .
a a

M
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44 Given A/ Qx+l+2f T:, to find
the values of x.

(18. Cor. 1.) 9.1+l+2,,/2x“+z=21;
.*. by transposition, 2/ 21°+2 =9()—2'1'.;
and therefore o/ 21+ r=10—1z;
*. squaring both sides, 2s°+z =100~ 20r +a°;
and transposing, 2*+21xr=100;
completing the square,
441 841
r +211’+q --100+-—~ T,
21
*. extracting the root, z + —= izg;
2 e
‘. =4, or—25.
. 7a+52
5. Given 2./ x—a+3 21‘—7=== to find the

values of @.

(18. Cor. 1.) 22— Q2a+3 N/Qx‘—2a1—7a+5a~;
by transposition, 34/ 22°—Q2a2= 90+31‘,
soa/er*—~2axr=38a+2;

squaring both sides, 2s°—Q2ar=9a*+6axr+2°;
by transposition, @ —8ax=9ad*; -
completing the square, 2°— 8az+ 164 =254°;
extracting the root, x —4a= +5a;
<. 2=0a, or—a.

.

46. Given
Nr+60+ St 4+9=

to find the values of x.

2./ z*+602°+9x+ 540 + 89
,\/a: +60+A/2°+9

I
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Clearing the equation of fractions, ,
7+60+2°+9+24/a +60s"+9x + i0=
¢/2* +602" +9x+540+89;
.*. by transposition, 2%+ = 20;

1
and completing the square, 24 x+; =20+ e

_81
4

9

.
*. extracting the root, x +§ = + 2’

and x =4, or — 5,

47. Given
193+ 414/ @ °0Jx+4x Q2
s a—a 8- Jx Gafi—0.6—D

to find the values of x.
This equation is =
0.8+ 4. (5,J’5+x 2a® ,
s a—z 8-z Gr-0.8—/ D

ud therefore, clearing it of fractions,

41.(9~2)=4.(25xr - 2% - 27,

or 369—-41xr= 100z — 42° — 232%;

<. by lranspos}tion, 6" — 1412 = — 369,
47 123

and 2° — — - —
nd z* 2t = 2.

completing the square,
- 471 47 2200 123 1225

e [ —

e " 4f 16 ¢ 16 °

h 35
extracting the root, r — — = 7
41
dr=—, .
and r 2 ar 8
48. Given z d b

JairSomz  Ji-TSacz T=

to find the values of #.



\

9 - Solution of Adfected Quadratics, - -
Multiplying the equation by

(N/;-l-,,/ a—z):(f'—',/ a—2);
' ‘-(ﬁ—Ja—x+ﬁ+J a—t)=:/bz-(23‘~a)t

orera/z= J—‘(Q”—“);.

oo QI =Qb:—ab’

s __ 2 =22 82~ "=,
x bz‘+4 o y 3 |
extracting the root, r—== i@ 5
2
N x=bi b —Qab.
2 . .
49. Given iﬁ '::3=x - ?" to find the values

of z.
Multiplying the numerator and tbe denominator of the

fraction by 2+ 4/ 7 —0,
(¢‘+\/91'2—9)’___z‘,—__2“:;

. .. - "— 3
extracting the square root, TN 9 »/8-"9 =%(x=2);

taking the positive sign, z++/ 7' — 9=38r —6;
by transposition, o/ 2* - 9=2z -6,
and aquaring both sides, * — 9 =41 — 242 + 36 ;
. by transposmon, 3% — 24r = —45,
and * - 8= - 15;



’
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completing the square, z*—8z-416=1;
extracting the root, #—4= +1;
sJ.ax=5, or 3.

, ~
But i‘ff.i'@: —(v—9);
z-FJ 2*—9= — 3246,

and\/ 2’ — 9= —4a+46;
.’ squaring both sides, #*— Q=164 — 48z 4 36,
and by transposition, 151° — 482= —45;

16
- = -3;
5

and completing the square,

16 -
mﬁ__.x+6_4.=‘6_.4_ = ll;
5 25 25 25
extracting the root, x_§= 4_.'\/ ;ll;
x—g_t-_l/g;ll

50. Given #45=,/ 124546, to find the values
of o, .

By transposition, (#+3)—a/ 24+5=6;
ad therefore, completing the square,

125
(e+5)— Mrts -=6 ti=7
=

extracting the root, ./ 2+ 5 — o

.. ,\/ o4+5=3,or —2;
and squaring both sides, x+5=9, or 4;
whence r=4, or—1.
51. Given 2416 — 75/ x + 16=10—4,/z + 16, to
find the values of 2.

5'
2
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By transposition, (# +-16)~3,/ #+16=10;
and completing the square,

(@+16)—3./ 2 + l6+g=lo+g=;?;
| 3

and ./ @ + 16=5, or —2;
whence z + 1625, or 4;
and =9, or —12. .
52. Given /z + 12 + /@ +12=6, to find the
values of .
Completing the square,

: 1
Jerie+Srrie+ =6+

25

4

] e

'5
. extracting the root, J z+12 +- § ’

and ~/ z+12= ¢, or —3;
whence v +12=16, or 81;
and x= 4, or 69.

53. vaen f—Qr 464/ 2*—21r+5 .-ll to find the

values of r.
Adding 5 to each snde of the equahon,

@*—2zr+5)+6./F—2r+5=16;
.*. completing the square, A
@*~20+5)+ 6./ —2xr +5+9=16 +9=25;
and extracting the root, A/ 2* — 2x + 5+3=1%35,

and~/r-—-2.r+ =2, or-8,

-*. squaring both sides, 2°— 2z + 5=4, or 64;
whence 2°—2x + 1=0, or 60;
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and extracting the root,  — 1=0, ort ,,/ 60 ;%
Sox=1, or 1 +24/-15.
54. Given 21°+387r—5./22*+82+9+38=0, to

find the values of .
Adding 6 to each side, 22* +3r+9—5+/22°+ 32 +9=6;

and completing the square,

. 25 25
@0 +32+9)—5 o/ 2o 30+ 0+ =6+ 479;

. ' 5 7
*. extracting the root, £/ 24* + 8@ +9— = =%z

and /22° +32+9=6, or—1;

suppose the value to be 6,
then 22° + 3@ + 9 = 36,

il

lO

: 3 27
and o° + 2¥=3
-, completing the aquare,
9 27 9 225
#43r + *-z-”ﬁ-’.a’

15
and extracting the root, .z'+- = + —

9
=3 —_—
orz=3, or -2

But if — 1 be taken, ~/9..t’+8.r-j-9= -1;

co2rt+8249=1,
s
and w‘+§w= —4;

completipg the square,

9 9 - 55
w+w+75 6 4760

* In this example, if O be the value, the two roots of the
equation are - 1 and +- 1. ’
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and extracting the root, x+§ = i_'%‘;‘f;

-8+ —5,5

and 2=
‘ 4
55 Given Jata+6 ,8_( i +x+6—2)
) 3 NE+a+6

to find the values of z.
(18.Cor. 1.) (z* +.r+6) 54— 4~/7+z‘+ +6
.. by transposition, (2* + r + 6) + 48/ 2* +2+ 6=

and completing the square,

(@ +x+6)+4~/z"+x+6+4=64;
extracting the root, A/2* +2+ 6+ 2= +8,

and J 2* 4+ z + 6=6, or —10; suppose the former,
then, squaring both sides, 2*+4z + 6=36;
and by transposition, #* + r=30;
1

. < 1
completing the square, =* + z + 2=3%0+

=Je1.
4 4

’

1 ll
extracting the root, x + i :t

and z =5, or —6.

But taking &/ 2* + r +6= — 10,
then z* + 2+ 6=100;
and by transposition, s* + r=04;

. 1
completing the square, &+ 3 =04 + i = 22—7 :

. 1 4.
extracting the root, x+§v =% ~/ 377’
2

and 2= —114/377
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56. Given (#—2)'—2|*— (#—2)*=88 — (2 — @), to

find the values of @.

By transposition, (2 —2)*— w]’ —(w—- 21’ —2)=90;

and completing the square,

1 1
2—2P -2 — (7 — 2P —a) + - = -=
(-2 —a)* — (. — 2 Y+ =90+ =~
. . 1 19
extracting the root, (z —2) —e—g = . =z’

and (# — 2)'—2=10, or—9;
whence, adding 2 to each side,

(# = Q)*—(# —2) = 12, or—7; supposing the former,
PP

and completing the square,

1 1 49
=2~ (2—2 -~ =124~ = —;
( y-(@-2) + 7 +3 3
. 17
extracting the root, r — 2 — 2= + 2’
) 5
whence # =~ + L 6, or—1;
: 27 2
and in the second case, where (# —=2)' — (# — 2)= — 7,
completing the square,
1 1 —e7
——(@—Q) == — 7 = ——;
(G=2f-@=+_-=7-7 n
. 1 + —_27
extracting the root, # —2 —~ = —Y——;

w=5i3~/ -3
—

57. Given (2+46)* + 24 . (2 +6) = 188+4a3, to ﬁnd

the values of .
Completing the square,

(@46)' + 22¥ x (246) + r = 138 + x +a?;
N
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extracting the root, z + 6 + st =+, /188 + x4at;
“and squaring both sides,
(@+ad)’+12.(x+ad) + 36=138 + & + 1‘5
*. by transposition, (z + #3)° + 11. (zr + o}) = 102;
completing thé square, '
121 _ 529

: 121
@+ +11 . (x4a2d) t— = 102 + =72
11 23

—

| extracting the root, « +a} + s =t

and v +24=6, or —17; supposing the former,
125

— T e—

and completing the square, # + b + =6+ yhalrat

. 1
extracting the root, a% + ;=% -g s
and a? =2, or — 3;
' x =4, or 9. .

Butifz 4+ 28 = — 17,
completing the square, z + 2% + ::, = ,“; == -f ’ :

: . 1 -_
and extracting the root, a} + -2~ = —‘;-2——91 R

—1+./-67

and 2} = H
. 2

—33F /) —67
—a

whence r =

) . 2
58. Given x—1=2 4 a3 to find the values of .

Since r—1=(2? + 1) x (2 — 1);—

@D (et-1D=2, Gl ;
3
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2

-3

and therefore, dividing by a¥ + 1, at — 1= .
whence r — 2t =2;

.
",

+
» 1O

1 1
and completing the square, r—z% + i 2 %

38
=:t'2':

! —

.*. extracting the root, ¥ —

and 23 =2, or = 1;

whence 2=4, or 1.
59. Given 2* — 22° 4+ r =132, to find the values

of 7. .
(15) Adding and subtracting #°, there results
t—er 42’ — (2 —1)=132;

and completing the square,

1 1 52
@ =2 — @ —-2) + 3 = 132 ta=7
extracting the root, #* —z — i= + 2?8;
whence 2* —r =12, or— 11; supposing the former ;

then, completing the square, #* —z + i =124+ Zl’ = %g;

and extracting thé root, » — é =+ g,

and ¥ =4, or —3.
Butif 2 —r= —11,

. 1 1 43
completing the square, o* — @ + T3 u=-7

. 1
extracting the root, r — ~
g » T3 2

1 —43
and v = ——:t—\—ﬁ-———.
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60. Given (#*+422).(z+4) =2 — (#44), to find the
values of .
By subtraction, (2* +22) . (z+4)= —(z +2);
. dividing by z + 2, z.(z +4)= — 1;
St dr=—1;
and completing the square, 1’ +4x + 4=4—1=3;
extracting the rdot, r + 2=+ .,/3;

w=—21\/-3T

24
o 33 —
. 25 J5- 1
61. Given — + S-T _ ?ﬁ’ to find the
ﬁz‘ - 25z ®

values of z.
Multiplying every term by 25,/52° — a*;
;. 849 + 5 — a°=850./5 — o*;
and by transposition, (5 — 2°) — 850 m = —849:
completing the square,
(5 — 2%)—8504/5— 7" + 425)° = 180625 — 849 = 179776 3
.and extracting the root, 5—a"—425= +424;

whence A/5 — #* = 849, or i,

and 5 — 2* =720801, or 1,
and #® = — 720796, or 4;

‘. 2=+ ./ — 720796, or *+ 2.
62. Given 24 7 = q, to find the values of .
x- a—x c-

-_X

Multiplying every term by 2

a-x‘ +1=
X

th‘
5}
CR
8
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a-1* b a—x
—_—— =-13

by transposition,

c «x
completing the square,
a—z* ba-a b V¥ _b—a -
@ ¢ @ act 4c? T4t
. a—2x b N b —dc?
extracting the root, - —= ____b__:t_c_ ’
x 2c 2c
b i __ 4.2
or, el - 2= g0 -4,
x 2c 2c
. a / 2 __ 2
by transposition, -~ = Zotbt /U —dc H
z 2c
2ac

@D = .
2c+b+ A/ b —4ct

63. Given 9r+4./ 162+ 362" =154" —4, to find the

values of x. ,
By transposition, 92 +4+22./9z + 4=157%;
and completing the square,
(91+4)+2xm+x”= 162°;
and extracting the root, m +r=+42;
\/51_4-4-=8x, or—5x,
and 9r +4=9z1% or 251°; supposing the former ;

then, by trahsposition, 9x* - 9x=4;

and completing the square, 92’ —9gr +%= 4+

and 3r=4, or — 1

whence rr=~, or —=.
3> 3
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But if 9r+4=251°,
then, by transposition, 252°—9z=4;
and completing the square,

9l* _ 81 481
25z% — :I =38 ., a8
ST 100 4= 100’
and extracting the rbot, s5r-2 = + N 481 ;
10 10

pp=9% /481
10 '’ )

nd z= 22 /481

50

12+8at

64. Given 2=

, to find the values of r.

(18. Cor. 1.) 2 =5r=12 4 8ab,
or 2* — 4z =124 8ak+z;
and completing the square, 1’ — 42 +4=16+8s% +1;

extracting the root, 2 —2= + (4 +x*), and first taking the
positive value ;.

then, by transposition, 2 — 13 =6;

>

. 1 4 25
completing the square, x—u? +Z =6+ 17

extracting thé root, x*—l = + é;
2 2
e = 3, or —2,
and =9, or 4.
But if the negative value be used, x — 2= —4 —ad;
.+ by transposition, z+1t= —¢;

S 11 7
‘and completing the square, -+ ¥ +Z =7 2= -+

.
*



involving only one unknown Quantity. 103

+a/ =7,

2 9

. 1
extracting the root, w‘+§ =

Ry y :_1:—'_2___ v -7

and x=.:£;;__ vV =7 .

. ] * 8 6
65. Given Wz + 1,7—49 =0+ -, to find the
4 s x
values of x.

. 1 . .
Adding = to each side, in order to complete

the

square,
2 6
then 4'-—9‘{—-—4-94-'—""'9+ +

7x 7
extracting the root, ~—— — S = (3+ )

and first taking the positive value;

.. 7a 8
.~ byt ——3=~;
y transposition, 2 o ,
1
and therefore o* — 2{ = —9;
7 7
completing the square,
6z 9 16 9 121
e == - =
T TR T T’
. 11
extracting the root, r— 3 =i,
7 7
8

7

But if the negative value be used, Zgi — o= 3—

’

x

5
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. by transposition, 7—1:+3=-t-:-‘,

1

and 2*+ f-if = —g;
. 7
. completing the square,

6z 9 12 9 3
,zﬂ — —_— = — —_—=—
+ 7 + 49 7 49 49

. 3
and extracting the root, .z'-l-; =

e —3£4/03
7
4
1
66. Given ‘?— +—Zf—— 172=8, to find the

of a.

. 174° :
Multiplying by 2, z* + - = 342 =16,
3

.. 17 .
.*. by transposition, z* +—5 =342 +16;
1)

and completing the square,

w‘+17xa + 17a¢ —?7’"+34w+16-
2 4| a4 ’

1
extracting the root, #* +-—-— = ( 7x+4) ;

first, let the positive value be taken ;
then, by trausposition, 1*=4,
and r = + 2.

But if the negative value be taken,

value
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R 1
and by transposition, z*+ —;ﬁ =—4;
. completing the square,

2
1 l 28
w‘+_7é£.}+.lz7. _—9_4_—_-.2_?2'

17 15
and extracting the root, r + 2= + 2

N 1
Jex= -8, Ol'—-g'.

67. Given 2-7x'—&+— = ?;2 - 8%’ + 5, to
find the values of .
Multiplying every term by 3,
' 232 1
sla® — —3 + 17 =

™ ST

.. : 1. 841 232
». by transposition, 814° +17 + FeE T + 15.

Adding unity to each side, in order to complete the
square ;

. : 841 292
o 817+ 18 + ,,=~— --+16
: & 1‘

and extracting the root, 9x + - =+ (;— + 4).
Let the posmve value be takeo ;
then, by transposition, 9z —4 = QE,

and therefore 92° — 42 =28 ;

completing the square, 92° — 42 + 5 g +28= 2_;9;
extracting the root, 32 — § =+ ]—86—;

(0]
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14
<. 32 =6, or - 3

14
andr = 2, or—-;.

* But if the negative value be taken, 92° + 42 = — 30;
and completing the square, _

4 — 266
97 +4x+-—'~ -30= —;
979 9 ’
+./—=
extracting the root, Sx +g = 266;

] S

-2+ — 266

. 8z = — 3 H

—2+ — 266

and r = 9

C 413 43 2
68. Given .r’—-:—,\ +a‘—:—,1 =%, to find_the

values of z.

o a‘ H .2‘2 a H
By transposition, 2 - ;;, -—=- @ — =

and squaring both sides,
a 2t 22 | dt s
F ot g =
Ta a'}
and by transposition, 2* — - ¥ -=

&
orw’—— at — a‘l‘+x ? = 0;

N ~0;

extracting the root,  — -

at
1—3;

]
x
+;;—a’=0!
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- 1 _ 4
- 2t —a
+*« by transposition, ¥ = *¥—— |
- a

and ar = V‘x‘—at.
Squaring both sides, a’2*=a"—a*;

4

.. by transposition, 2* — a’s*=a;

and completing the square,

o _1x4/5

S X =

and z=+aV -

107
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Secr. V.

- Solution of Adfected Quadratics, involving two unknown
: Quantities. .

(29.) Ir the equations involve two unknown quantities,
they may, by the preceding rules, be reduced to one con-
taining only one of the unknown quantities, the values of -
which may be found by Art. 28; whence, by substitution,
the values of the other may also be determined. In many
cases, however, it may be convenient to solve the equations
first, considering one of the quantities as known; when
the rules for exterminating unknown quantities (23) may
be more easily applied.

ExaMPLESs.
1. Givenz—y=15

q }, to find the values of x and y.
an

From the second equation, # =2y°;
Substituting this in the first, 2y* —y=15;
e 115 '
o Y - ay = ;',
and completing the square,
1 15 1 121

1
2 —_ = —_———
y 2y+16 2+16 16 °
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1

=+ -,

—

«*. extracting the root, y —
and y=3, or -3
25
whence z=2y%=18, or 2z

2. Given ]0:;‘-‘1/ =3}, to find the values of x

and 9y — 9z =18 and y. '

From the second equation, y — r=2¢;
and therefore y=7r+2;
but from the first, 102 +y=3xy.
Substituting in this the value of y found above,
C10z242+4+2=38z.(2+2),
or 1llz+2=38s"+6x;

. by transposition, 8z°—5r=2¢,

and (18) m’—§x=§;
. completing the square,
5 25 25 2 49
T3 Tt %% "5 56
.. extracting the root,':z'—-‘E =+ Z,
6 6
and.x=2, or—-1 ;
3

whence y=a+2=4, or

Wi

3- G. . — I : 4 :
‘:!v‘:n.'/::j'/ = ;5 y 13 J}; to find the values

of x and .
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(4lg. 182.) 22 : 2y =2 18 : 8;
S (Alg.184) x: y:: 9:4;

< (21) 42=9y, and x=97i-y .

Substituting this value in the second equation,

143 _ o5,
y+ n =253
completing the square,
9y 81 81 1681
2 — — T e - e——
Yt taT et YT

. 41
.. extracting the root, _1/-{-% =+ ?;

whence y =4, or —%5;

e g o 28
Sea=-E=9, or — 7.
4. Given 41y=96—2'y*), to find the values of
and 2 +y =6 and y.

From the first equation, 7*y"+4xy=96;
.*. completing the square, 2°y* + 4zy + 4 = 100;
and extracting the root, zy +2= % 10;
Sexy =8, or —12,
Now, squaring the second equation,
2 + 2ry +y*=36;
but  4zy =32, or —48;

. by subtraction, z°* — 2zy + y*=4, or 84;

whence, extracting the root, t—y = + 2, or + 5/ 84;
) but 24+y= 6;

.. by addition, 2x =8, or 4, or 6 + 2 JET,
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whence r=4, or 2, or Siﬁl 3
and by subtraction, 2y =4, or 8, or 6 F24/21;
‘. y=2, or 4, or 3F 4/ 2l.

5. Given 2"+ y"= 2a } to find the values of @
and ay=c* and y.
; 2
From the second equation, y=%;

and substituting this value in the first equation,
o
&+ o =Qea";
S P+ P =2q%";
by transposition, 2™ — 24"2" = —c*
completing the square, 2 —24"2" 4 a*" = a”‘ ~c™;
‘. extracting the square root, 2" — a"= + «/ a™ —c™;
and 2" =d" + J at—c"
o=(a" +~/a —c”‘ ,
ad y=—= 5
z (a"+ J a*" — "‘)n
6. Given 1"+x+y= 18 —¢*

Q

}, to find the values

and oy =6
of z and y.

By transposition, 2*+y*+24+y=18;
ad from the second equation, 2zy =12;

*. by addition, #*+2xy+y*+2+y=30;
ud completing the square,
1 121

(@ +3)° +(x+y)+- =30+ =—;
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1 11
.*. extracting the root, r+y+§= + 2’
ad x+y=35, or —6;
whence, from the first equation, 1*+y* =13, or 24;
but 2xry =12;

.". by subtraction, 1*—2ry+y°=1, or 12;
C.r—y==1, or +2./3.
Nowr+y =35, 0r—6;

.*. by addition, 2r=6, or 4, or —6+2./ 3;
s.x=8,0r2 or -3+ 33
and by subtraction, 2y =4, or 6, or —6F 2,/ 3;
cS.y=2,0r3, or —3F ﬁ
T Gt i ey e =10 o
values of x and y.
By transposition, = + y)* + 2.(r+y)=120;
.". completing the square, x -i-—yl’ +2.(z +y)+1=121
.. extracting the root, (r +y) +1= %11,
and r + y=10, or —12; and firstlet r4y=10;

. 8
from the second equation, r—y =;;

.". by subtraction, 2y = 10 -:3;
Syt =5y—4;
and by transposition, y*— 5y = — 4;
. 25 25
completing the square, y* — 5y + i -:—A = g

. 5 3
and extracting the root, y—3= + -z;-:
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S.Y=4 orl;
and z=10—y =6, or 9.
But if 4y = —12,

and w‘—y:g;

) 8
then 2y = —.12—3-’-, .
and y*+6y= —4;

.. completing the square, y*+6y+9=9—4=5;
extracting the root, y +3= + ,\/_3;
coy=—3+./5,
andz=—12—-y= —93—'\/—5.

8. Given 2* +y*'—r—y= 78}, to find the values of
and ry +r+y=39 @ and y.

Since 2*+ y*—(z+y)=178;
and from the second, 2xy +2.(x+y)=178;

.. by addition, & +2xy +y’ +z24y=156;
and completing the square,
625

=5

PR =156+

25,

2} -
- s, x+y=12, or —13; supposing the former; '
then 2y =39 — (2 +y) =39 — 12=27,
and 2 +9°=78 +(@+y)=78+12=90;
but 22y = ‘ 54;

. " 1
extracting the root, z +y +§ =+

.. by subtraction, 2*—2ry+y'=36;
- P
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and extracting the root, z—y= 1+6;
but r+y= 12;

.*. by addition, 2zr= 18, or 6,

. and r= 9, or3;
and by subtraction, 2y= 6, or18,
and y= 3, or9.

Butif 2z + y= —18, .

" then 2y =89 + 13 =52,
and #* +y* =78 - 13=65;

but 2xy =104;

.*. by subtraction, x’;Qxy +y'=—39;

and extracting the root, z —y= + J—39;
but 4 y= —15;

.. by addition, Q2= —13+ ,J — 39,

and y= .—_l?_;.___ A/ —39 .
2 ]

but by subtraction, 2y = —13F ,/ — 39;

—lw— —
y="13F+/—39

2

9. Given r*y' — Try* — 945 = 765},‘ to find the values
and ry —y = 12 of  and y.
From the first equation, by transposition,
tyt— 72y =1710;
and completing the square,

o'yt — 7xy’+419= 1710+‘f—i2 9889,

extracting the root, ry* — %: +

s, oy’ =45, or — 38..
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Multiplying the second equation by y, #y* — y* = 12y.
Substituting in this the value of #3* found above,
45— y*=12y, iy one case;
and by transposition, y4 12y =45;
completing the square, y* + 12y + 36 =45 + 36=81;
extracting the root, y + 6= %9,
and g=3, or—15;
whence z =if =35, or?l);
and in the other case, — 38 — ¥’ =12y ;
whence 3* + 12y = — 38;
completing the square, ¥* + 12y + 36 = 36 — 38= — ¢;
extracting the root, ¥y + 6=t/ —2;
Sy=—06 % ,\/ —e,
-38_  —38 =19
¥ saFiey —2 17F6, /-2
10. Given a—2./zy+y— S+ y=0] . o
and ﬁ + \/ y=25 } '
the values of x and y.

Completing the square in the first equation,
1 1
NERINE S VELNOLF bt

1 1
and extracting the root, A/ z —a/ ¥ = 2= + 2’
~/ x— A/ y=1,0r0;
but from the second equation, 5/ z + &/ y=5;
.. by addition, 2 4/ r =6, ‘or 5,

. 5
and A/ =28, or 2

and r =

. . Q5
..d:=9,or-z—;
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but by subtraction, 2,,/. y=4,0r ),

5
or/ y=¢, or 2—;

' 5
and y =4, or—-

-yg and y.

2
11. Given — + 4-5- =-855}, to. find the values of
and x—y=2

Completing the square in the first equation,

i+ 4 ra=P =
v oy 9 9’

. x 1
and extracting the root, §+2 =+ —3—;

x & 17
e == =, O ——,
y 3 S

- 17y

5 supposing the former;

* then, from the second equation, isg —y=9,
" or Qy = 6’ .
and y=3;

5y
Lo === =5,
=73

And if the second value be taken, — 17y —y=9,
'.. or —20y=6;
. y= 2,
Y= 10 3
and x=.-—_l_7;y = 1_7

3 10°
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Sa z+y
12. Given .r+y -}, to find
and oy —(z4y) = 54"

values of = and y.

(18. Cor 1;‘) and by transposition,

8z—2/32. A 2+y+@+y)=0;
.. extracting the root, \/3x— ./ 2+y=0;

'b.y transposition, 5/ Sx = J z+y,
and squar?ng both sides, S# = x4y,

and . 2=y
substituting this value in the second equation, 22°— 3z

8
or .r’-é.x=27;

whence completing the square,

9 441
x__x __ g _ 4%t
+ 7+16 6’

tracting th t —+Q‘l
extracting the root, x 4'—_4',

9
and r =6, or 3

whence y =2r=12, or —9.
13. Giyen 2* —22°y + y* =49,
and 2* —22%° +y* —2* + ¢* =209
values of z and y. -
Completing the square in the second equation,

1 81
w’—y"’—(z’—y)+- = QO-I- il i

extracting the root, 2°—y’—~= i'é;

1
2

nm

the

= 54,

l, to find the
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Soxt—yt=5, or —4;

but extracting the root} I,_y — +75

of the first equation,

.. by subtraction, y —y =¢,or—12, or 11, or— 8.

Taking the first value, and completing the square,
. 1 1 9
— —-=Q 4 = =~
y _’l/+4 + 4 4

. 1 3
extracting the root, y — 2= + 2’

and y=¢, or—1;

va=+A/7T+y= %3, or +~/

Talung the sécond value, y —-y==-12;

—4
completing the square, y° — y+— = i— 12= T7-,

. 1 —
extracting the root, y—5= * 47

and ¥y = i&gE“;
whence x= + /y—7= i\/1¥t7f7

=i\/“3i —47
2

Taking the third value, y’ —y= 11;

. - 1 1 -
completing the square, y* —y + ~=11 +Z = 2"-5 3
— TAS45

extracting the root, y — %.— —
_1+x 3\/-3 .
— '—T" b

and

x=i‘\/7+.'/=i\/7+l_:.t.%\l_5.= + \/ 15i:\/5.
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Taking the fourth value, y*—y= —3;

. 1 1 —11
completing the square, y*—y +Z =3 8= —;
. 1 11
extracting the root, y—5= .jﬁ/g_“ ,

andy:!é_‘}/é;l_l;

cox=d N Sy—7
RVAEN TR VTV

14. Given wy+xyg=122, to find the values of x

and z +a3y°=18 . and y.
. 12
From the first equatnon, r= .7_(‘—"'.’/) ,
18

and from the second, xr= I—-l-?;

12 18
y.(0+y) 14y
e__ 3%
y V-y+1’
sy — ey +2=38y,
and by transposition, 2y*—5y = —2,

. 6
5, and dividing by ———

whence T+y ,

s O
ory —=.y=-—1;
2
5] 25. 25 9

completing the square, y’-—-é Y+ =167 116"
' 5 3
extracting the root, ¥ —e= + 2

1
J.y=¢, or é;

12 .
hence r= . =2, or 16. .
yry
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15. Given .r—.r*=3-—y}, to find the values of x
and 4~z =y —yi and y.

Adding the two equations together, 4 — a4 =3— yt;
.. by transposition, yt=at—-1,
and y = me_
Substituting this value in the first equation,
o r—at=8—24223-1;

.*. by transposition, 2z — 32i=2¢,

3
dr—=.zt=1;
and x P H

. 3 9 9 25
S SR AR S )
completing the square, s tE=1+ 5=16°
. 3 5
extracting the root, 2% — = + 2’

1
and 72 =¢, or—z,

1
xr=4, or -
) 4’ \

and y =at - ll’=l, org.

. (] .
16. Given (1‘¢+ 1)) -y—fgg‘" 126}, to find the values
and (2°+1). y =2y" —744

of z and y.

Since quantities which are equal to the same, are equal
to each other;

xéy'—744 = wy—F]QG;
.". by transposition, 2°y*— ry=870;
) . s ] 18481
completing the square, r'y*— 2y -+ i 870 + yialrat
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. 1
extractmg the root, 7y — i t 0—'9

and vy =30, or —29; let the former value be taken,

- 30
then from the first equation, (a* +,I) = 156 ;

; l56x Qﬁw
LE ==
26
and by transposition, 2 ---—5—f= —-1;
mpleting th 220 10919,
completing the square, 2°—— .z % = 25 =25
13 12
extracting the root, r —— = + E ;

1
whence =35, or -;

30
d .. y== =6, or 150.

In the second case, (z° + 1) X —2—-9 =
X

- 97x
dr’+1= -
and x° 4 29
97x
by transposntlon, x +-§—= -1;
o L9797 _9w09 6045
h . —
completing t e fquare, x +29 + 2 =56 —-1= 3364
extracting the root, z + 97 = + +/ 6043 ;
’ ’ 58 58
r= -97iﬁZ6045;
58
. 29 1682
Sy=-— ==

x  97F./ 6045
Q
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17. Given z+4y +4 /@ +y=12,), to.find the values
and 2 +3° - =189 } of z and y.
Completing the square in the first equation,

1 1 4
. z+y+~/x+y+z=12+;'= -42;

. — 1 '
extracting the root, ,\/ z+y +§ =+ .: ;

.‘.v~/.r+y=3, or ~— 4,
] and x4y =9, or 16;
oo 432"y + Say® +y° =729, or 4096 ;
but «* + ¥ =189;

.~ by subtraction, 32"y +38ry* = 540, or 3907;

s (z+y) .2y =180, or S%Z;

S .
.. 92y =180 in one case, and 16y = ’ in the other, -

whence in the first case ry = 20.
Now z°+2zy +3° =81;
but 4zy =80;

.*. by subtraction, 2*—2ry+y*=1}
and extracting the root, z—y=11;
but, z +y= 9;

.. by addition, 2#=10, or 8,
‘ ~and z= 5, or4;

but by subtraction, 2y = 8, or 105
and y= 4, or.

Now in the second case, ley:igﬂ;
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and since #*+2zy +y* =256,

and 412'y __3_?2_7 :
». by subtraction, 2°— 2zy+y’= _81__525
and extracting the root, r—y = + \/71_823—5 ,
but 24y =16;
- 835

*. by addition,

— 835
S

and r= 8+

7

*‘ﬁ

D

but by subtraction, 2y =16+ =

— 83
3

18. Given £’ +y'+2r—y= 132}, to find the values
and (2°+3°) . (r—y) =1220% of z and y.
From the first equation, z°4- _y’ =132—(z2—y);

O

and y= 8$i

and from the second, 2° +3°= 1220 :
. =y
12
whence 132 —(z—y)= —ﬂ
z "‘.7

and, .. 132.(x—y)—zr—y =1220;

and (17. Cor. 1.) r—y|°—132.(z —y) = —1220;
completing the square,

z—3*—132.(z— )+ 66 = 4356 — 1220=3136 ;
extracting the root, x —y — 66 = + 56;
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and x — y= 10, or 122, supposmg the former,
z*+y =122;
" but 2*—2zy+3°=100;

*. by subtraction, oy = 22;
and since 2+ y°=122;- -
.. by addition, 2 +2ry +3° = 144,
and extracting the root, z +y= +12;
: but # —y=10;

*. by addition, 22 =22, or — 2,
' and 2=11, or —1;
. by subtraction, 2y =2, or —22,
‘ 4/ andy=1, or —11.
But if # —y =122,
- then 2*+ y* =10,
and 2* — 22y +y* = 122l;
<+’ by subtraction, 2zy=10—122|°
but r’+y’= 10

*. by addition, w’+2x_y +y’=9.0- 122}%;
and extractmg the root, 2 +y = 20 —122°; _
e butm—y—lQQ
~ . by addition, 2r=122 + 2-\/5';_(5_f|”,
| and 2= 61+ \/-:_S—ﬂ—ﬁ_—,
and by suBFractiqn, 2y= — 122+ 2./ — 3716;

Y= —-61+4/ —3716.

s,
19. Given z¥y* =2y }, to find the values of x and y.

and 8at—yi=14
From the first equation, 7% =2y};

1 »
and, . guT =y
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substituting this value in the second equation,
13
—-—— =1
8z i 4,

aud 162% — r¥=28;
or (17. Cor. 1.) 23— 162t = —28;
completing the square, 2% — 162t 464 =64 — 28 =36
and extracting the root, x4 — 8= +6;
coat=14, or 9,
and x___ma or 8;

1 2
but y§=§w7=98, or 2;

y=®’, or 4.
20. Given. x%+y§ = sxl, to find the values of
and zd4-yt = 2§ zaud y.
Squaring the second equation, .°. r+2rf y% +yi=a?;

8 2
but 2% +y3s=38x; .

.". by subtraction, r—a#+Qastyt=2°—32;
" but from the second equation, yt=1x —at,
Let this value be substituted in the preceding equation,
then z — et —2r=a"—381;
and by transposition, 2z =" —z#;

and dividing by z, 2=z ai;

1
comp!eting the square, z—at + ~=24 i g ;

o

=+

[ §Y)

-~

* extracting the root, 23—

and at=¢, or — |
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w==4, or 1,
and yt=a—2l=
l y—s

_y +y+2

21. Given :r+w* + 4} to find the values ‘

andy+.rg/—y +ay of r and y.

From the first equation, i3 +4+s—4at=9"+y42,
and from the second, z =y +3.
Substituting this value for x in the former,
dty+3—ad=y"1y+e,
and by transposition, 28 —4 1t =3 -1,

But since z=y+3; .2—4=y—1,
by which equation let the preceding one be divided ;
Lad= y+1;
squaring both sides of this equation, #=y* 42y +1.
Equating therefore the two values, of .
y*+ey+1=y+3;
.. by transposition, y'+y=2 ;

completing the square, ¥ty + ~=Q4— =

-PNO

extracting the root, y+ =+

1
Pt
3
'2"

Soy=1, or —2;
whence st =y +1=¢, or —1,
and therefore r =4, or 1.
22. Given — +‘y -= 6&—3 —‘3/—’}’ to find the
¥ y 4 7 values of
and r—y=2 and y.

! 2 ]
.. 2
By transposition, i,‘ + 'Lg + z + - 27
' Y z
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involving two unknown Quantities.

- . z
*. adding 2 to each side, 7 + 2+ + !-/' +

y-.3
x 4
’ 1 36
completing the square, ( ‘g) Z =
+¥ 5 6.
x 2

x 1
extracting the root, ;/ ‘3 =4~
LTS 7
Se=t+Em ==, 0or —=;
y :c 2’ 2
r'+yt= —‘y LA
2
now from the second equation squared,
'ty =2zy+4;
7x
oo 2xyt 4= gy, or —_2—'1/;

whence by multiplication and transposition,

zy=8, or —1—1—;

and since @* ~ 2zy +y* =4,

: 32
and 4y =32, or T

. by addition, 2*+2zry-+y*=36, or ':'gi*

. ' 2./ 38
and extracting the root, 4y = 16, or+ \/ﬁ H

but r—y= 2;

a

. 2
*. by addition, 2r= 8, or —4, or2%+

—
—

'\/—
and r =4, or—2, or 1 +
\/_

,\
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o e/ 3
.. by subtraction, 2y =4, 6f —8, or —2+ —=3

S.y=2, or —4, or —li-L_s
11

23. leen2:v+y =26 — 7~/21+y+4

o find the
. 2w+\/ lﬁ Qw—Jy values of
2w—27 y 2w+; 7

x and g.
Adding 4 to each side of the first equation, )

er4y+4=30—7/2z+y+4;

*. by transposition, 2z +y +4+7 ng +y+4=30;
completmg the square,

. 4 .
(2r+y+4)+7J2w+y+4+— +_9-= ‘%9;
extracting the root, ~/ 2r +y+4 ( 5= + _.g .

A/ 2x+y+4=3, or - lO,
and 22+y+4=9, or 100;

Je2r4y =35, or 96.. -
Multiplying every term of the second equation by T+ :; =TV Y ,
Y
et/ _ 16 ertn/y

TN R NI

2
*. by transposition, ?_‘”_"'___ » y| _ 16 22+ Jy 2rr Y _ .
Qz—ﬁ 15 21‘—\/ y
eotn/yP 16 exts/y 64 64 es0
er-ay| 15 er- J—y t 925 ™ ' Toes T 225t
8 17
extracting the root, dzt V/ g _ ~ 15 .

«r-w/y 1




involving * two unknown Quantities.

Let the former value be taken, then

6x + 3N/ y=10a—35
and by transposition, 8 ﬁ =4z,
and 24/ y=w;
2ty
; y

. 10x 45 ~/ y=—6w+8~/ Y

and 16o= ~ ,\/?/- ;
or 8= -4/ y.
Now 2z +y=5, or 96; supposing the former,
and taking the first value of 22 = 4\/—y_

y+ay=5;
completing the square, y + 4./ 3 +4=0;
extracting the root, \/7 +2=+43;
.. ﬁ: 1, or =5,
and y =1, or 25;

but v =2 ./ y=2, or —10.

Again, taking the value, 2r= ""i\/ ;

1 e
W y=5; :

completing the: square,

y—-d +—-— +
.« extracting the root, \/_"y 1___ ,\/ 321

1+ 4/321
a!ld ,/y: ;%._;

161 + /321
3 .’

and @ = _-~/—=""1;~/3.21

but if the second value be taken,

..0 y=

——,_—-



130 Solution of Adfected Quadratics,

Now taking the equation 22 +y =96, and the first
value 2r=2 ./ VE .

“then y + 44\/ =006
completing the square, ¥ + 4,/ y + 4=100;
da/y +2=+10;

,\/ y=28, or —12;

and .*. y = 64, or 144;
whence £=2./y = 16, or — 24.

Again,. taking the value 22 = — i N ys
: Lo
then y—;Jy =06

completing the stjuare,

y—w/ +——96+] 6(;45

1_ i~/6145;
8

extracting the root, / y — 8

1+ ./ 6145
y=""%

3073 + . /6145
32 ’

—1 6145
and r= --"\/ =——+——-—— .

-24 Gwen\/_+\/—~/_\/—\/_+2:ll
f

and

y=

2

\/_
7+ 3~/w+1+\/_

and 7—;‘._ 1=

NI
to find the values of x and y.
From the first equatron,

NETEER +3J_+1
-~/'x7+~/y—x;r\~/_,
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and from the second,
y+ey—nay=3:+ =+ /i
/by transposition, y + A/ 7—— .\/Tr-g/_ =8z + 4/ r;
but \/-E/_+~/Ty =z + 3\/7’-;
.". by addition, y+2ﬁ =4z +4 ,\/?,
completing the square, ¥ + 2./ y+1=4z + 4/ 2 +1,
and extracting the root, .\/-_17 +1=+@z+1);
aud ", if the positive value be taken, o/ y =2/ T;
Sor o+ 3\/.=2ﬁ+23,
and 2 = ﬁ;
ﬁ: 1,

and r=1;

N y=2 r=¢,
and y = 1,
But if the negative value be taken,
Ny+1=—-2a—1;
by transposition, :,/7 =—2 ﬁ-z;
and if this value be substituted in the first equation, -
—Sr-2: -8 r-2:a42:1,
oo /z+2: s fz+e:Sote:1;

and since the first term in this proportion is equal to the
third, the second will be equal to the fourth;

S8 w42=1;

by transposition, 3/ r= —1;
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whence\/—=—2 W +1)_—§;

: 16
d y=—
and y = 9

25, ‘Given Y +- y_
z- @ , to find the values of
1‘2 x 54 and Y.

and-——+——-=. = e~
ey ¥

Conipleting the square in the first equation,
\/. 1 _ 169
VR

+13

and extracting the root, ,./ + 2 \/— 2 ,\/

=7—m’ o ﬁ;
: =§§ orég

z
Again, from the second equation,
S S 162

_____.—.

2\/3/ N

completing the square,

=+ :; Y lﬁy 16y 16y °

3 51
and extractmg the root, r+ =+ ;
sy T4y

— 7
e T =
fy’ eV
But .\/ —7-, or

—27

h .=- ,
whence, :7-? 21\/3/ 2,\/—, or

7
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~12/s -9 N vEY
7’ 4 ' 14

. - 12 -9 1
jr=92, or 7 ,or-z-,orﬁ

ema op 144 81 7%
FEL T 160 ™ 106°
36 4 84 1
andy—;-,or%-?—g, or :g,or?—s-l,or%gq.

26. Given ——+ ¢'+y_20 ."/ +x » to find the
~/— values of a

) and o+8=4y. and y.

From the first equation, by transposition,
. .

x ez @
St =ty ot y=20;
ARV AL AR A
completing the square,

.,.|.,\/';’ +(—+Jy)+—— i

extracting the root, f-l-,\/ y+-é =+ g;
Y

'.§+~/ y=4, or — 5,

and .z'+y“= 4y, or —5y.

Let the former be taken.
Now from the second equation, z+8 =4y;

81
';;

.". by subtraction, y#—-8=0,
oryi;=8;
SOy =45
r=4y—8=16—8=8,
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But if 24+ y¥= ~5y,
and r+8 = 4y;

*. by subtraction, 8 —yt= Qy; -
. by transposition, 8 — 8y =y-+yh,
or8.(l—=y)=y.(1+yd.
Dividing by (1 +3%), .*. 8 1—yd)=y;
’ -} by transposition, y + 8yt =8;
. compleung the square, y +8yt+16=24,
and extractmg the root, y¥+4=+2./6;
coyt=—4+2./6,
and y =40 F IGJ_ ;
. s=4y—-8=152F 64/ 6.
: —0ad 3
7 G;:uednsg;igig- 52_;; z fs"iy+24 } s to find the
values of r and y.
From the second equation,

62° — 182y =5y" — 34y 124,

' 5 34
and 2% ~ B.xy=—y’— AT

6 6
completing the square, .
. 18 169 , 169 , 34
i A S vv il vri] + 6”"4
289 34
— m -y +4 ;]
extracting the root, x-— —y= ( 2y ) 5

.- 5
and first, taking the positive value, z = P 2.
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Let this value of # be substituted in the first equation,

3
.. 20y — 16+28y=-]—2£—"/- — 75y +60y —16+2y°;

33 y’

.". by transposition, —75y° -I- 17y =0,

33 300 68
and dividing by __!’ g’_l_s_éy+ 188 0;

300 68

by transposition, y*—— 58y ™ " 133t

completing the square,
« 300 750" 22500 68 13456
y —]_ss.y'l'l—a-s' = 73_3]' -— 133= 13‘8‘2 ’
150 116

extracting the root, y — 158 = + B3’

. _2 84.

T Y=D 0rgg’

5y - 171
== —-2=3, —_—

2 S or 758

But if the negative value be taken,
r=2— - _1/
Let this value be substituted in the first equation,

2_1/3 3
S 16— -y+23y—16 8_y+3y - 29"

o
52y° = 22
27 sy y’

and dividing by _1/, v+ %y-%s

.*. by transposition,

completing the square,

760 10026
y +13-'/ +:_6\ —GI 2—]’ ;

extracting the root, ¥ + = = \/ - 6
26

185
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e o —9+A/ 10026 _ —9+3,/ 1114
Y= 26 - 26 ’

. , . L —
and x=2—-y=50+'\/“14
3 26

. oz -
28. Given !; -8 ~/w’—-9xy'=9y— 16.:‘__1/} , to find
and 52=4 + 253°
the values of x and y.
From the first equation,
xr —8aly N/Ir—gy’=9y’— 16xy*;
...by transposition,
(x—9y") - 8aty A/ —99° + 161y =0;
extracting the root, A/ z — 9y* - 4xty =0,
"' and .z‘—9y’=4m‘y,
or z‘—9y“= 161‘3/9;
and x=(0 + 16x) .'3/'%
. 2 x
Y T ri6:”

' . 50 — 4
. But from the second equation, y9=9 25 ;

L Sr—4 x
" e5 T 9+ 162’
and 802°— 19xr — 36 =25@;
.*. by transposition, 80z* — 442 = 36,

22 18
dat—= . 0=—;
‘ an "=
completing the square,
. 22 11° 121 18 841
Pm—rt+ = =t —=——;
20"" 7 20| T 1600 " 40 1600

) 11 2
extracting the root # —— = + -9:
40 40

Jox=1, or——;
’ 20'
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. e S@—4 1 1
..y= 25 =2?, Ol‘—z;
1 1
Y=t ork o/ —1
; r—yt =62
29. Given lgf !1/2 6'?:* s to find the values of
and ;—F=7=\y z and y.

From the first equation; by transposition,
16x=y}+ 6ytai;
completing the square, 25z=y!+ 6ytat +94;
extracting the root, + 508 = y* +38at;
o 2ad, or —8at=4yk,
and therefore 4:( or 4o = yi.)f
. at @ 12
Now fromh the second equation, — — —== —;
| y Ny =
completing the square 1:— —-+ 2=z + -—1-. =2 i
'y Ny 47 a4t

extracting th t il ! + ’,
acting eroo,\/;—gw—_gm.
e

4 3

. T
..—-——:-—’or—-.—’
NEAE:
3
P
and =4, or =3 _
vy

Now J_;= 42, or 64z}

which, substituted in the last equation, gives,
2 2

L
2’ or&=4, or—3;
g, or£=~_-|;2, or i;\/ —33

S
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whence =+ 4, or +16. or +2./ =3, or +8,/ =38,

and y =256, or 256°, or — 192, or —3 x 64]*.

30. Given y*—64=81ty ), to find the values of =z
and y—4=2ybst and y.

From the first equation, by transposition,
y*—8zty =64;
completing the square, y* - 82ty +16r =162 +64;
extracung the root, y —4at= +4 \/w_-lut: '
- and y= =48 +4 . 2+4.
“Also from the second equation, y—2ytat =4,
completing the square, y—2ytat +r=x+4;
extracting the root, y} =zt = + \/z+4;
RS 4y* =42t +4 Jm =y, from the last equation;

4=y}, and 16=y;

—4 12 3
And from the second equatlon, = —!/2? =5 =3
. 9
o . 1'— ~-

31. leenff+5JyFJ——lO f}
nd o/ 2+ v’ =215

find the values of x and y.
From the first equation,

ST+ SN T v Ty =10;

completing the square,

— — 5
;\/1'+~/y+'\/ 5. Q/x+\/y-|_-z—10+-—%5,
—_— 3
extracting the root, ~/./ @+ ./y+~/25 =+ ‘2/_5,
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a“d\./\/;+\/ y=a/ 5, or-—Q\/—o";

< ﬁ+ ﬁ= 5, or 20, supposing the former;
. by involution,
o7 + 5a'yt + 102y + 1020yt + 524y° + y5 = 3125;
but 3 | +yi= 215;

.. by subtraction,
52yt + 102ty + 10298 + 513y = 2850;
or 5adyt (a + 2zyt + 22by + y¥ = 2850;
and 2ty (21 + exyt + 2ady + yH) = 570;
but atyd (2% + Sxyt + 32ty + y*) = 125z4yt.

. by subtraction, z¥y} x (@yt + aty)=1252y} - 570;
_or ‘r*y* x abyd x (at + )= 125xty3 — 570;
or 5ry = 12523y — 570 ;
coxy—2atyl=— 1143
completing the square, '

25|° 625 169

—25abyt + | =——114=—;
xy — 2By +.;] p p
. 25 13

extracting the root, ady} — i i?;

Soadyb=19, or 6;
but z + ezdy} + y = 25,
and 4zty} =24, or 76 ;

<"« by subtraction, z—2xdyt+y =1, or —~51;
extracting the root, z¥—yt = +1, or + J —51;
“butat+ oyt =15 '

.. by addition, 223 =6, or 4, or 5+ ./ —51;

soadb =3, org, oru,
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and =9, or 4, or —__2 XN TY lsig —5t,

by subtraction, 2y =4, or 6, or 5F 5/ —51;

r5+ -—51;
2

—18F 4/ =51

- 5

coyt= 0rs, o

Joy =4, 0r9, or *

* The other case, where 4/z44/y=20, is solved in the same
manner.
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Secr. VI.

On the Solution of Problems which involve Simple
Egquations.

(32.) THE solution of a problem, or method of dis-
covering by analysis quantities which will answer its several
conditions, i3 performed by assuming algebraic symbols to
represent the quantities sought, and by deducing equations
from the application of these, in the same manner as if they
were known quantities, to the conditions of the problem.
The independent equations derived from this process, if the
conditions be properly limited, will equal in number the
unknown quantities assumed ; and from the solution of these
several equations by the rules already given (23. 27. 29), the
values of the algebraic symbols will be determined. Whether
these values are correct, may be determined synthetically,
by applying them instead of their respective symbols to the
several conditions of the problem.

If the conditions of the problem are not properly limited,

. that is, are not sufficient in number, or not sufficiently in-
dependent of each other, the resulting equations will either
exceed in number the unknown quantities, and will there-

, fore some of them be identical or inconsistent, or will be

fewer in number than the unknown quantities, and con-
sequently will admit of an indefinite number of answers.

In many cases, instead of assuming a symbol to re-

* present each of the required quantities, it is convenient

to assume one only, and from the conditions of the problem
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to deduce expressions for the others in terms of that one
and known quantities. And as the number of conditions
ought to be one more than the aumber of quantities thus
expressed, there will remain one to be stated in an equa-
tion; from which the value of the unknown quantity may
be determined (22. 27. 28): and this being substituted in
the other expressions, their value also may be discovered.

et

Ezamples of the Solution of Problems producing Simple
Egquations involving only one unknown quantity.

1. What number is that, to the double of which if 18 be
added the sum will be 827

Let @ = the number required.
Then by the problem, 22+ 18 =82;
.*« by transposition, 2r =064

and z=32

PR e sasae DSV YIS IS

2. What number is that, to the double of which if 44 be
- added, the sum is equal to four times the required

number ?

Let x =the number.
Then 2 444 =4z, by supposition ; '
.'. by transposition, 44=2x
and 22 =1x.

3. What number is that, the double of which exceeds its
half by 6?

Let x = the number.
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then by the problem, Qw— 5= 6,

Y 4r—ax =12,
or 3r=1%9,
Sox=4.

4, From two towns which are 187 miles distant, two tra-
vellers set out at the same time with an intention of
meeting. One of them goes 8 miles, and the other
9 miles a day. In how many days will they meet?

Let x=the number- of days required ;
then 8 = the number of miles one travelled,
and 9z = the number the other travelled ;

amd since they meet, they must together have travelled the

whole distance,

co}lsequently 8z +9x =187,
or 172=187,
ox= 1.

>

5. A Gentleman meeting 4 poor persons distributed five
shillings amongst them : to the second he gave twice, to
the third thrice, and to the fourth four times as much
a3 to the first. What did he give to each?

Let 2 =the pence he gave to the first?
«. 2z =the pence given to the second,
and 3xr= - - - - to the third,

4= - - - - to the fourth, ‘
Se 2+ 2r + 8w+ 42r=060,
or le—GO
.x= 6,

ad ', he gave 6, 12, 18, 24 pence respectively to them.
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6. A Bookseller sold 10 books at a certain price; and after-
wards 15 more at the same rate. Now at the latter
time he received 35 shillings more than at the former.
What did he receive for each book ?

Let x = the price of a book.
Then 10z = price of the first set,
and 15 =price of the second set.

But by the problem 152=10z + 35;
.. by transposition, 5z =385,
and r=7.

AAAAAA

7. A Gentleman dying bequeathed a legacy of £,140 to
three servants. A was to have twice as much'as B; .
and B three times as much as C. What were their
respective shares?
Let 2 = C’s share,
.*. 3x = B’s share, .
and 6x = A’s share;

whence (6x + 82 + x =) 10x = 140,

’ Sor= 14,
A o received £.84; B, £.42; and C £.14.

> b

8. Four Merchants entered into a speculation, for which
they subscribed £.4755; of which B paid three times as
much as 4; C paid as much as A and B; and D paid
as much as C and B. What did each pay?

Let = number of pounds A paid;
.". 8z = number B paid,
4z = number C paid,
and 7z = fiumber D paid;
S48+ 4+ 7x=) 152=4755,
and ', @ =317,
.*. they contributed 317, 951, 1268, and 2219 pounds
respectively. .
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9. A Draper bought three pieces of cloth, which together
measured 159 yards. The second piece was 15 yards
longer than the first, and the third 24 yards longer than
the second. What was the length of each?

Let z =the number of yards in, the first piece,
.« 2+ 15 =the number i in the second
and x4 39 =the number in the third.
Sortar+15+2439= 159,
and by transposition, 3x= 105,
‘. x =385,
. the lengths are 35, 50, and 74 yards respectively.

P T S Y L o

10, A cask which held 146 gallons, was filled with a mix~
ture of brandy, wine, and water. In it. there were 15
gallons of wine more, than there were of brandy, and as
much ‘water as both wine and brandy. What quantity
was there of each?

Let 2 =the number of gallons of brandy,
s+ @4 15 =number of gallons of wine,
and 22 4 15 =number of gallons of water.
Sortr+154204 15=146,
. by transposition, 42 =116,
: -and 2 =29.

"', there were 29, 44, and 73 gallons respéctlvely of .brandy,
wine, and water.

P et et

1. A person_employed 4 workmen; fo the first of whom
he gave 2 shillings more than to the second; to the
second 3 shillings more than to the third; and to the
third 4 shillings more than to the fourth. Their wages
amounted to 32 shillings. What did each receive ?

T
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Let z =the sum received by the fourth,
Soxt4= - « - - - =~ thid,

r4+7= =-.- - - - = second,
and #49= - - - - - - first.

Sortrtatr+T74+249=382,
and by transposition, 4r=12, .
Sor=38.
.*. they received 12, 10, 7, and 3 shillings respectively.

.

s

12. A Father taking his 4 sons to school, divided a certain

sum amongst them. Now the third had 9 shillings more
than the youngest; the second 12 shillings more than
the third; and the eldest 18 shillings more than the
second; and the whole sum was 6 shillings more than
7 times the sum which the youngest received. How
much had each ?
Suppose the youngest received 2 shillings,
then the third received @49 - - -
the second . - - @421 - - -
and the eldest - - x+39 - - -
Soxtar+94r+4214+2439=7246,
.*. by transposition, 63 =3x,
and .. 21 =u. '
consequently they received 21, 30, 42, and 60 shillings

respectively.

o P

18. A sum of money was to be divided amongst six poor

persons ; the second received 10d. the third 14d. the
fourth 25d. the fifth 28d. and the sixth 33d. less than
the first. Now the sum distributed was 10d. more than
the -treble of what the first received. What did each
receive ?
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Let z =what the first received,
S.d—10= - - - second - -~
z—14= - - - third

#—-25= - - - fourth - =

r—28= - - - fifth - =

r—83= - - - gixth - -

The sum of which =6 — 110=382+ 10 by supposition.
.. by transposition, 34 =120, .
and ¥ =40.

' they received 40, 30, 26, 15, 12, 7 pence respectively.

]

oo

14, It is required to divide the number 99 into five such
parts, that the first may exceed the second by 3; be
less than the third by 10; greater than the fourth by 9 ;
and less than the fifth by 16.

Let z =the first part,
S.x— 8=  second,
x410=  third,
x— 9= fourth,
x+416= fifth. .
Jortr—-842r4+10+2-94+2+16=99,
or 5x414=99,
<. by transposition, 5z =85,
) ' and x=17.
.*. the parts are 17, 14, 27, 8, and 33.

oL,

>

15. What two numbers are those whose sum is 59, and
difference 177 ’
Let 2 =the less,

«*+ @+ 17 = the greater,
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and . 242+ 17=59,
by transposition, 2o =42,
and r =21 the less,
.". the_greater = 38,

- oo rrre rovrrrorrre

16. What number is that, the treble .of which increased by
12, shall as much exceed 54 as that treble is below 144 ?
Let z =the number.
.*. 8+ 12 — 54 = 144 — 8 by supposition ;
.*. by transposition, 6 r = 186,
and r=381.
COrrpssrsrrooreesssr
17." Two persons began to play with equal sums of money:
the first lost 14 shillings, the other won' 24 ‘shillings;
and then the second had twice as many shillings as the
first. What sum had each at first?
Let x = the sum;
Then = — 14
and z 424
«"« by the problem 2z — 28 =2 +24;
s x =52,

.

}=the sums each'hat‘i after playings

PRy

18. At a certain election 943  men voted, and the candidate
chosen had a majority of 65. How many voted for each?
Let z=the number of votes the unsuccessful candidats
had;
.*. -} 65 = the number the successful one had.
o rtT+65=048;
by transposition, 22 =878, ’ S
and x=4839.
. the numbers were 439 and 504.
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19. Two Robbers after plundering a house found that they:
had 85 guineas between them ;- and that if one of them
had ‘had 4 guineas more, he should have had twice as
many as the other. - How many had each?

Let £ =the number one had,
*. 85 — r = the number the other had,
and 85—z +4=2x2.
by transposmon, 39=38ux,
and 18 =u2. "
*. they had 13.and 22 guineas respectively.

Lo VTS S et

20. A Mercer having cut 19 yards from each of three equal
pieces of silk, and 17 from another of the same length,
found that the remnants taken together were 142 yards. .
What was the length of each piece?

Let z =the length,
».x— 19 = the length of each of the 3 remnants;
and @— 17 =the length of the other.
then 8.(2 — 19)+x— 17 =142,
or 3r—57 +2—17=142.
by transposition, 4r=216;
<o d=054.

D e e DO E VNI 2

2l. A Farmer has two flocks of sheep, each containing the
same number. From one of these he sells 39, and from
the other 93 ; and finds just twice as many remaining
in one as in the other. How many did each flock origi-

* nally contain?
Let x =the number required.
Then z— 89, and x — 93, are the numbers i'emaining;
' S X®—39=2zx—186;
“and by transposition, 147 =x.
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22, Bought 12 yards of cloth for £.10. 14s. For part ef
it I gave 19 shillings a yard, and for the rest 17 shillings
a yard. How many yards of each were bought?
Let 2 =the number of yards at 19s. per yard;
«'« 12 — @ = the number at 17s. '
and 19« = the price of the former,
and 17 . (12 —z) = the price of the latter.
S 1904204 — 17 =214.
and by transposition, 2z = 10,
’ and r=35.
.*. there were 5 yards at 19 shillings, and 7 at 17 shillings.

D e e e

23, Divide thé number 197 into two such parts that four
times the greater may exceed five times the less by 50.
Let x = the less,
and .. 197 — x =the greater. .
Then 788 —4@=5x+50;
and by transposition, 738 =9,
and 82=x;
.*. the greater=115.

> rorrsrrosrone
worong ~

24. A Courier, who travels 60 miles a day, had been dis-
patched 5 days, when a second was sent to overtake
bim ; in order to which, he must go 75 miles a day: In
what time will he overtake the former?

Let x=the number of days the second courier
then x 4 5 =the number the first travels; [travels;
.*. 752 =the number of miles the second travels,
and 60 . (x 4 5) = the number the first travels.
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But by the supposition they both travelled the same
number of miles ;
e 752 =60x 300,
by transposition, 152 =300,
and z =20.

B et anaaas e o 2

25, After A had lost 10 guineas to B, he wanted only
8 guineas in order to have as much money as B; and
together they had 60 guineas. What money had each
at first ? B

Let 2 = the number of guineas A had ;
s+ 60 ~@=the number - - - B had.
Then after playing A had 2 — 10, and B had 70 —r;
¢ Sex—104+8=70—uz,
by transposition, 22 =72,
and x = 36.
.". they had 36 and 24 guineas respectively.

P e e S e

%. A and B began trade with equal stocks. In the first
year A tripled his stock, and had £.27 to spare; B
doubled his stock, and had £.153 to spare. Now the
amount of both their gains was five times the stock of
either. What was that stock ?

Let x =the stock;
then 3@+ 27 = A’s stock at the end of the year,
<. 22427 = his gain,
and 2@+ 153 = B’s stock at ihe end of the year;
s #4153 = B's gain;
S Se=20427 424 158.
by transposition, 2z = 180,
and z = 90.
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27. Two workmen A and B were employed together for 50
days, at 5 shillings per day each. A spent sixpence
a day less than B did, and at the end of the fifty days
he found he had saved twice as much as B, and the ex-
pence of two days over. *What did each spend. per day?

Let 2 =what A spent per day (in pence);
.*« 60—z =what he saved per day,
and 54 —z =what B saved per day.
and .*. 3000 — 50z = 5400 — 100x 2.
- by transposition, 48z = 2400,
. and x=50;
.. A spent 50 pence, and B 56 pence a day.

D e and

-

28, A and B began to trade with equal sums of money. In
the first year A gained 40 pounds and B lost 40 ; but in
the second A lost one-third of what he then had, and B
gained a sum less by 40 pounds than twice the sum that
A had lost; when it appeared that B had twice as much
money as A. What money did each begin with?
'Let # = the number of pounds each had at first.
' then x + 40 = the sum A had after the first year,
and z — 40 = the sum B had,
also #.(z +40)=the sum A had after the ¢* year,
and z — 40+ §(r + 40) —40 = the sum B had ;.
co3 . (r+40) =2 — 40+ 5. (4 40)— 40,
and 5 .(z+40) =x - 80;
<. 22+ 80=38x — 240,
. and by transposition, 320 = ..

D S e e d

29. Divide the number 68 into two such parts, that the dif—
ference between the greater and 84 may equal three
times the difference between the less and 40,
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Let o x=the less,
then 68 — @ = the greater;
. 84— (68 —z)=3.(40—),
or 164+2=120—3z.
by transposition, 4= 104,
i -and @ =26;
and .. the greater =42.

P et et s

80. 4 and B being at play severally cut packs of cards so’
as to take off more than they left. Now it happened
that A cut off twice as many as B left, and. B cut off
seven times as many as A left. How were the cards
cut by each?

Suppose A cut off 22 cards,
then 52 — 21 =the number he left,
and x = the number B left ;
.*« 52 — @ =the number he cut off;
whence 52 — r =364 — 142;
by transposition, 13z =312,
and r=24;
<. A cut off 48, and B:-cut off 28 cards.

e 2l ST T D VR VPP

$1. What number is that' whose one-third part exceeds its
one-fourth part by 16?

Let 12 2 =the number;
. 4r—3r=16,
or ®=16;
and .*. the number =12 x .16= 192.
U
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32. Upon measuring the corn produced by a field, being 48
quarters ; it appeared that it yielded only one-third part
more than was sown. How much was that?

Let 32 = the numberof quarters sown,
then 8z 4 @ =48,
or 4r=48, .
] and #=12;
.. the quantity sown was 36 quarters.

D et et s ad

33. A Farmer sold 96 loads of hay to two persons. To
the first one half, and to the second one-fourth of what

his stack contained. How many loads did that stack
" contain?

’

Let 4= the number of loads,
then 2x =the number the first bought,
and x = the number the second had.
S (Re+a=) 32 =96, -
and xr = 32.
whence, the stack contained 128 loads.

34. A Gentleman bequeathed £.210 to two servants; o
one he left half as much as to the other. What did
he leave to each?

Let 22 = the sum one received ;
.*. x=the sum left to the other.
s (224 x=) Sx =210,
. and r=70;
.*. they had 140 and 70 pounds respectively.

PO L PP s rrrs rrre

85. A prize of £.2320 was divided between two [;er30|15 A
and B, whose shares therein were in proportion of 5 to
12. What was the share of each?
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Let 52=A’s share,
then 122 = B’s share;
. (5o+122=) 172=2329,
and z=1387;
", their shares were 685 and 1644 pounds respectively.

D et

36. A sum of money is to be shared between two persons
4 and B, so that as often as. A receives 9 pounds, B
takes 4. Now it happens that A receives 15 pounds
more than B. What are their respective shares?

Since for every £.9 that A receives, B receives £.4,
Let 9x =the whole sum A receives ;
*. 4z =the whole sum B receives.
. O9x=4r+415;
and by transposition, 52 = 15;
Joo=8;

.. A receives £.27, and B, £.12.

37. A Gentleman gave to 3 persons 98 pounds. The se-
cond received five-eighths of the sum given to the first,
and the third one-fifth of what the second bad. What
did each receive?

Let 82 =the number of pounds the first received?
SJobr= - -~ - - - second - -

and a= - - - - - third - -
. (BxtSx4a2=) 142=08,
" andr=17;

.. they received 56, 35, and 7 pounds, respectively.
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88. A person bought two casks of beer, one of which held
exactly three times as much as the other. From each

of these he drew four gallons, and then found that there
were four times as many gallons remaining in the larger,
as in the other, How many were there in each at

first ?
Let 3z =the number of gallons in the larger;
and .’. = the number in the smaller ;
4. (@—4)=82—4;
by transposition, z =123
<. they held 36 and 12 gallons, respectively.

PSS T TS TSPV VY VP

89. A man at a party at cards betted three shillings to two
upon every deal. After twenty deals he won five shil-
lings. How many deals did he win?

Let x = the number of deals he won;
o’ 20 =z =the number he lost;
.*. 2 = the money won,
and 3. (20 — z) = the money lost;
whence 22 —3.(20 —a)=35;
.*. by transposition, 5z =65,
and #=138.

et el SIS S

40. What two numbers are as 2 to 3; to each of which if
4 be added, the sums will be as'5 to 7?

Let 22 and 82 be the numbers;
So2x44:3x44::5:7,
and (21) 142428 = 150 +20;
by transposition, 8 =z ;
and :*. the numbers are 16 and 24.
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41, A sum of money was divided between two persons A
and B, so that the share of A was to that of B as 5
to 8; and exceeded-five-ninths of the whole sum by 50
pounds. What was the share of each person?

Let 52 = A’s share;
.*+ 82 = B’s share,

and 8x =the whole sum;
5.r=}3' .8z2-50,

or x=%,..r+ 10,
and 92 =8z +90;
.. by transposition, # =90,
and the sums were 450 and 270 pounds.

D e o e e

42. Being sent to market to buy a certain quantity of meat,
I found that if I bought beef, which was then 4 pence
a pound, I should lay out all the money I was entrusted
with ; but if I bought mutton which was then threepence
halfpenny a pound, I should have two. shillings left.
How much meat was sent for?

Let 22 =the number of pounds;

.. 8x=the price of 2zlbs. of beef,
and 7x =the price of 2xlbs. of mutton,
and 8x=7x+24;

Cox=24;
whence 48lbs. were sent for.

>

D

43. A Fish was caught, whose tail weighed Qlbs. ; his head
weighed as much as his tail, and half his body ; and his
body weighed as much as his head and tail. What did
the fish weigh?

Let 2x =the number of lbs. the body weighed;
then 9+ x =the weight of the tail; |
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9+9:I-x=2x;
by transposition, 18=1r;
.*. the fish weighed 36427 49 ="721bs.

—esrve

44. The joint stock of two partners whose particular shares
differed by 40 pounds was to the share of the lesser as
14 to 5. Required the shares.

Suppose 14z =the joint stock ;
.. 5x=the less,
and 9z =the greater;
S 9r=5x440;
by transposition, 4x =40,
and r=10;"

" .. the shares are 90 and 50 pounds, respectively.

Croorrrrrse.

45. A Bankrupt owed to two Creditors 140 pounds; the
difference of the debts was to the greater as 4 to 9.
What were the debts?

Let 4@ =the difference of the debts ;
and .’. 9 @ =the greater,
and 52 =the less;
S Qz450=) 140 =140,
: and 2=10;
.. the debts are 90 and 50 pounds.

D o e e T

46. A Gentleman employed two labourers at different times,
one for 3 shillings, and the other for 5 shillings a day.
Now the number of days added together was 40; and

they each received the same sum. How many days
was each employed?
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Let z = the number of days the second was employed H
‘s 40—z = the number the first was employed 3

~..5z =the sum received by the second,
and 8.(40 — ) = the sum received by the first;

S 5r=8.(40—1);
by transposition, 8z = 120,
. ad =z=15;
. the second was employed 15, and the first 25 days.

D e e

41. Some persons agreed to give sixpence each to a water-
man for carrying them from London to Gravesend ; but
with this condition, that for every other person taken
in by the way, three pence should be abated in their
joint fare. Now the waterman took in three more than
a fourth part of the number of the first passengers, in
consideration of which he took of them but five pence
each. How many persons were there at first ?

Let 42 =the number of passengers at first ;
then @# 4 3 =the number taken in,
and 3z + 9 = the sum deducted from their joint fare ;
So 24— (3z+9)=20x;
by transposition, z=9;
consequently there were 36 passengers.

R N e e S

48, In a mixture of wine and cyder, half of the whole 25
gallons was wine, and one-third of the whole — 5 gallons
was cyder. How many gallons were there of each?

Let 62 = the number of gallons in all ;
. 82+ 25 =the number of gallons of wine,
‘and 2r — 5 =the number of gallons of cyder ;
coBr=38r+25+2xr—-5;
by transposntlon, z=20;
consequently there were 85 gallons of wine, and 35 of cyder.
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49. A4 and B engaged in trade, A with £.240, and B with
£.96. A lost twice as much as B; and upon settling
their accounts it appeared that A had three times as
much remaining as B. How much did each lose?

Let x=what B lost;
*. 96 ~r = what he had remaining ;
then 22 =what A lost,
and 240 — 2z = what he had remaining ;
.. 240—-2r=3.(96—2)
by transposition, =48 ;
. A lost £96, and B lost £.48.

D e T 2 Y S S

50. Four places are situated in the order of the four letters
A, B, C, D. The distance from A to D is 34 miles,
the distance from A to B : distance from Cto D :: 2 : 3,
and one-fourth of the distance from A to B added to
half the distance from C to D is three times the dis-
tance from B to C. What are the respective dis-
tances? A

Let 2x =the distance from A4 to B;

*. 8z =the distance from C to D.

and(+ )21 38.BC;

. Bc=3x,

and (2x+8x+- .w=) _llr._‘%,

~=2, and r=6;

whence AB=12, BC=4, and CD=18.
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51. A Field of wheat and oats which contained 20 acres
was put out’'to & labourer to reap for six guineas, the
wheat at 7 shllhngs an acre, and -the oats at 5 shillings.
‘Now the labourer falling ill, reaped only the wheat.
How much money ought he to receive according to™
the Bargain? :

Let x =the number of acres of wheat;

then 20 — x = the number of acres of oats ;
and 7z =the price of reaping the wheat (in shill’.)

and 100 — 5.z'—the price of reaping the oats;
. T24100— 50=126;
by transposition, 2 = 26,
and r=13;

*. he ought to receive £.4. 1ls.

5 A General having lost a battle found that he had only
half his army < 3600 men left, fit for action ; one eighth
of his men 4600 being wounded, and the rest, which
were one-fifth of the whole army, either slain, taken
prisoners, or missing. Of how many men did his army
consist ? :

Let # =the number required ;
g+3600= the number fit for service ;

g—+ 600 = the number wounded,

and §=the number missing ;
. x X x
KR x—-g-+8600+§+600+3:

.. 3z z.
by transposition, 3 5:4200,_

and (152 =82 =) 7z =168000,
" and r=24000.
X )
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53. Three men, A, B, and C entered into partnership; 4
paid in as much as B, and one-third of C; B paid in
as much as C, and onme-third of A; and C paid in
£.10, and one-third of 4. What did each man con-
tribute to the stock? i

Let 32 =the sum A contributed;
S 10Fr= - - C - - - .
and10+2.r= --B - - -

10
" 3z=1042z + ;", N

: .. 2z
by transposition, r =10+ 3

and 2xr=40;
‘ x=20. ‘
and the sums contributed were £.60, £.50, and £.50, by

4, B, C, respectively.

D ettt

54, It is reqmred to divide the number 91 into, two such
parts that the greater being divided by their difference,
the quotient may be 7.

Let @ =the greater;
. 91 —r =the less,

. X
andm =7,

, Soax=14r—637;
by transposition, 637 =13z ;
d..49=x;
*. the parts are 49 and 42.

55. From each of 16 coins an artist filed the worth of half
a crown, and then offered them in payment for their
original value: but being detected, the "pieces were
found to be really worth no more than 8 guineas. What
was their original value ?
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Let x = the number of sixpences each was worth ;
.. 2—5=the number each was worth after filing ;

. 16.(x — 5)=336.
by transposition, 16z =416,
and =26 = 13 shillings.

56. A and B made a joint stock of £.833, which, after a
successful speculation, produced a clear gain of £.153.
of this B had £.45 more than A. What did each -
person contribute to the stock ?

Let z=the sum brought in by B H
‘then 833:@:: 153 : B’s gam=g-—;;

oA’ gain =2—§— 45,
and g-J-r+-Sl —-45=153;
49 49
.. 18x
by transposition, 0 =108;
49 x 198
18
whence, B brought in £.539, and 4 £.294.

=49 x 11 =539,

57. Sold a quantity of tobacco for 19 shillings, part at 1
shilling a pound, and the rest at 15 pence. Now the
first part was to the latter :: 3 : 3. How much was
sold of each?

Since 4 : $::9:8,
Let 9x =the number of lbs. of the former,
."« 82 =the number of lbs. of the latter;
‘. 9@ =the number of shillings the first sold for,

and 8x x $ =102 =the number of shillings the second
sold for. -
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% (10x+9x=) 19x=19,.
. and r=13
thete were les. at 1 sh:llmg, and 8lbs. at 15 pence.

58. A Gentleman gave in charity £.46; a part thereof in
equal portions to 5 poor men, and the rest in_equal
- portions to 7 poor women. Now a man and a woman
bad between them £.8. What was given to the men,
and what to the women ? '
Let 52 =the number of pounds the men received;
.. 46— 51 = the number the women received ;
.*. =the sum one man received,
and 8 — r = the sum one woman received ;
oo 56~ T7r=46—=513
by transposition, 21 =10,
and r=35;
.*. the men received £.25, and the women £.21,

59. Suppose that for every 10 sheep a farmer kept he should
plough an acre of land, and be allowed one acre of

pasture for every 4 sheep. How many sheep may that
person keep who farms 700 acres ?

Let x =the number of sheep required ;

then'10.: z :: 1 : the number of acres plougbed=i%,
and'4:z: 1 : the number of acres of pasture =§;

T4 2= 900,

and (2x+51—) 7r=20 X 700;
S0 2 =20.% 100 = 2000.
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60. A person being asked the hour, answered that it was
between five and six; and the hour and minute-hands
were. together. What was the time?

Let x =the time past 5';
then since the minute-hand goes 12 times round, whilst the
hour-hand goes once, we have this proportion,
12 2 1 2 542 ¢ a,
and (Alg. 180.) 11 : 1 2 5 : x;
’ o so1lz=5,
and 2= =27" . 164"

B e e

61. Divide the number 49 into two such parts that the
greater increased by 6 may be to the less diminished by
11 as 9 to 2.

Let 2 =the greater;
. 49 — x =the less,

and 24-6 : 88—z :: 9 : 2;

O (Alg._]77. 179.) 246 : 44 :: 9 : 11,
and (4lg. 186.) 46 : 4 2 9 : 1;
“ . 2+ 6=36, ]
and r =380;
.*. the parts are 30 and 19.

P et et

62. A, B, and C make a joint stock; A puts in £.60 less
than B, and £.68 more than C; and the sum of the
shares of A and B is to the sum of the shares of B and
Cas 5to4. What did each put in?

Let # =what A put in;
. ¥4 60 =what B put in,
and # — 68 =what C put in;
then 22#+60 : 22—8 :: 5 : 4,
and (Alg. 184.) # 4+30 : @—4 :: 5 : 4;
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<. (Alg. 180) 84 : z—4 = 1: 4;
o 186=x—4,
and x=140;
. they put in, £.140, £.200, and £.72, respectively.

P T S et

63. It is required to divide the number 34 into two such
parts, that the difference between the greater and 18,
shall be to the difference between 18 and the less
w28

~ Let x =the greater;
.*. 34 — 1 = the less,
and x—18 : *r—16 :: 2 : 3;
< (Alg.177.180) z—18 : 2 2 2 : 13
J.x—18=4, '
- and x=22;
.. the parts are 22 and 12.

P e T g

64. A Bookseller sells two books, one containing 100 sheets
for 10 shillings, the other containing 50 sheets, for 6
shillings, each being bound at the same price. = What
was that price?

Let @ =the price;
then 10—z : 6—2 = 100 : 50 :: € : 1;
. (Alg. 180) 4 : 6—2 =1 :1;
ced=6—21;
by transposition, =2,

R ee ataaadl Y S S r Y V]

65. A man wished to enclose a piece of ground with pali-
sadoes, and found that if he set them a foot asunder, he
should have too few by 150; but if he set them a yard
asunder, he should haye too many by 70. How many
had he? '
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Let x=the number;
then z - 76 :x4150 = 1 : 8,
and (4/g. 181.) x—70 : 220 1 : %
orx—70: 110 = 1 : 13
c.z—70=110,
and. &= 180.

S rovorsrns.

66. A Footman, who contracted for £.8 a year, and a livery

suit, was turned away at the end of 7 months, and re-
ceived only £.2. 8s. 4d. and his livery.

What was its
value ?

Let x=its value, in pounds;

then 12 : 7 = (8+z‘ : l—63+x::) 484-6x: 134+ 6x;

<. (4lg. 180.) 5 : 7 :: 85 : 1346w,
and 1:7 = 7:1346x;
<. 184+ 6r=49;
by transposition, 6 = 36,
and z= 6.

B T Y e e

67. What number is that to which if 1, 5, and 13, be se-
verally added, the first sum shall be to the second, as
the second to the third? '

Let x =the number required;
then x+1 : x+5 :: 245 : 2418
o (4lg. 181) 241 : 4 o ox45 : 8,
and alt®, z4+1 : 245 2 4 : 8 1:2;
Soxdl 4101,
r+1=4,
and x=3.
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68. A Landlord let his farm for £.10 a year in money and
a corn-rent. When. corn sold at 10s. a bushel, he re-
ceived at the rate of 10 shillings an acre for his land; but
‘when it sold at 13s. 6d. a bushel, 13 shillings an acre.
Of how many bushels did the corn-rent consist ?

Let z = the number of bushels ;
then 101+200— the annual income (in shlllmgs).
and .*. 420 = the number of acres ;
272 + 400
26
, 27r+400
26
~ and 27z +400=26x+520;
by transposition, 2 = 120.

-also in the second case = the number of acres ;

=i+ 20,

D et e et

'69. When the pr@e of a bushel of barley wanted but 3d. to
_be to the price of a bushel of oats as 8 to 5, nine
‘bushels of oats were received as an equivalent for_four
-bushels of barley, and 7s. 6d. in money. What was
the price of a bushel of each?

Let 5x=the price of a bushel of oats;
.. 8% — 3=the price of a bushel of barley;
453=32r—12+90; '
" by transposition, 18z =78,
: and r=6;
.. the price of a bushel of oats = 30d.
and the price of a bushel of barley = 45d.

P VPP S et et ot

70. "A Countryman had two flocks of sheep, the smaller
consisting entirely of ewes, each of which brought him
2 lambs, On counting them he found that the number
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of lambs was equal to the difference between the two
flocks. If all his sheep had been ewes, and brought
forth 8 lambs apiece, his stock would have been 432.
Required the number in each flock.
Let #=the number in the less;
. 22 =the number of lambs this flock produced =
the difference of the flocks,
and 8 =the number in the larger flock;
S dx+3 X 4x=4 X 40=432,
and £ =27
. 27 and 81, are the numbers required.

B e e et

1. A Market-woman bought a certain number of eggs at
two a penny, and as many at three a penny, and sold
them out at the rate of five for two-pence ; after which
she found that instead of making her money again as
slie expected, she lost four-pence by them. How

" many eggs of each sort had she?

Let z =the number required ;

then 2 » z :: 1 : the price of z eggs at @ a pénny =Z 5

in the same way, g = the price of r eggs at 3 a penny,

. . 4z
and 5: 2r :: 2 : the price at which she sold all, =

L4, 11

. '5—+4'-—‘é + § 3

and 24r +120=(15xr+10r=) 252
by transposition, x = 120.

72 A man and his wife did usually drink out a vessel of
beer in 12 days: but when the man was out, the vessel
lasted the woman 30 days. In how many days would
the man alone drink it out?

Y
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_ Let # = the number of days required ;
then z : 12 = 1 : the part draok by the man in
12
v 12 days»=; s

“and 30 : 12 : 1 : the part dragk by the womau in

and 60+22=57;
by transposition, 60 =3a,
and 20 =y,

73. A cistern into which water was let by 8 cocks A and
B, will be filled by them both running together in 12 °
hours, and by the cock 4 alone in 20 hours. In what
time will it be filled by the cock B alone?

Let x = the number of hours;
then r : 12 :: 1 : the quantity supplied by B

in 12 hours='-l-2-.
T
In the same way, the quantity supplied by 4
. 3
in 12 hours—g,
e "w_ + 5 =1,
and 60 + 3x=5x;

by transposition, 60 =2,
and 30 =a.
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74, The hold of a ship contained 442 gallons of water.
This was emptied out by two buckets, the greater of
which, holding twice as much as the other, was emptied
twice in three minutes, but the less three times in two
minutes; and the whole time of emptying was 12
minutes. Required ‘the size of each.

Let # = the number of gallons the less held ;
~. 2z =the number the greater held ;
ad 4r = the quan’. thrown out by the greater in 8 minutes;
Yo(8:12 ) 1 : 4 :: 42 : the quantity thrown out in
12 minutes = 16x.
In the same manner the quantity thrown out by the less in
12 minutes = 18x;
C (1824 160 =) 84 = 442,
and x = 13; .
. the less held 18, and the greater 26 gallons.

5. A hare, 50 of her leaps before a greyhound, takes 4
leaps to the greyhound’s three; but two of the grey-
hound’s leaps are as much as three of the hare’s. How
many leaps must the greyhound take to catch the hare?

Let 82 = the number of leaps the greyhound must take;
% 42 = the number the hare takes in the same time ;
*+ 4z + 50 = the whole number she takes,
and 2: 3 :: 32 : 42 +50;
Se 9x = 8x 41005
by transposition, 2 = 100, _
and the greyhound must take 300 leaps.

76. I 10 apples cost a penny, and 25 pears cost two-pence,
and I buy 100 apples and pears for nine-pence half-
penny, how many of each shall I have ?
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Let r = the number of apples;
.*. 100— x = the number of pears;

and 10 : 2 :: ] : the price of x apples=i%.

+ In the same manner the price of the pears=2~0—02—-5-—2—'{;
. x  200-2zx 19
107 es e’
and 5r+400 —4x=475;
) by transposition, x =175 ;
»*. the number of apples is 75, and pears 25,

- \

57. A person has two sorts of wine, one worth 20 pence
a quart, and the other 12 pence; from which he would
mix a quart to be worth 14 pence. How much of each

must he take?
Let -x = the quantity of the first, the whole quart
. being represented by unity ;
. 1 — x=the quantity of the second ;
also 20x =the value of the first,
and 12 — 12z = the value of the second ;
S 202 412—12r =145
and by transpositibn, 8r=2;
' XN ES T .
. he must take & of the first, and § of the second.

-

78. A person engaged to reap a field of 35 acres, consisting
partly of wheat, and partly of rye. For every acre of
rye he received 5 shillings; and what he received for
an acre of wheat augmented by one shilling, is to what
he received for an acre of rye as 7 to 3.  For his whole
labour he received £.13. Required the number of acres
of each sort. '

~
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Let 2 =the number of acres of wheat;
. 35— = the number of acres of rye;
and 175 — 5z =the price of reaping them.
Now 8 : 7 :: 5 : 1+ the price of reaping an acre of

385
wheat = 37
. . ' 32
.*. the price of reaping an acre of wheat= 3
. . 32
and the price of reaping all the wheat=Tw H

- 82x
o —3—+ 175 — 52 = 260,

and 32z 4525 - 15r=1780;
by transposition, 17z =255,
o and r=15; s
,'. there were 15 acres of wheat, and 20 of rye.

7. Two pieces of cloth of equal goodness, but of different
lengths, were bought, the one for £.5, the other for
£.6. 10s. Now if the lengths of both pieces were in-
creased by 10, the numbers resulting would be in the
proportion of 5 to 6. FHow long was each piece, and
how much did they cost a yard?

Let @ =the number of 10 shillings that each yard cost,

1
lhen-?o =the length of the least,
13 '
and - = the length of the Iongest;

10 18 .
also —+10: —+410 :: 5 : 63
@ x
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". (Alg. 181.) 10.(5 +1) : f 551,
_ and (4lg. 186.)2.(-!-1-1) :-3:: 1:1;
‘ a1 _3 |
T =z

and 2r+42=3;
by transposition, 22=1,

1
, and 2= 2’
.". the price is 5s. and the lengths are 20 and 26 yards.

P e e e ]

80. A General, whose horse was 4 of his foot, after a de-
feat found that before the battle 117 — 120 of his foot,
and 15 + 120 of his horse had deserted ; 4 of his whole
army was in garrison; and § remained, the rest being
either taken prisoners or slain. Now 800 +-the number
slain = the foot he had at first. Of how many did

his whole army consist ?
Let x = the number of horse;
*. 8z =the number of foot,
and 4 =the whole army ;

- 3x o .
also —-5 — 300 = the number slain ;

3r. 8
.. ;— 1204+ = +wo+x+-f +--f-soo-_-.4a,

and Sx+@+48x — 3600=481';
by transposition, 4 = 3600,
and £=900;
.*. the whole army consisted of 3600 men; viz. 900 horse,
aud 2700 foot.
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8. Two persons A and B have both the same annual in-
come. A lays by 1th of his; but B by spending £.80
per annum more than A, at the end of 4 years finds
himself £.220 in debt. What did each receive and
expend annually? :

Let 5 = their annual income;
' 4x = A’s annual expenditure,
and 4r <80 = B’s annual expenditure ;
‘ S (42460 —50=) 80 —x = the debt B annually
incurs ; o
s 820 - 44 =2205
by transposition, 4z = 100,
and x=25;
.". their annual income is £.125;
A’s annual expenditure is £.100, and B’s £.180.

o

> rorre

82. A person at play won twice as much as he began with,
and then lost 16 shillings. After this he lost four-fifths
of what remained, and then won as much as be began
with, and counting his money, found he had 80 shillings.
What sum did he begin with ?

Let x =the number of shillings he began with ;
then 8 =the sum he had, after winning 2,

and 3x - 16 =the sum remaining after the next loss.
3xr-—16

. 4 .. . .
Now since he lost 5 of this, =the sum remaining ;

$r— ]6+x= 80,
5 .
~ and 3r—16+52=400;
by transposition, 82 =416,
' and r = 52.
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83. Having lost one-third of my money at play, I won 3
times as much I had left, half as much money as I began
with, and £.50; and then found I had as much above
£.100, as the sum I began with was below £ 100. * What
sum did I begin with ?

Let 6z =the number of pounds required ;

then 4r =the sum remaining after 4 was lost,

and 12z 4 8@ + 50 = the sum afterwards won ;

. (122432450 + 4 =) 192 4 50 =the whole sum
he had,
and 1924 50—100= 100 — 6x;
by transposition, 25r = 150,
and 2=6;

.. he began with 36 pounds.

84. A and B began to pay their debts. A’s money was at
first two-third's of B’s; but after A had paid £.1 less
than two-thirds of his money, and B £.1 more than
seven-eighths of his, it was found that B had only half as
much as 4 had left. What sum had each at first?

Let 2x and Sx—-the sums A and B had respectlvely, ’
then after payment, A had =

remaining ;

and B bhad _x -1

x S8x
.-- l=—— =2
+ 4

*“8r +12=9r—24;
by transposition, 36=uz;
.. A had £.72, and B had £.108.
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85, It is required to divide the number 36 into three such
parts, that one-half of the first, one-third of the second,
and one-fourth of the third may be equal to each other. -

" Let 2 = the first part ;
—é part of the second, and 3 =the second;
also z=% part of the third, and .’. 4 =the third ;
" (2x+31'+4x-)9.r 36,
' and z = 4;
*. the parts are 8, 12, and 16.

P S s

86. ‘Divide the number 116 into four such parts, that if the
first be increased by 5, the second diminished by 4, the
third multiplied by 8, and the fourth divided by 2, the
result in each case shall be the same.

Let 2 =the third 5 '
.*« 8@ = half the fourth,
and 6x = the fourth ;
- whence 8z + 4 =the second,
and 3z — 5 = the first;
». 82—543r+4+a+62=116;
by transposition, 13z =117,
. and r=9;
.*. the parts are 22, 31, 9, and 54.

B et 2 T T VY

87. A Gentleman had some of his horses at grass at 3 shil-
lings each a week, and the rest at livery stables at 10
shillings each a week.. The horses in the stables cost
him twice as much a week as the horses at grass. But
he finds that if he had sent 3 horses to grass out of the .
stables, the expence of the stables would have been only
6 shillings a week more than the grass. - How many
horses had he?

Z.
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Let @ = the number of horses at grass ;
.*. 8xr=the weekly expence of these,
and 6r= - - - =~ - of horses in stables;

6z .
.*s — == their number;’
10

also 62 —30=the expence of the stables after 3 horses
.were sent out to grass,

and Sr49=the expence of the horses at grass, when
8 more were added ;
;. 62—80 (=32+9+6)=3r+15;
by transposition, 3r=45;
and z=15;
_ ' there were 15 at grass, and 9 in the stables,

L e e T TN S

88. A Silversmith received in payment for a certain weight
of wrought plate, the price of which was £.10, the same
weight of unwrought plate, and £.3. 15s. besides. At
another time he exchanged 120z. of wrought plate of
the same workmanship as before for 80z, of unwrought
(for which he allowed the same price as before), and
£.2. 16s. in money. What was the price of wrought

- plate per ounce, and the weight of the first sold ?

Let x =the number of ounces ;

200 .
. T:the price of an oz. wrought,

125 .
and - =the price of an oz. unwrought ;

. 2400 _ 1000
X - x

+56;

1
by transposition, _;x_4-00 =56,
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" and gé—1
x

Soxr=25;

‘whence there were 25 ounces; and the price was 8 shillihgs
per oz.

-os o rrrre

89 In changing a bill of £’.85 into gumeas and shillings
(the number of shillings being 4 number of guineas) on
examination they all proved adulterated below the stand-
ard value, to the amount in the whole of £.8. 5s. To
make up the deficiency, nine more such guineas were
paid; and four such shillings and three good omes re-
turned. Required the number and average value of the
guineas and shillings paid at first,

£.85=85s. x 20 =the N°. of shillings + 4 x 21 x N° of shil*.
=85 x the number ;
*. the number of shiﬂings =20,
and- the number of guineas =80;
Let 2 =the value of an adulterated guinea ;
W% (1700 — 165 =) 1535 =80x + 20 X value of an
adulterated shilling,
ad ,’, the value of an adulterated shilling= ———1535 — 80z =
307 — 16«
P 5
. 165=92 —3—307 + 162 =252 —310;
by transposition, 475 =25z,
and 19=ux;
" the value of an adulterated guinea=19s. and the value
‘ 307 - 16
4

of an adulterated shilling = =2=0d -
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90. Before noon, a clock which is too fast, and points to
afternoon’ time is put back five hours and forty minutes ;
and it is observed that ‘the time before shewn is to the
true time as 29 to 105. Requlred the true txme.

Let z=the time the clock pomted tos
thenx : v4+64 :: : 1053

' i
(4lg. 181) z : —;?_:: 29 : 76,

1
de : =
ol 3

. e .,
wh,encex—ﬁ-.-g 25;

if .. this be added to 6" 20, the true time is 8" 45/, or 15’
before 9.

B oo Tt SV PR

91. The crew of a ship consisted of her complement of
sailors and ‘4 number of soldiers. Now. there were 22
seamen to every 3 guns and 10 over. Also the whole
number of hands, was 5 times the number of soldiers
and guns together. But after an. engagement, in which
the slain were one-fourth of the survivors, there wanted
5, to be 13 men to every 2 guns. . Required the num-
ber of guns, soldiers, and sailors. .

£
’,

Let 32 =the number of guns ;
then 222 + 10 = the number of seamen,

and since, seamen -+ soldiers = 5 . soldiers 4 153

.. the number of soldiers = -4-_-(221‘+ 10—-152)= (£ 1' 10
) and the complement = (L : 10 + 22a +10= Qéx: 50‘

and’ the_aurvivbrs wérei» (9—5-—'24-'-'-—5-(-)) =192+410;
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- 3
.~.-§.13—5=19x+19;

. x
by transposition, 2=15

and x=30;

.*. the number of guns =90 ; .

the number of seamen =30 x 22 4 10 =670,
7X30410 _

55.
4

and the number of soldiers =

B e Sl S Y e ad

92. A Shepherd, in time of war, was plundered by a party
of soldiers, who took # of his flock, and  of a sheep,
another party took from him § of what he had left, and
4 of a sheep ; then a third party took 3 of what now re-
mained; and § of a sheep. After which he had but
25 sheep left. How many had he at first?

Let 2 =the number he had at first ?

then a-i— ! = the number the first party took away,
Sz — | .. .
and ., 2 = the number remaining.

Now the second party took away % of these+} of a sheep ; V
o', there remained

Sz — 1 8z—1. ., 81—8 z-—1
%( -4 )—i_ 5 3= 6 2

then the third party took away half of these + 1 of a sheep ;

.o =1 z—38
.. there remained 5 1= Yt

X —

whence 3 =25,

and x—3=100;
by transposition, ¥ = 103.
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93. A man being at play lost } of his money, and then won
3 shillings; after which he lost § of what he then bad,
and won two shillings; lastly he lost 4 of what he then
bad; this done he had but 12 shillings left. What had
he at first?

Let 42 = the number of shillings required ;
then after the first loss he had 3, and afterwards 324-3;

* after the second loss he had g.(3w+3)=2:c+2, and

afterwardé 2w+ 4.

. . - ’ 4
Having lost 3 of this, he had $.(2v+4)= 1217-]-2 )
4
and .. 12z 424 _ 12,

7
and 122 +24=17 x 12;
by transposition, 12x=15 x 12,
] and x=35;
.*« he had at first 20 shillings.

PR e S T P

94. A Trader maintained himself for 3 years at the expence
of £.50 a year; and in each of those years, augmented
that part of his stock which was not so expended by
4 thereof. At the end of the third year his original
stock was doubled. What was that stock ?

Let @ = the number of pounds required ;

then- # —50 =the sum not expended; and with this he
traded ; :
x—50

3 = his gain the first year,

and 3.(x—50)=the sum he had at the end of the first

year;
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- - 350
L2012

3

the second year ;

=the sum he traded with

:.:1,.41'—350 = 16z — 1400 =the sum he had at the
3 8 9 .
end of the second year;
and 161'—__1___400_5O=16_.r—-%€59 =the sum he traded
with the third year;
g ‘.161—‘;1—859 =the sum he had at the end of the
third yeavr;
hen 4_ M—Qz
whence 2. 9 =2,

and 322 — 8700 =271 ;
by transposition, 5 = 38700,
and r = 740.

L2 LT IS ST e

95. A Merchant buys a cask of brandy for £.48, and sells
a quantity exceeding three-fourths of the whole by 2
gallons at a profit of £.25 per cent, He afterwards
sells the remainder at such a price as to clear £.60 per
cent. by the whole transaction; and, had he sold the
whole quantity at the latter price, he would have gained
£.175 per cent. Required the number . of gallons con-
tained in the cask. ' '

Let 4z =the number of gallons ;
1 ‘ . .
then ?2=the original price per gallon (in pounds,)

12

oo 1
and 100 : 125 :: — the first price of sale=‘—r§,

~

. 12 . : 33 -
and 100 : 275 :: ol the latter price of sale=-;-;
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L\ 15 83 . 36 .
. (3r42). —+ (r—2).~~ — 48 =whole gain=80——;
x x z
hence 100 : 60 :: 48 : 3 -—3‘;6-,
or 5 : 8 = 8 : 5—9;
¥

30
S U=25 - —;
. x

.. 30
by transposition, = 1,

and o e w=80,
and the number required =4 = 120 gallons

D o e e e e e et e
-

96. Water flows uniformly into a cistern; capable of con-

taining 720 gallons, through a pipe; and at the same
time is discharged by a pump, worked by three men,
who take four strokes in-a minute; but this not being
sufficient, . the cistern becomes full in 6 hours; they,
therefore now put in another pump, of such power that
the quantity discharged at one stroke by this pump is
_to the quantity discharged at one stroke by the former
:: 2 : 8; but being obliged to detach one of their
number to work the pump, the former pump makes
only 10 strokes in 3 minutes, and the latter 5 strokes in
2 minutes; by which means the cistern is emptied in
12 hours. How much water was dlscharged by each
pump at ote stroke? and how.much flowed ' m through
the pipe in one minute?

Let So =the number of gallons discharged by the first
pump at one stroke;:
.". 2@ =the number discharged by the second,

and 127 = - the quantity discharged by the first in one
minute, when 3 men worked; - -
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& 6 x 60 x 12 # = the quantity discharged in six hours;
56 x 60 x 1224 720=720.(6x 4 1)=the quantity in-
troduced through the pipe in that time.
Now when the additional pump is worked,
10@ = quantity discharged by the first in one minute
and 5r=the quantity discharged by the second in one
minute ;
. 152 x 12 x 60=the whole quantity discharged in 12
hours ;
L 15rx720=720x 2.(62x+ 1)+ 720
or 15=12x+43;
by transposition, 3r =3,
. ' and =1;
< the first discharged 3 gallons, and the second 2, at one
stroke; and the quantity introduced by the pipe in one

720 % (62 + 1)
6 x 60

R P e

minute = =¢Q x 7= 14 gallons.

97. A poor man with a wife and seven children, found
during a scarcity that he could only earn sufficient to
procure  of a white loaf of bread per day for each of his
family, himself included. He therefore applied to the
parish officers for assistance, by whom being allowed

' a daily sum =% his earnings, and mixed bread being
made by order of Parliament, which was cheaper than
white in the proportion of 4 to 5, he was now enabled
to procure § of a mixed loaf per day for each of the
family (himself still included) and had 1s. 7Zd. over.
Required the sum allowed him by the parish.

Let x =the price of a white loaf (in pence ;)

x
.. 9T:what he earned,

and 9?x=what the parish allowed him;

Aa
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. also 4?1‘ = the price of a mixed loaf ;

12x 39 _ 9z 9z _\ 21z

Sre-Gres) o
"and 96z + 780 =1852;

by transposition, 780 =389,

and 20—1',

whence it appears that he earned 45 pence, and had 22-,«1

allowed him by the parish.
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Secr. VII.

Ezxamples of the Solution of Problems producing Simple

2.

Equations involving two urknown Quantities.

. ArtEr A had won four shillings of B, he had only half

as many shillings as B had left. But had B won six
shillings of 4, then he would have had three times as
many as A would have had left. How many had each?
Let @ =the number of shillings A had,
and y = the number B had; )
then y —4=2x+8,
and y+6=3zr— 18;
.*. by subtraction, 10= =z —26,
- aud by transposition, 86 =ux,
and y—4=80; .. y=84; .". A had 36, and B 84.

Pl S S T T S Y PNV Y

A person bought a quantity of brandy and rum for
£.19. 4s. and gave for the brandy 9 shillings, and rum
6 shillings per bottle. He found however that he could
have bought as many bottles of rum as he now had of
brandy, and as many of brandy as he now had of rum for
£.1. 18s. less. How much was bought? '
Let x = the number of bottles of brandy,
and y = the number of bottles of rum;
then 9z + 6y =384,
and 624+ 9y=3851;

.. by addition, 152+ 15y =735,
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and v+ y= 49.
But since 3r+ 2y =128,
and 2242y = 98;

.". by subtraction, #=" 30,
and y=49—z= 19;
.*« he bought 30 bottles of brandy, and 19 of rum.

el S P R L ]

3. What fraction is that, to the numerator of which if 4 be
added, the value is one-half, but if 7 be added to the
denominator, its value is one-fifth ¢

Let * = the fraction required ;
Y

then x4

=%, and . 224 8=y;
also S - and .°. Sr= +.7'
. y+7"§’ .. =Yy 3

by subtraction, 3z —8=7;
by transposition, 3z=15;
and r=35;
Soy=2x+8=18,

. . b
and the fraction is — .
18

4. Find two numbers, the greatér of which shall be to the
less as their sum to 42, and as their difference to 6.
Let x and y =the numbers;
then, # : y =2ty : 42,
andr:y:r—y:6.
But ratios which are equal to the same ratio are equal to
each other;
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Sorty 42 na—y 6

alt“.-.z’-{-y tr—y (42 : 6 27y
<. (Alg. 182) 22 : 2y : 8 : 6,
i 4:8

and z : ¥y

4y
-‘n &= =

3’
y .
2

and 4 : 3 = 6;

S y=24,

4
and v= ?y =382;

.’. the numbers are 32 and 24.

D e nasas o S

)

189

5, What two numbers are those, whose difference, sum, and
product, are as the numbers 2, 3, and 5, respectively?

Let x and y = the numbers;

then r—y : o+y = 2 : 33
) CSo8r o 2y S5 1,
or@: y 5:1;
also z+y : ay '::3 : 5
or 6y : xy 3:5;
2 : =z :1:95,

and ., x=10,

and y=§=2;

.*. the numbers are 10 and 2.

B et ate s o

6. A and B playing at bowls, says 4 to B, If you will give
me a guinea, I will bét you half a crown to eighteen
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pence on each game, and will play 36 games together.
B won his guinea back again, and £.1. 17s. besides.
How many games did each win?
Let z=the number of games 4 won,
and y = the number B won
s ¥y +2=36,
and 3y +3x=108;
but 5y —32=116;

.. by addition, 8y =224,
and y =28;
Jo r=36—y=8;
. A won 8, and B 28 games.

Crorrererrsse srrrres

7. A person exchanged 12 bushels of wheat for 8 bushels
: of barley, and £.2. 16s.; offering at the same time to
~ sell a certain quantity of wheat for an equal quantity of”
barley, and £.3. 15s. in money, or for £.10 in money-
Required the prices of the wheat and barley per bushel.

Let @ =the price of wheat per bushel, in shillings,
and y =the price of barley ;

then 22—9 = the number of -bushels in the. second offer ;
*. 12z =8y + 56,
and 2—;-.9 xXy=125;

.. 8y=57,
and .". 122=5x+456;
by transposition, 7z = 56,
and r=8;
Soy=5;
.. the prices .of wheat and barley per. bushel were 8 and
+ " .. 5 shillings, respectively.
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8. A Vintner sold at one time 20 dozen of port wine, and
30 of sherry, and for the whole received £.120; and.at
another time sold 30 dozen of port, and 25 of sherry at
the same prices as before, and for the whole received
£.140. What was the price of a dozen of each sort of
wine ?

Let 2 = the price of a dozen of port,
candy= --=--=----- of sherry;
.. 20w 430y =120, or 2243y =12,
and 30z 425y =140, or 62 + 5y =28.
Multiplying the first equation by 3,
6249y =36,
but 6z +5y =28;
. by subtraction, 4y =8,
' and y=2;
- whence 2r=12—8y=12—~6=6,
and 2=3;

*. the prices of port and sherry per dozen were £.3. and
£.¢, respectively.

Prrrr st rr s rrs PP

9. A and B severally cut packs of cards, so as to cut off
less than they left. Now the number of cards left by A
‘added to the number cut off by B make 50; also the
number of cards left by both exceed the number cut off,
by 64. How many did each cut off?

Let 2 =the number cut off by A ;
o' 52 — x = the number left by him.
Let y =the number cut off by B;
o'« 52—y =the number left by him;
*. v+y=the whole number .cut off, -
and 104 — (z 4 y) =the whole number left,



192 Examples of the Solution of Problems

whence 104 —2.(r+y)=64;
by transposition, 2. (r-+y)=40,
‘ and z 4+ y=20.
Now '52—;x+y=50;
*. by transposition, r—y =29,
but r+y=20;

. by addition, er =22,
and =113
by subtractlon, 2y =18,
and y=9;
‘. A cut off 11, and B 9.

vt rrrrrrrr st s roevis

10. A countryman, being employed by a poulterer to drive
a flock of geese and turkeys to London, in order to dis-
tinguish his own from any-he might meet on the road,
pulled 3 feathers out of the tail of each turkey, and one
out of the tail of each goose, and upon counting them,
found that the number of turkeys’ feathers exceeded twice
those of the geese by 15. Having bought ten geese and
'sold 15 turkeys by the way, he was surprised to find,
as he drove them into the poulterer’s yard, that the
number of geese exceeded the number of turkeys in the
proportion of 7 to 3. Required the number of each at
first.

Let x =the number of turkeys;
*. 8z =the number of feathers from their tails;
let 3/ =the number of geese; and .'. of the feathers, '
and 3r—-2y=15.
Also y+10 : =15 2 7 : 3;
.. 8y+30=7r-105;
by transposition, 7r — 3y =133,
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and 14z — 6y =270;
but from the first equation, 9r — 6y =45;

."+ by subtraction, 5z = 225,
and 2 =45;
S eYy=82r—15§=135—-15=120,
and y=60;
.*.-there were 45 turkeys, and 60 geese.

PSSt T Lo L e Sy

11. A Farmer with 28 bushels of barley at-2s. 4d. a bushel,
would mix rye at 3 shillings per bushel, and wheat at
4. shillings per bushel, so that the whole mixture may
consist of 100 bushels, and be worth 3s. 4d. per bushel.
How many bushels of rye, and how many of wheat,

. must he mix with the barley ?

Let z = the number of bushels of rye,
and y = the number of wheat;
then the value of the barley = 196 (four-pences),
of the wheat =12y,
of thé rye - =9x;
196 +9xr 412y = 1000;
by transposition, 9x + 12y = 804,
~ and Sz+ 4y=268.
Now z +y +28=100,
and by transposition, r+y = 72;
' ) < 8z +3y=2Ilb,
but 8x 44y =268;

.". by subtraction, y =52,
and x =72 —y=20.
Hence he must mix 20 bushels of rye, and 52 of wheat.
Bs
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12. A and B speculate with different sums ; A gains ®. 150,
B loses £.50, and now A’s stock is to B's as 3 to 2.
But had 4 lost £.50, and B gained £.100, then A’
stock would have been to Bs as 5 to 9 What was
the stock of each?

Let 2= A s stock,
and y = B's’
then £ 4150 : y—50 :: 3 : 2; .
" 224 300=3y — 150, '
and by transposition, Sy~—22r=450; _
also x—50 : y4+100 = 5 : 9;
292 —450=5y+500;
, by. transposmon, 9w — 5y =950 ; )
multlplymg this equation by 38, and that found above by 5,
' 27z~ 15y =2850,
and 153/ 100 =2250 ;

1

.. by addition, 17x=5100,
. and ®=300; .
. 3y = 2x 4450 = 1050,
and y =350; . '
». A’s was £.300, and B’s £.35Q.

P e e te

13. A Merchant having mixed a certain number of gallons
of brandy and water, found that if he had mixed 6 gal-
lons more of each, he would have put into the mixture
7 gallons of brandy for every 6 of water ; but if he had
mixed 6 less of each, he would have put in 6 gallons of
brandy for every 5 of water. How many of each did
he mix ? '

Let @ = the number of gallons of brandy,
. -and y =ithe number of gallons of water;
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then z4+6 : y+6 2 7 : 6;
o (Alg.181)z+6 : @—y 7 : 1,
butz—6 : y—6 :: 6 : 5, ‘
and . 2—y : 2—6 = 1
and since z + 6 : ¥—-y =7 :1;
7

. ew equali, 46 : —06 ::
) and 22 : 12 1 13 : 1,
orx : 6 18 :1;
_ c.e=178;
whence 84 : y+6 : 7 : 6, .
orte : y+6 :: 1: 6;
S y+6=17¢,
and y=66;
he mlxed 78 gallons of brandy with 66 of water.

14, A person had' a bag of money worth £.93; but'a ser-
vant having robbed him -of one-sixth of his moidores, and
- three-fifths of his guineas, left him only £.54. I5s. How
many moidores and guineas had he at first?

Let x =the sumber of guineas,
and y = the number of moidores ;

a5y 14
then —7 + —= =365,

and ", 225y+84a;'= 10950;
also 724 9y =620;

.. 108y + 841 =17440;

but since 225y +84r=1095;

S by subtraction, 117y =3510,

and y=30;
also 7.1"'620-9}/ 620 —270=3850;
f L= 50,

. he had 50 gulneas, and 30 mon&ores. o
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15. A Vintner bought 6 dozen of port wine and 8 dozen of
white for 12 guineas; but the price of each afterwards
falling a shilling per bottle, he had 20 bottles of port,
and 3 dozen and 8 bottles of white more, for the same
sum. What was the price of each at first?

. Let ; :th-e P';'ce_"f t_hewl:i’:: } per bottle (in shillings,)

then 72x 4 36y = 252 =92x + 80y — 172,
and .*. by transposition, 20x+44y =172,
or 52411y =43.
Now, since 722 4 36y =252
o serty=7T,
and 222 + 11y =77,
but 5xr+11y=43;

.*. by subtraction, 17.x =34,
and r=2;
whence y=7—2r=7-4=3;
». the price of port was 3s. and of white 2s. par bottle.

DL T TRV e

16. A rectangular bowling-green having been measured, it.
was observed, that if it were 5 feet broader, and 4 feet
longer, it would contain 116 feet more: but if it were
4 feet broader, and 5 feet longer, it would contain 118
feet more. Required the length and breadth.

Let # =the. number of feet in length, .
and y =the number of feet in breadth ;
then (x+4).(y+5)=2y+ 52+ 4y+20=116+xy,
d.o.5r+4y=96;
also (#+435).(y+4)=ry+40+5y+20=1134zy;
codr+5y=03;
multiplying the former equation by 4, and the latter by 5,
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20x+ 16y = 384,
and 202425y = 4653
by subtraction, 9y =81,
| and y=9;
< 43=03 -5y =03 — 45 =48,
and z=12; .
.. the length was 12 and the breadth 9 feet.

D e el 2 e

17. Find two numbers in the proportion of 5 to 7, to which
two other required numbers in the proportion of 3 to 5
being respectively added, the sums shall be in the pro-
portion of 9 to 13; and the difference of those sums
=16.

Let 5z and 7# = the two first numbers,
and: 3y and 5y = the others ;
then 5243y : 7x+5y :: 9 : 183
Se 5248y : 2042y 2 9 : 4;
or5xr4-3y : x+y =9 : 9
and 10246y =9r49y;
by transposition, r=3y; -
but 2242y =16;
o (6y+2y=)8y=16;
' ' Soy=2,
and v =6;
whence, the two' first numbers are 30 and 42; the two
others, 6 and 10.

. PV e e e

18. A Merchant finds that if he mixes sherry and brandy in
quantities which are in the ‘proportion of 2 to 1, he can
sell the mixture at 78 shillings a dozen ; but if the pro-
portion be as 7 to 2, he must sell it at 79 shillings a
dozen. Required the price of each liquor.
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Let z =the price of the sherry} or dozen :
y =the price of the brandy P ’
" then 22+ y=38 x78=234,
.and 72 +4+2y=9x79=711;
but the first equatlon} ARG -
being multiplied by 2, 41‘-]-23/ =468
.'. by subtraction, 3z =243,
and #=81;
whence, y =234 —2r=234—162=72;
. the price of the sherry was 81s., and of brandy 72s.

L e aad

19. A Corn-factor, mixes wheat-flour, which costs him 10
'shillings a bushel, with barley-flour, which costs him 4
shillings a bushel, in such proportion, as to gain 434 per
cent., by selling the mixture at 11 slullmgs a bushel.
Required the proportion. -

. Let the propomon bex:y; .
then 1011 + 4y =the cost of x +y bushels,
and 11z + }1y = the selling price ;

*. 47y =the gain;

whence, :
10x44y : 247y :: 100 : 43% :: 400 : 175.:: 16 : 7
and 5x+2y : 47y :: 8 : 7;
. 85z + 14y =82+ 56y ;
by transposition, 27z =42y,
and 9r=14y; -
S.rr oy o 14 : 9,

. he must mix 14 bushels of wheat-ﬂour with 9 of

balley

and .

PR S S 2 D X D Y

~'20. A number conslstmg of 2 digits when divided by 4, gives
a certain quotlent and a remainder of 8; when divided
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by 9 gives another quotient and a remainder of 8. Now
the value of the digit on the left hand is equal the quo-
tient which was got when the number was divided by 9;
and the other digit is- equal yth of the quotient got
when the number was dmded by 4. Required the
oumber. <

Let x ;\nd y= the digits in order;
then 1024y =the number,
and 101'9+y +_
e 10z+y= 91+8
by transposition, r +y=8;

“also lOz+g 3+ 17y
lOa)-l-y =3+468y;

* by transposition, 103 —67y = 3;
but from the preceding equation, 10r+10y = 80;

by subtraction, 77y = 77,
andy=1; '
S X = 8—y 7’
and the number required is 71.

haddasa s sl S 2 B e
.

2l. A man and his wife could drink a barrel of beer in 15
days. After drinking together 6 days, the woman alone
drank the remainder.in 30 days. In what time would
enber alone drink a barrel ?-

‘Let r=the number of days in which the man could
drink it,
and y = the number in which the woman could drink it ;

15 15
then — + — =1,
r Yy
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1 1 1 1 7

also ~ = —— ~= —— =

z 15 y 15 50 130°
and .. £ =Q1+% 3

.*. the man would drink it in Qlﬁxdays, and the woman in
50 days.

22, A purse holds 19 crowns and 6 guineas. Now 4 crowns

and 5 guineas fill (1),% of it. How many will it hold of

Let x =the number of crowns,
and y =the number of guineas ;

each?

N

then x : 1 :: 4 : the space occupied by 4 crowns -—-';.

. . 5
In the same way, the space occupied by 5 guineas =;;
S A

L4517
"z y 68’
a!\dl'2 §=l’.

+
r oy
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The first equation being multiplied by 6, and the second -
by 5, ' -

2, 0 _%
@ "y 2’
5 80
ndg'+—=5,
z
«*. by subtraction, &:5_&1.'_7_?;
21 ¢l
o..x=21’
5 17 4 5

. y=063;
. the purse would hold 21 crowns, or 63 guineas.

B e et e e d

23, Some siugglers discovered a cave, which would exactly
hold the cargo of their boat, viz. 13 bales of cottom, and
33 casks of rum. Whilst they were unloading, a custom-
house cutter coming in sight, they sailed away with 9
casks and 5 bales, leaving the cave two thirds full.
How many bales or casks would it hold ?

" Let x=the number of bales,
. and y =the number of casks;

then 3-31 + §§-=l,
& Yy

and§-+-9-=l.
z oy 3

Multiplying the first equation by 3, and the second by 11,

then 3—9 + 2 =3,
.y

Ce
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and — f — = ~—~
y 8’
P
by subtraction, — = 3
20 = 48,
and @ = 24;
9 1 5 1 5 3 1
consequently ~ = = — = == = — = — = ~;
y 3 x 8 24 24 8

and y=172;
and .. the cave would hold 24 bales, or 72 casks.

L T T R Y e L

24. Round two wheels, whose eircumferences are as 5 to 3,

two ropes are wrapped, whose difference exceeds the
difference of the circumferences by 280 yards. Now
the larger rope applied to the larger wheel wraps round
it a certain number of times, greater by 12 than the
smaller round the smaller wheel; and if the larger wheel
“turns round 8 times as quick as the other, the ropes will
be discharged at the same time. Required the lengths
of the ropes and the cnrcumferences of the wheels.

Let 5@ and Sx = the clrcumferences of the. wheels (in

yards); o
then 23‘+280—the difference of the ropes,

.and (157 : 8z =3) 5 : 1 :: the length of the longer string :

the length of the shorter.

Let .~ 5y and y=the lengths of the ropes ( n yards),
then 4y =2x+ 280,

5
and —‘Z=l+12;
S5r Sx

or by transposition, —':‘: 12;
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4y =172z,
nd .. 72r=2z+280; -
by transposition, 70z =280, :
‘ and r=4;
Y y=72; .
. the circumferences of the wheels are 20 and 12 yards,
and the lengths of the strings 360 and 72 yards.

DY S T el a2 ]

25. Three guineas were to be raised on two estates, to be
charged proportionably to their values. Of this ,sumr,
A’s estate, which was 4 acres more than B’s, but worse
by 2 shillings an acre, paid £.1. 15s. But had 4 pos-
sessed 6 acres more, and B’s land been worth 3 shillings
an acre less, it would have paid £.2. 55. Required the
values of the estates.

Let # = the number of acres B had;
then x + 4 =the number A4 had.
Let y = the value of an acre of 4’s land;
*. ¥+ 2=the value of an acre of B’s,
and (2+4).y : 2.(y+2) :: 35 : 28 5 : 4
<. 4ry + 16y =52y + 10w, )
and ry =16y — 10z.
Again, (r+10).y : x.(y—~1) = 45 : 18 : 5 : &;
‘. 22y+20y=5xy—~5w, '
and by transposition, 3ry=20y+ 54,
whence 48y — 302 =20y +52;
by transposition, 28y =35y,
and 4y =50,
which value sybstituted in the first equatlon, gives
2y =200 —10xr=102;
and ... ¥=10,
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' 4y.
whence z =~ =8;
5 .

.. the value of A’s estate =(r+4).y=120=£.6; and
the value of B's=r.(y+2)=96=£.4. 16s.

- PP, s s

26. A coach set out from Cambridge to London with a cer-
tain number of passengers, 4 more being on the outside
than within, Seven outside passengers could travel at -
2 shillings less expence than 4 inside. The fare of the
whole amounted to £.9. But at the end of half the
journey, it took up 3 more outside and one more inside
passengers; in consequence of which. the fare of the
whole became increased in the proportion of 17 to 15.
Required the number of passengers, and the fare of the
inside and outside. ,

Let @ = the number of inside -

‘.  + 4 =the number of outside} pass'engeu,
and y =the fare of an outside passenger;
Ty+2
3

=the fare of an inside passenger,

and Zi*-y#' +y . (x+4)=180.

Also %‘Z + ’-7-3/8-'_——? = the fare of the passengers taken up

half Wéy = 19y8+2;
‘. 19y +2 : 180‘ 219,
8 . .
1
or 9y+2: 12 = 2 : 1;
8
19y +2 —o4
S - b

and 19y + 2192
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.*. by transposition, 19y =190,

_ and y=10;
' : 2w
- from ‘the first equation, —ij—-——

+10.(x+4)=180;

by transposition, 28x== 140: : "y
and 2=53;
.*. there were 5 inside, and 9 outside passengers,
and the fares were 18 and 10 shillings, respectively.

- 27. In one of the corners of a rectangular garden there is a
fish-pond, whose area is one-ninth part of the whole
garden; the periphery of the garden exceeding that of
the fish-pond by 200 yards. Also if the greater side be
increased by 8 yards, and the other by 5 yards, the
garden will be enlarged by 645 square yards. The fish-
pond is a rectangle about the same diameter with the
garden. "Required the periphery of the garden, and the
length of each side.

Let 3 =the length of the lesser side,
and y = the length of the greater;

g and ‘% =the lengths of the lesser and greater

sides of the fish-pond, (Eucl. B. 6. Prop. 24.)

Also 2.(z +y) = the periphery of the garden ;o

2.(x+y)
3

S 2.(r+y) —-2.(;-}-3/):200

and ———=—=the periphery of the ﬁsh-pond 3

or g.(x,+y)= 100 ;

. x4y =150.
Also (y +3). (.r+5) ry<645;
by transposition, 3 r+5y =630,
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but from the former equation, Sx+§y=450 ;.

. by. subtraction, 2y =180,
and y=90;
. 2=150-y=60;
and .*. the penphery-soo yards, and the sides are 60 and
90 yards.

28. 4 and B each bought £.300 into the stocks, 4 into the
three per cents., and B into the four’s. These stocks
were at such a price that B received one pound interest
more than A. When afterwards each of the stocks rose
10 per cent., they sold out their money, and 4 found
himself £.10. richer than B. Required the prices of the
stocks.

_ Let x'=the price of the three per cents.,

and y =the price of the four’s;

@ : 800 :: 3 : A’ interest=gg-o,

) 1200
and y : 300 i: 4 : B’s interest= —y—-;

900 1200

I l=—,
. z
Again, z : x +10 :: 300 : what A received when selling

__300.(x+ 10) _

x
: . 1
and in the same way B received 2%—-%;'-—2) H
. 300.@@+10)_300.(y+10)

X

300 300 .
and 30+—— =30+—y— +1;
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and 9.2_0+4 = (9.2_0.;.1:) 1200 from the first equa-
Y x y ,

tion ;
.*. by transposition, 4= —;/—,

and y =175
300
Y ——==J,
-" .
and consequently, 2=60;
.« the prices of the stocks were 60 and 75, per cent.

L T L S e

29. £.500 was to be lent out at simple interest in two se-
parate sums, the smaller at 2 per cent. more than the
other. The interest of the greater sum was afterwards
increased, and that of the smaller sum diminished by
1 per cent. By this, the interest of the whole was aug-
mented by one-fourth of the former value. But if the
interest of the greater sum had been so increased, with-
out any diminution of the less, the interest of the whole
would have been increased one-third. What were the
sums and the rate per cent. of each?

Lét x =the less sum;
.*. 500 — @ = the greater ;
let y + 1 =the jnterest of the less ;
.. y— 1 ==the interest of the greater,

2.(y+1) (500—x).(y-—l)_£_ <k
d —o T 100 =0Ty 5 =the

former interest, \
+ (500 - x).y
100

5 T .
I 5y=;. 5—0+5‘y— O,)

x ..
and f(% =5y = the second interest ;
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x
and .. 4y—5—6+5y-5,

z
by transposition, y=5— — .,
y transposition, y %

. o z.(y+1) , (500—a).y
t third = =
Again, the third interest 5o + 50
z
E"' 5y >
z. z
oo ('1-6—0+5y) S3=4, (5—6+5y—5,)
3z 8r ' ,
or io—o+'5-""1—o_o+2°y—2°’ ‘~
by transposition, (20— 120% = ) 20 —2-%=5y =25 —lio
from the former equation ;
o~ E-=.’5,
and x=100;
alsoy+l=6—-3%=4;

.*. the sums were 100 and 400 pounds,
and the rates of interest £.4 and £.2, respeetively.



Secr. VIII.

Examples of the Solution of Problems producing pure
Equations. ‘

. Waar two numbers are tbose,. whose sum is to the
greater as 10 to 7; and whose sum multiplied by the less .
produces 270°

Let 102 = their sum;
.. 7x=the greater number,
and Sz =the less;
whence 302* =270,
and 2°=90;
‘v x==%38,
aud the numbers are + 21 and + 9.

2 There are two numbers in the proportion of 4 to 5, the
difference of whose squares is 81. What are those
numbers ?

Let 4x and 5x=the numbers;
_then (252 —162°=) 94*=81;
. we=9,
and 2= %3,
and the numbers are. + 12 and + 15.

3. What two numbers are those, whose difference is to the
greater as 2 to 9, and the difference of whose squares
is 128?
Dp
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Let 22 = their difference;
‘. 9w =the greater,
and 7 =the less;
. (8127 — 492" =) 322" =1¢8,
‘and #*=4;
o r= % 2,
and the numbers are + 18 and + 14.

R I R e 2 L

.- A Mercer bought a piece of silk for £.16. 4s.3 and the
number of shillings which he paid for a yard was to the
- number of yards as 4" : 9. How many yards did he buy,
and what was the price of a yard {.
Let 4z =the number of shillings he paid for a yard;
‘. 9@ =the number of yards,
and 362° =(the price of the whole=) 324
‘. 1‘2=9,
and ... z = + 8;
consequently there were 27 'yards, at 12s. per yard

5. It is required to divide the number 18 into iv»"o .such
parts, that the squares of those parts may be in the pro-
portion of 25 to. 16.
Let :r—the greater part;
then. J8 -r= the less ;

s (18—2) = : 16, ._
and’ (Alg 188) x: 18 - :’: 5: 4;
:18 5 : 9,
and_x 125 1;
. =10,

. and the parts are 10 and 8.
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. 1 2 3
6. Find three numbers in the proportion of 2’ 3’ and ~ ;

the sum of whose squares is 724.

Reducing the fractions te a common deneminator, the
required numbers will evidently be in the proportion of 6,
8, and 9;

let .. 6x; 8x, and 9, represent the numbers;
then (362% + 642" + 8127 =) 1814° =724;
T oo xt=a, '
and x= + 2, .
and consequently, the numbers are + 12, + 16, and +18. ~

7. It is required to divide the number 14 into two such
parts that the quotient of the greater part divided by the
less, may be to the quotient of the less divided by the

greater as 16 : Q. v
Let = the greater part;
.« 14 — x =the less,
x 14—2x
gy T 16 9;
o ,‘/.or_ 2* : (14=~2)° 116 : 9;
S (Alg188) z: 14—z - 4:8,
- and' 2 : 14 2 4 : 7,
S @ 2:4:1,
, and x=8;
.« the parts are 8 and 6. -

.and

Dt e asaZt o

8 What two numbers are those -whose difference is to the

less as 4 to 3; and their product multiplied by the less
is equal to 504 ¢

I ) .
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Let 4a=the difference;
then Sx =the less,
and 7= the greater;
whence 63a® =504,
or a*=8;
=92

and the numbers are 14 and 6.

P Y Y XS Y SN Y

9. What two numbers are as 5 to 4, the sum of whose
cubes is 5108?

Let 52 and 42 = the numbers ;
s (1852° 4+ 642° =) 1892° = 5108,
and 2°=27;
Sox=3,
and the numbers are 15 and 12.

P T TN e Y Y S

. 10. A number of boys set out to rob an orchard, each car-
rying as many bags as there were boys in all, and each
bag capable of containing 4 times as many apples as
there were boys. They filled their bags, and found the
number of apples was 2916. 'How many boys were
there ? : : .

. Let x = the number of boys ;
then 2° =the number of bags,
and 42° =the number of apples;
. 42°=2916,
amd 7 =1729;
s x=9;
. thege were 9 boys.
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11, A person bought for one crown as many pounds of
sugar, as were equal to half the number of crowns he
laid out. In selling the sugar he received for every
25lbs. as many crowns as the whole had cost him ; and
he received on the whole 20 crowns. How many
crowns did he lay out, and what did he give for a
pound ?

Let 2 = the number of crowns he laid out ;

g=the number of lbs. for one crown,

)
- and %: the number of lbs. in all,

and %= the selling price of one Ib. ;

x 2 _ o0
2 " es
and 2° =1000;

whence 2 =103

v

.*. he laid out 10 crowns, and gave one shilling for a 1b.

12. A detachment from ‘an army was marching in regular
column with 5 men more in depth than in front; but
upon the enemy coming in sight, the front was increased
by 845 men; and by this movement the detachment was

. drawn up in 5 lines. Required the number of men.

Let @ = the number in front;

..  + 5=the number in depth,

and #* 452 ="5x + 4225,
oo ' =4225,
and x= +65;

<. the number of men=bxr +4225=4550, the uegative

value not answering the conditions of the problem.
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13.

14.

’

Examples of the Solution of Problems

‘A number of shillings were placed at equal distances on

a table so as to form the sides of an equilateral triangle ;
then from the middle of each side a number of shillings,
equal to the square root of the number in the side were
taken, and placed upon the corner shilling opposite to

that side; it then appeared that the number on each side

was to the number previously upon it, as 5 to 4. Re-
quired the number of shillings on one side at first.
Let z°=the number;
then 2°+8 : o* = 5 : 4,
and @ : @° 1 1 : 4;
ooat=4a,
and 2 =4;
whence z* = 16 = the number required.

e o e atad

A certain sum of money is divided every week among
the resident members of a corporation. It happened
one week that the number resident was the square root
of the number of pounds to be divided. Two men how-
ever, coming into residence the week after, diminished the
dividend of each of the former individuals £.1. 6s. 8d.
What was the sum to be divided ?

"Let 2°=the number of pounds ;

_then z=the number of men res_ident',.'and,iléo‘=vthe sum

each received.
2

4 x . .
Hence, # === ——3 I
S T  a e
2 8
2 2
or *+-x — ~=2a";
. ‘ +3 -8
by t iti 2 8
ransposition, = r =-~
y p '3 | 3°
and t=4; -

.+ 2" = 16 = the sum required.
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15. Two' partners A and B dividing their gain (£.60.), B

-took £.203 A’s money continued in trade 4 months, and

if the number 50 be divided by A’s money, the quotient

- will give the aumber of months that B’s money, which

was £.100, continued in trade. What was A’s money,
and how long did B’s money continue in trade?

Suppose A’s money was z pounds
§9=the nﬁmber of months B’s money was in trade,
T )

and since B gained £.20, 4 gained £40;

5000
.'.40)_:0 021
- &
. 2500
orx : — 1313
x
.. 22 =2500,

and = +50;

. A’s money was £.50, and B’s money was one month
in trade.

Rl d e o e e e 2

16, Two workmen A and B were engaged to work for a
certain number of days at different rates. At the end of
the time, A who had played 4 of those days, had 75
shillings to receive; but B who had played 7 of those
days, received only 48 shillings. Now had B only
played 4 days, and A played 7 days, they would have
received exactly alike. For .how many days were they
engaged ; how many did each work, and what had each

~ per day? ‘
Let @ =the number of days for which they were
engaged ;
. r —4 =the number A worked,
and  — 7 = the number B worked,
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and = the number of shillings A received per day,

8 _ — the number of shillings B received per day ;

and
x—=17

L 15.(x=7)_ 48.(z—4)
Cor—4 T x—7
and 25.(x—7)*=16.(r—4)%;
S S(@—=TN=4%4.(2—4);

3

1
S.x=19, or ?; :

and .*. they were engaged to work 19 days,
and A worked 15, and B 12 days,
and A received 5 shillings, and B 4 shillings per day.

P S S Y Y

17. Two Travellers A and B set out to meet each other, 4
leaving the town C at the same time that B left D.
They travelled the direct road CD, and on meeting it
appeared that A had travelled 18 miles more than B;
and that A could have gone B’s journey in 15% days,
but B would have been 28 days in performing A’s jour-
ney. What was the distance between C and D?

. Let a2 =the number of miles A has travelled ;
.+ x— 18 =the number B has travelled,
and 2 =18 : x :: 15% : the number of days A travelled
__ 68z ’
T 4.(z-18)’ )
also x : #—18 :: 28 : the number of days B travelled
__28.(x—18) ' '
=
. 28.(#-18) 63z
n x4 (z-18)°
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or 16.(z— 18)*=90a%;
o 4.(r—18) = + 3z,
and r=72, or 104;
whence A travelled 72, and B 54 miles ;
aud .’. the whole distance CD 126 miles.

18. A and B lay out some money on speculatlon. A dis-
poses of his bargain for £.11, and gains as much per
cent. as B lays out; B’s gain is £.36, and it appears
that A gains four times as much per cent. as B Re-
quired the capital of each.

Let 4z = B's capital, and .. A’s gain per cent. ;
then 2= B’s gain per cent., -
and 100 : 42 :: z : 36;
~. 42°=36 x 100,
and 7= 9 x 100;
S r= + 30,
d .*. B’s capital = 120,
11 x 10
22

—_ Js

and 220 : 100 :: 11 : A’s capital =

19. The Captain of a privateer descrying a trading vessel 7
miles ahead, sailed 20 miles in direct pursuit of her, and
then observing the trader steering in a direction per~
pendicular to her former course, changed his own
course so as to overtake her without making another
tack. On comparing their reckonings it was found,
that the privateer had run at the rate of 10 knots in an

- hour, and the trading vessel at the rate of 8 knots in

the same time. Required the distance sailed by the

privateer. .
Ee
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Let A, B, be the original places of the privateer and
trader, E the point of concourse, D the place where the
A B D C

E
captam changed his course, CE being perpendicular to AC.
AB=17, AD=¢20.
Now (10 : 8 2) 5 : 4 :: the velocity of the privateer
: : the velocity of the trader
2 AD : BC :: 20 : BC; '
. BC=2X%
s. DC=16—~BD=16—13=3,
and DE : CE :: 5 : 4. Let CE=x;
SN+ o 5 4,
and 9+2° : z° 1 25 : 16;
ce 9 a9 16;
. 2©*=16, and x= + 4,
- and . DE=5, and AD+ DE=25.

=16;

S et ettt et

20. A Vintner draws a certain quantity of wine out of a’
full vessel that holds 256 gallons; and then filling the
vessel with water, draws off the same quantity of liquor
as before, and so on, for four draughts, when there were
only 81 gallons of pure wine left. How much wine did
he draw each time ?

.Let @ = the number of gallons drawn the first time;
. 256 — 2 =the quantity of wine left,
and 256 : 256—a i 7 : the quantity of wine drawn the
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z.(256—1)
256’
z.(256—1) (256 —2)°
256 256
quantity left after the second draught.
256—z
256

second time =

s 256 —x — =the

€

In the same way, .r=the quantity drawn

the third time,

3
and (359—:2 =the quantity left,
25

.z and -—25._—_.153—- = the quantities drawn

and left the fourth time ;
(256 — 2)*
_]3
and 256—2 =256l x 3=64 x 3=19¢2;
*. by transposition, 64 =a,

and the quantities drawn off each time were 64, 48, 36, and
27 gallons.

whence =81,

Sl T

’

21, What two numbers.are those, whose difference multi-
plied by the greater produces 40, and by the less 15°?
Let x=the greater,
and y = the less;
S 2=y =40,
and my—y"=l5;

‘. by subtraction, 2*—2ay+ 1y’ =25,
and 2—y=+35;

. from the first equation, + 51 =40,
and x= +8,
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Ezxamples of the Solution of Problems

and from the second equation, + 5y =15,
and y= + 3;
.*. the numbers are +8, and +3.
What two numbers are those, whose difference multi-
plied by the less produces 42, and by their sum 133?
Let r=the greater,
and y =the less;
S (=) y=42,
and (2 —y).(z+y)=133;

'+ by subtraction, (z — y).z = 91, subtracting the first

23.

equation from this, (x—y).(z —y)=49;
or (x—y)*=49;
* Sr—y=+7;
whence + 7y =42,
and y= +6,
and r=+7+y=+113;
.. the numbers are + 13, and + 6.

CrrPPIre P OrOrrrrre s

In a mixture of rum and brandy, the difference between

_ the quantities of each is to the quantity of brandy as 100

is to the number of gallons of rum; and the same differ-
ence is to the quantity of rum as 4 to the number of
gallons of brandy. How many gallons are there of
each?
Let @ = the number of gallons of rum,
and y = the number of gallons of brandy ;
r—y :y 100 : @,
and 2 : T—y 1y : 4;

o ex equali, x :y = 25y : =,
and 2* =25y°;
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* #= £ 5y, the negative value not answering the con-
ditions of the problem.

Now from the second proportion 5y : 4y :: y @ 4;
‘or5 : 1 ::’y S
Soy=S5,
and x=25;
.. there are 25 gallons of rum, and 5 of brandy.

24, What two numbers are those, whose difference being
 multiplied by the greater, and the product divided by
the less, quotes 24; but if their difference be multiplied
by the less, and the product divided by the greater, the
quotient is 6?
Let z =the greater,
and y = the less;

then (r —y) .§= 24,

and (w—y).'z=6;

2
dividing the first equation by the second, ;;:4;

.’.£= +2;
Yy
or2= %2y,
and .". in the first case, (r—y =)y =12, and 2=24;
butif r= —2y; —8y x —2=24;
S.y=4, and 2= —8.

25. It is required to find two numbers such, that.the pro-
duct of the greater and square root of the less may be
equal to 48, and the product of the less and square root
of the greater may be 36.
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Let 4* and y* be the two numbers ;
<o o'y =48, and #y*=36;

48 36
. .?—-(I‘y—);‘,

4 3
or ~ = ~;
Yy
. . 81‘.
-y=—4—‘,

32°
whence 7= 48,

and 2°=64;
Sex =4,
and consequently, y =3,
."« the numbers are 16, and 9.

D e e et
. ~ron -

26. Find two numbers such, that the square of the greater
multiplied by the less may be equal to 448, and the
square of the less multiplied by the greater may be 392.

Let x =the greater, and y =the less;
then 2*y =448, and zy* =392;

3
and consequently, 571 =392,

3
or'%=49;
<. y°=3848, and y=7;
SJox=8;
.*. the numbers are 8, and 7.
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27. A and B carried 100 eggs between them to market, and
each received the same sum. If A had carried as many
as B he would have received 18 pence for them, and if
B had taken only as many as ‘A, he would have received
only 8 pence. How many had each ?

Let 2 =the number A had;

and y = the number B had;

1
then _;8=the price of one egg of A’s (in pence),

and g =the price of one of B’s;

v x
and 92° =44%;
. 3¢= + 2y, the negative value of which will not answer
the conditions of the problem.

3
Now (x+y=):+?x= 100 ;
o (@ +8r=) 52=200,
and 2 =40;
and .". y=60.

P T Y N L

28. What two numbers are those, which being both mul-
tiplied by 27 the first product is a square, and the se-
cond the root of that square: but being both multiplied
by 8, the first product is a cube, and the second the

root of that cube.
Let # and y be the numbers;
then /272 =27y,
and .°. :z'=‘?.7_ye _
also .:/ 3r=3 Y,
and .\, 2=903";
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whence 9y° =27y",
and y=3;
S E=27y =243
.*. the numbers are 243, and 3.

29. It is required to find the three sides of a right-angled tri-
angle from the following data. ‘The number of square
feet in the area is equal to the number of feet in the
hypothenuse 4-the sum ‘in the other two sides; and the
square described upon the hypothenuse is less than the
square described upon a line equal in length to the two
sides, by half the product of the numbers representing
the base and area. _

Let £ =the number of feet in the altitude,
and y =the number in the base ;

<. &/ 2°+y* =the number in the hypothenuse, (Eucl.
B. 1. p. 47.)

. ‘
-and ?y = the area;

{rg:ﬁ-_l-—y—’+x+_y;
also a” +y* = (z + ' — 42" =) + 22y + " - Jay*;
.. by transposition, $zy*=2zy,
and y=8;
hence from the first equation, 4x=m+1‘+8,
-and by transposition, 32 —8=x/1*+64;
s 90— 482 + 64=1"164,
and 82°=48x;
Sox=6; ' ‘
whence the hypothenuse =,\/ 64 436 = 10;
.*. the sides are 6, 8, and 10 feet, respectively.
30. A Farmer has 2 cubical stacks of hay. The side of one is
3 yards longer than the side of the other; and the dif-
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ference of their contents is 117 solid yards. Required
the side of each. A
Let x = the side of the greater,
and y = the side of the less;
;P —yP =117,
and # —y=3;
cubing the latter equation, @® — 30y +3zy®—y° =27;
but o* - y¥=17;

.". by subtraction, 3a°y — 3zry’=90,
and ry.(r—y) =30,
or 32y=230;
<. 2y=10.
Now 2*—2zry+y'=9,
and 4oy =40;

. by addition, z* +2zy 4 y* =49,
and 2 +y=+7;
but r—y=3;

. by addition, 2r=10, or — 4;
SJox= 5, or —2,
and by subtraction, 2y= 4, or —10;
Joy= 2, or — 5,
and the sides of the stacks are 5, and 2 yards, respectively.

31. When a parish was enclosed, the allotment of one of the
proprietors consisted of two pieces of ground; one of
which was in the form of a right-angled triangle; the
other was a rectangle, one of the sides of which was
equal to the hypothenuse of the triangle, the other, to

Fr :

4
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half the greater side; but wishing to have his land in

one piece, -he exchanged his allotmeunts for a square

piece of ground of equal area, one side of which equalled

the greater of the sides of the triangle which contained
* the right-angle. By this exchange he found that he had

saved ten poles of railing. What are the respective

areas of the triangle and rectangle; and what is the

length of each of their sides?

Let 22 =the greater side of the tnangle,
and y =the less;

sy = the hypothenuse ; and also the greater
side of the rectangle,

and z = the less side of the rectangle ;
, . zy=the area of the triangle,

- and z A/ 42° 4+ 3* =the area of the rectangle ;

ate=aytaa4dt +35,

or 4.:‘-—3/ 4z +_y

also 8r+10=2z+y+ A/ 40" + y*+22+24/ 42° +_1/,
or 4z +10=y + 3./ 42° + ¢*; in which equation sub-

stituting the value of A/ 42"+ y* found above ;
“424+10=y+3(4xr—y) =122 —2y;

.. by transposition, 2y =8z — 10,

and y=4w—-35 ;

... from the first equation, 5 = /44" + (42 — 5%,
and 25=44"+162° —40z+25;
by transposmon, 40z =20z%;
S =0, _
and y=42xr—5=3;
.*. the sides of the triangle are 3, 4, and 5; the sides of the

rectangle are 2, and 5; and the areas of the triangle and
rectangle are 6, and 10, respectively.
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Secr. IX.

Etamples of the Solution of Problems producmg Adfected
Quadratic Equations.

. A MErcHANT sold a quanuty of brandy for £.39, and
gained as much per cent. as the brandy cost him. 'What
was the price of the brandy?

.

Let x =the price of the brandy;

e

hen 100 : x :: @ : the gain = —
then 100 : x e gain = T,

and i =39—2z
** 100 ’
or 2°=3900 — 100z ;
by transposition, z*+ 100x = 3900,
completing the square, 2*+ 100 + 50]° = 3900 + 2500
- =6400;
extracting the root, x+4-50= + 80;
xr=380, or —130;
*. the price was £.30.

CPO PP sy rrrr s o

2. There are two numbers whose difference is 9, and their
sum multiplied by the greater produces 266. What are
those numbers?

Let x = the greater;

. x— 9=the less,

and z.(2x—9)=266;
. 9 _26

e W m——— = —

2 2
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s 9 81 266 81 _ 2200
completing the square, z*— 2+t 6= 2 T16="16°

. 9 4;
th — - S— ._.;
extracting the root, x =+ |

19
S r=14, or — E;

37
rx—=9=38, or — —2-,‘

and both values‘ answer the conditions of the problem.

8. It is required to find two numbers, the first of which may
be to the second as the second is to 16; and the sum of
the squares of the numbers may be equal to 225.

Let x =the first number;

<. &/ 16z =the second,

and 2°4+162=225;
completing the square, z*+ 16@ + 64 =225+ 64 =289;
extracting the root, x4 8= +17; '
. x=9, or —25;
but as this latter value of x makes the second number an

impossible quantity, 9 is the ouly value of x which answers
the conditions, and therefore the numbers are 9 and 12.

D e e > VP VY

4. Bought two sorts of linen for 6 crowns. An ell of the
. finer cost as many shillings as there were ells of -the
finer. Also 28 ells of the coarser (which was the whole
quantity) were at such a price that 8 ells costs as many
shillings as 1 ell of the finer, How many ells were there

of the finer, and what was the value of each piece?

Let x = the number of ells of the finer;
y'» @' =the price of the finer (in shillings,)
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and 8 : 28 :: r : the price of the coarser = —- ;

72 .
. =30;
So X -I-—2 =30

. e, 7 49 49 59
completing the square, @ +2x+l6—80+16- TG— 3

: 7 23
extracting the root, w+z= + =’
i 15
andx=4., or—_g’

ad .°. the [;ricé of the finer=16 shillings, and of the
coarser = 14 shillings.

GO I AT st rrers s

5. Two partners A and B gained £.18 by trade. A’s money
was in trade 12 months, and he received for his princi-
pal and gain £.26. Also B’s money, which was £.30,
was in trade 16 months. What money did 4 put into
trade ?

Let x = the number of pounds he put in;
.*. 26 — 2 = the number he gained,
and 127 +16 X 30 : 12z = 18 : 26—u;
Sox+40 : v i 18 : 26—,
and 18z =1040— 147 —2*;
by transposition, &° 432 = 1040 ;
completing the square, 2° + 32z +?6|’= 1040 + 256
=12063;
extracting the root, ¥4 16= + 36 ;
oo =20, or =52, ,
and consequently 4 put £.20 into trade.

EE S X S S S N SV

6. A person bought some sheep for £,72; and found that
if he had bought 6 more for the same money, he would
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have paid £.1 less for each. How many did he buy,
and what was the price of each?

Let 2 =the number of sheep bought;
then 773 =the price of one (in pounds),

and xlf—ﬁ=the price of one, if he had bought 6 more ;

.72 72
.o m - ;'s
S 721 +2° + 62 =720 4 432;
St 6r=432;
completing the square, z°+6r-49=441;
extracting the root, 2438 = + 21,
and r =18, or — 24,

- 2
and .*. he bought 18, and the price of one =-Z-§
=4 pounds.

P T e

7. The plate of a looking-glass is 18 inches by 12, aund is
to be framed with a frame of equal width, whose area is
to be equal to that of the glass. Required the width
of the frame. ‘

The area of the glass =12 x 18 =216.
Let x =the width of the frame (in inches) ;
then the area of the frame =(184-2x). (12 + 22) — 216,
and .*. (18 +2x).(12 + 2x) — 216 =216,
or 4a* 460 =216,
and z° + 152 ="54;

. 152 )
completing the square, z* + 15z +a =54 +.Qi5 =i_1'_ i
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. 15 21
extracting the root, r +— =+ —;
2 2
‘. x=38, or —18,

and .°. the width must be 3 inches.

D Rt

d

- There are two square buildings, that are paved - with stones,
a foot square each. The side of one building exceeds
that of the other by 12 feet, and both their pavements
taken together contain 2120 stones. What are the
lengths of them separately?

Let x and z+ 12=the number of feet in the sides of
each ; K
'« #* and (w4 12)* =the number of stones in the squares,
and #° 4+ 2* + 242+ 144=2120;
by transposition, 2z°+ 24 = 1976,
or r*4+121r=988;
completing the square, 2*+ 12z + 36 =988+ 36 =1024 ;
extracting the root, t+6= +32;
. x=26, or — 38,
- whence the lengths are 26, and 38 feet, respectively.

D ataas e e ST 2T S

). A labourer dug two trenches, one of which was 6 yards
longer than the other, for £.17. 16s. and' the digging of
each of them cost as many shillings per yard as there
were yards in its length. What was the length of each?

Let x and x <4 6 =the number of yards in each;
*. 2% 4 (x + 6)* =356 shillings,
or 21 + 122436 =356;
by transposition, 22° 4 122 =320
or 2*+6x=160;
completing the square, *+6z +9=169;
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extracting the root, #43= £ 18,
-and #=10, or — 163 - -
*. the lengths were 10, and 16 yards.

o

Y eessesere

10. A company at a tavern had £.8. 15s. to pay; but be
fore the bill was paid, two of them suneaked off, when
those who remained had each 10 shillings more to Py
How many were in the company at first?

Let 2 = the number ;

then 1—15 =the number of shillings each had to pay at first,

5 =the number each had to pay, after two ha

and
sneaked off ;
) 175 175 11y
0= e x (25 - 1)

and .". 10.2.(x—2)=175 X 2,
or 2* -=22=35;
completing the square, z° — 274 1=236;
extracting the root, # —1= 16,
and .. =7, or —5;
consequently there were 7 at first. .

P el T T S e

11. A grazier bought as many sheep as cost him £’ .60 ; out
of which he reserved 15, and sold the remaider for
£.54, gaiming 2 shillings a head by them. How many
sheep did he buy, and what was the price of each ?

Let x = the number ;

— =the price of each in pounds,

and (z—15). (6?0 + %—)=54;
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‘or (z — 15). (600 + ) =540z,
and 1°+ 5857 —9000 =540z ;
by transposition, z*+ 45z =9000;

) 45 2025
completing the square, =° 4 45z + 2 = 9000 + -
388025
= o 3
. 45
extracting the root, x + 2= + I_Zﬁ’

and x=175, or —120;
and .. the number bought was 75,

and the price = g &£. =16 shillings.

P et

12, A and B set out from two towns which were at the dis-
tance of 247 miles, and travelled the direct road till they
. met. A went O miles a day; and the number of days,
at the end of which they met, was greater by 3 than the
number of miles which B went in a day. How many
miles did each go?
Let @ =the number of days they travelled ;
+*. 9z =the number of miles 4 went,
and 247 — 9 =the number B went,

and %ﬂ=the number B went per day;
G T =8 = w ,
@

and 2°— 8z = 247 —9x;
by transposition, #°+ 6z = 247 ;
completing the square, 2°+6r+9 = 256,
extracting the root, x+3 = + 16,
and x =18, or —19,
and .*. A went 117, and B 130 miles.
Ge ‘ )
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13. A person bought two pieces of cloth of different sorts;
whereof the finer cost 4 shillings a yard more than the
other; for the finer he paid £.18; but the coarser,
which exceeded the finer in length by 2 yards, cost only
£.16. How many yards were there in each piece, and
what was the price of a yard of each?

Let x =the number of yards of the finer;
.. x4 2=the number of yards of the coarser,

and 1;8.= the price of a yard of the finer (in pounds) ;

also 316 = the price of a yard of the coarser;
_16 1
o 42

and 90w +4180= 80.1’-[-.:' +2r;

by transposluon, r*—8r=180;
. completing the square, 2* —8zr+16=180+16= 196;

extracting the root, # — 4= + 14;

s =18, or — 10,

consequently, there were 18 yards of the finer, and 20 of
the coarser; and the prices were £.1, and 16 shlllmgs, re-
spectively. ;

14. A set out from C towards D, and travelled 7 miles 2
day. After he had gone 32 miles, B set out from D
towards C, and went every day ~isth of the whole jour-
ney; and after he had travelled as many days as he
went miles in one day, he met 4. Requlred the dis-
tance of the places C and D.

Suppose the distance was # miles;

i%= the number of miles B travelled per day; and also

= the number of days he travelled before he met A.
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ﬁ +3 + —=uz;
x* 12x -
by transposition, %1 19 = - 82;
. 1R
completing the square, _.‘.%l —]-gf +86=36—-32=4;

extracting the root, 1—9 —6=+2;

- w :
o E=8, or 4,

and # = 152, or 76, both which values answer the con-
ditions of the problem. The distance therefore of C from
D was 152, or 76 miles. 3

B e e s S Y e

15, A and B sold 130 ells of silk, (of which 40 ells were

A’s, and 90 B’s) for 42 crowns. Now A sold for a.

crown one-third of an ell more than B did. How
many ells did each sell for a crown?

Let 2= the number B sold

1
coo+ 5 — the number 4 sol d} for a crown,

and x : 90 :: 1 : the price of 90 ells=9—:;

1 . 120
and.r+—8- : 40 2 1 : the price of40ells-- Sr+1°
120
S42= 2 +3w+l
15 20
0!‘7 ?+3w+l’

whence, 212°+7r=452z+15+20z;
by transposition, 212° — 38x =15,

.
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and .r’-A-5—sw= E;
21 21

. 58 29 15 841 1156
completing th s . _l =—— e = e
pleting the square, x 21 T+ 21 21 + 2—|l 3 _.lm 53

. 29 34
extracting th t, oo — =+ —
g the root, 21 —e1’

5
S =3, or = —3;
r=3, or 21’

whence, B sold 3 ells, and 4 3§, for a crown.

Pl L TS S S

16. Three Merchants, A, B, and C, made a joint stock, by
which they gained a sum less than that stock by £.80.
A’s share of the gain was £.60; and his contribution
to the stock was £,17 more than B’s, Also B and C
together contributed £.325. How much did each con-
tribute ?

Let 2 =the number of pounds that A contributed ;
*. &= 17 =the number that B contributed,
and 325 — (v — 17) = 842 — x = the number that C con-
tributed ;
.*. 825 4 x =the whole stock,
and 325 + r — 80 =245}z = the whole gain;
s 32542 o i 24542 ¢ 60,
and 2°+245x=60x+19500;
by transposition, 2*+ 185z =19500;

185|*
;l = 19500
|

completing the square, 2°+ 1852+

34225 112225

+ 4 4
185 335
extracting the root, v + ol + <
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and z=75, or — 260;

.*s the stocks of A, B and C were 75, 58, and 267 pounds,
respectively.

GO LI rrr o 80 P rrs s

17. The joint stock of 2 partners A and B was £.416.
A’s money was in trade 9 months, and B’s 6 mouths:
when they shared stock and gain, 4 received £.228,
and B £.252. What ‘was each man’s stock ?

Let 2 =A’s stock ;
.*+ 228 — r =his gain;
also 416 — x = B’s stock,
and z — 164 = his gain ;
and .. 64 =the whole gain,
and 92 46.(416=1) : Ox :: 64 : 228 =1x;
or 3r+42.(416—x) : 3z :: 64 : 228—2;
. 1927 =(r 1 832). (228 — z) = 189696 — 6041 — z*;
by transposition, 2% 4796 r = 189696 ;
completing the square, 2*+ 796z + 398|° = 189696
=+ 158404 = 848100 ;
extracting the root, 4398 = + 590
and xr = 192, or —088;
.*. the stocks were £.192, and £.224.

D Y D e it et

18. A body of men were formed into a hollow square, three
deep, when it was observed that with the addition of 25
to their number, a solid square might be formed, of
which the number of men in each side would be greater -
by 22 than the square root of the number of men in
each side of the hollow square. Required the number
of men in the hollow square,

Let r=the number of men in a side of the hollow
square ;
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#* — (x —6)* = the whole number of men,
and 2* — (z — 6" + 25 = (z} + 22)%,
or 122 —3864+25=x+44xt4484;
.. by transposition, 11z.— 44.rk =495,
orx—4ad=45;
completing the square, r—4a¥4-4=49;
extracting the root, a4 —2=+7;
coab=9,0r =5,
and r =81, or 25,
and .°. the whole number =936.

B e e o S 2

19. A Mercer bought a number of pieces of two different
kinds of silk for £.92. 3s. There were as many pieces
bought of each kind, and as many shillings paid per
yard for them as -a piece of that kind contained yards.
Now 2 pieces, one of each kind, together measured 19°
yards. How many yards were there in each?

Let # =the number of yards in one piece; and .°. =the
number of pieces, and also the number of shillings per yard ;
.*. 19 — x =the number in the other,
and z°, and (19 — x)’ =the whole prices of each kind ;
22+ (19 —z) = 1843,

~ or 574*—1083z 46859 =1843;
by transposition, 572° —1083x= —5016;
or #* —-191‘— - 883

completing the square, z*— 19z -|-7 = __—83=g;

H
©1¢-

. 19
extracting the root, z— z=

SJox=11,0r8;
‘s 19—2r=8, or 11,
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both which values answer the conditions of the problem ;
.. there were 11 yards in one, and 8 in the other.

T e cete e d

20. A square court-yard has a rectangular gravel-walk round
it.  The side of the court wants 2 yards of being 6 times
the breadth of the gravel-walk ; and the number of square
yards in the walk exceeds the number of yards in the
periphery of the court by 92. Required the area of the
court,

Let 2 =the breadth of the walk (in yards,)
.*« 6 — 2 =the side of the court,
and 4r— 2 =the side of the interior square ;
». (62 — 2)* — (41 —2)° =the area of the walk,
and 202* - 8r—92=4 x (62 —2);
by transposition, 201° —32r=284;
=
5 5
16 _21 16 121

completing the square, x’—gx + %3 Tm= 2"

extracting the root, r —

and (62 —2)° =ﬂ’ =256, the area required.

Lol S 2 e,

21. A Merchant bought 54 gallons of Coniac brandy, and
a certain quantity of British. For the former he gave half
as many shillings per gallon as there were gallons of
British, and for the latter 4 shillings per gallon less. He
sold the mixture at 10 shillings per gallon, and lost
£.28. 16s. by his bargain. Required the price of the
Coniac, and the number of gallons of British.
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Let 2x = the number of gallons of British ;
.« #=the number of shillings one gallon of
Coniac cost,
and 54 @ =the price of all the Coniac ;
also r — 4=the number of shillings one gallon of
British cost,
and 21° —8x =the price of all the brandy;
o 22— 824542 =10.(54+22)+576;
by transposition, 22°+26z =1116,
or 2° + 132 =558;

. 18)*
completing the square, 2° + 13x + 2 =558 +
160 _ 2041
4~ 4

) 13 49
extracting the root, x-l-? =+ EQ.’

and-r =18, or — 31;
.. he bought 36 gallons of British: the Coniac cost 18
shillings per gallon, :
and .'. the whole price = £.48. 12s.

22. During the time that the shadow on a sun-dial, which
shews true time, moves from one o’clock to five, a clock,
which is too fast a certain number of hours and minutes,
strikes a number of strokes = that number of hours and
minutes, and it is observed that the number of minutes is
less by 41 than the square of the number which the
clock strikes at the last time of striking. The ‘clock
does not strike twelve during the time. How much is
it too fast?

Let x =the number of hours too fast;
then the clock strikes, (# + 2) + (* + 8) + (x + 4)
+ (x + 5) times = 4x + 14,
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and the number of minutes =2° + 10z +25 —41 =
a*+10z—16;
x4+t 4100 —-16=4zx+14;
by transposition, z°+72=30;

" 49 1
completing the square, 4T+ " =50 +_9 = .29 ;
- . 13
extracting the root, z -l-- =+ e

s z=38, or —10,
and the number of minutes =23 ;
. the clock is too fast 3 hours and 23 minutes.

Py S Y e

23. A Vintner sold 7 dozen of sherry and 12 dozen of claret
for £.50. He sold 3 dozen more of sherry for £.10
than he did of claret for £.6. Required the price of
each.

Let x =the price of a dozen of sherry (in pounds ;)

so@ : 10 : 1 : the number of dozens of sherry for
10
£.10, =—, '
>
. 10 10 — 3x

md — -3 = = the number of dozens of

x
claret for £.6; '
10— .
0-3z :1: 6 : the price of a dozen of claret =
x
6
10-38z"
0,
7I+10 Y A

and 70r—21x * 4721 =500— 1507 ;
by transposition, 292 — 21 &* = 500,
Hxu



242 . Examples of the Solution of Problems - -

completing the square, .
2292 146|* _ 21316 500 _ 10816
T TN T R THR T\ L

extracting the root, x — 146 _ , 104
xiracting R O Th
250 -

and xr=2, or —
’ 21’

.. the price of a dozen of sherry was £.2, and the price
6x

1 = =£.3.
of a dozen of claret m

24. A and B hired a pasture into which A put 4 horses,
and B as many as cost him 18 shillings a week. After-
wards B put in two additional horses, and found that he -
must pay 20 shillings a week. At what rate was the
pasture hired ?

Let 2 = the number of B’s horses at first; .

1
then ?8=the pay of each per week (in shillings;)

o zg= what A paid, _ -
1 .
72 .
and z + 18 =the price of the pasture ;
also z + 6 = the whole number of horses in the second
case ;

Jox46:x+2 7;+18 : 20 2 724182 : 20zr;

S 202° 41202 =182"+ 1082 + 144 ;
. * by transposition, 2z° + 122 = 144,
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or 2> +6r=172;
completing the square, 2*+64+9=72+9=81; -
extracting the root, x4-3= 19,
and 2=6, or —12;

. B had 6 horses in the pasture at first, and 772+'18

=30 shillings, per week, was the price of the pasture. .-

P e e S S

25. An Upholsterer has two square carpets divided into
square yards by the lines of the pattern. Now he ob-
serves, that if he subtracts from the number of squares in
the smaller carpet, the number of yards in, the side of
the other, the square of the remainder will exceed the
difference of the number of squares in the smaller carpet,
and the number of yards in its side, by 88. Also the
difference of the lengths of the sides of the carpets is
6 feet. Required the size of each carpet.

Let # = the number of yards in a side of the less ;
. 4 2 =the number in a side of the greater,
and 2*—r—2 =s"—2+88=2"—2-24+90;
by transposition, (z° —x — 2)° — (2’ —2—2)=90;
completing the square, (2° =z —2)'—(2*—z—2)+}

1
—90+;=—4*;

. |
extracting the root, m‘—x—2—§ =+ _2? ,

and 2> —x =12, or —7, the former of which only will
give a possible value of # ; and .".

. . 1
completing the square, 2°—z+ :

extracting the root, # —
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and r=4, or —3;

consequently the carpets contain 16 and 36 square yards,
respectively.

P P N et et

26. A Man playing at hazard won at the first throw, as
much money as he had in his pocket; at the second
throw, he won 5 shillings more than the square root of
-what he then had; at the third throw, he won the .
square of all he tiren had; and then he had £.112. 16s.
What had he at first? '

Let 2 =the number of shillings he had at first;
*. 2r = the number he had after the first throw,

A/ 22+ 5 =the uumber won the second throw,

and 2r 4 ./ 2 x+5—the number he had after the second
throw ;

also (2r+/22 +5) =the number won the third throw ; 5
. @@+ /2045 + 2z + A/ 22 +5) = 2256,

completing the square,

1
(2w+~/2x+6)'+(21‘+~/20+5)+Z

4+ 9
'E;
. 22 + A/20=42, or —53, the latter of which gives

impossible values of z, and .. 22 + J -27=42, to answer
the conditions of the problem;

. ' 1
extracting the root, 2z + /22 + 5 + 2=

completing the square, 22 + ,/2x -lf ~ =42

extracting the root, 5/ 2x + = i
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5 Wf22=6, or —7,

and ‘2o =36, or 49;
49

. x=18, or-—g—;

and consequently he began with 18 shillings.

P S e S Y

27, What nuimber is that, which being divided by the pro-
duct of its two digits, the quotient is two, -and if 27 be
added to it, the digits will be inverted ?

Let zand y be the digits ;
*. 10z + y =the number,

10
and — r+y

=23

10 +y=2zy;
also 102+y +27=10y+z;
by transposition, 92427 =9y, ‘
or x+3 #y;
which' value of y being substituted in the first equation,
100+ 2+ 3=2z.(2 +39),
or 1le+438=22%>}6x;
by transposition, 21 —52=3,
: . 5 8
or @ — - . z=-3;
2 2
25

5 3
. b e 2 —_—=— ’
completing the square, x 21‘+ 16 2 1 16’
+

extracting the root, @ 5 7
X -— .- = -
g 2 2 P

1 .
ad v =3, or — 2’ the first of which only answers the

conditions; .. y =06, and the number is 36.
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28. There are three numbers, the difference of whose dif-
ferences is 8; their sum is 41; and the sum of their
squares 699. What are the numbers?

Let x =the second number,
and y =the difference of the second and the least;
v =y, z, and #+y 8 are the numbers,
and their sum =824-8=41;
by transposition, 3r =33,
. and 2=11;
S (=)' 121419 +9)* =699 5
or 603+ 16y +2y¢=699,
by transposition, 2y°+ 16y =96,
and y’-l- 8y =48;
completing the square, y*+ 8y-+16=64;
extracting the root, y+ 4= 8,

and y = 4, or — 12, both which values answer the con-
ditions; and the numbers are 7, 11, and 23.

PRV N L

29, There are three numbers, the difference of whose dif-
fereuces is 5; their sum is 44; and continual product
is 1950. What are the numbers?

Let x =the second number,
and y =the difference of the second and the least;
.. the numbers are x—y, x, 2+y+35,
and @—y+r+r+y+5=) Sx+5=44;
by transposition, 3x =30,
and vr=138;
co (18— ). 18.(18 +y) = 1950,
and (18 -y).(184y) =150,
' or 234—5y—3y°=150;
Sy sy =84;
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25 361
completing the square, y*+ 5y+ — —84 + o=

2

1
extracting the root, y + - =+ _9.

ad y =17, or — 12, both which values answer the con-
dition; .°. the numbers are 6, 13, and 25.

D e e T T

30. There were two rows of counters, of ‘which the upper
row exceeded the lower by ome. A certain number
having been taken from the upper row, and as many as .
then remained from the lower row, it was found that the
square of the number remaining in the lower row, added
to the square root of that number, is equal to 72 divided
by the excess of the number taken from the upper row
above unity. Required the number of counters taken

from the upper row.
Let x4 1=the number in the upper row;
.*. r=the number in the lower, _
y + 1 =the number taken from the upper row ;
.. z=y=the remainder in the upper row,
and y = the remainder in the lower row ;

e y2+ ~/ y=
and y5+y5=72;
completing the square, y"‘f ot +.1 =172 +,i = 2—22

2

extfaqting the root, y# + ~ = + T}

e ;y*=8, or —9,
and y°=64, or 81;

S.oy=4, or ,:/ 81, the latter of which is excluded by the '
nature of the question.
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81. A Grocer sold 80 pounds of mace, and 100 pounds of
cloves for £.65; but he sold 60 pounds more of cloves
for £.20, than he did of mace for £,10. What was
the price of a pound of each? ' '

Let @=the price of a pound of mace (in pounds),
and y = the price of a lb. of cloves;

1
then x : 10 :: 1 : the number of lbs. of mace for £.10 =;O.

In the same way ilﬂ = the number of lbs. of cloves for £.20;

Again, 80xr+-100y =65,
or 16+ 20y=13;
40x
6z +1
and 96s° + 562 =78x+18;
by transposition, 962* —22r =13,
. 22 13
and " — — . x=—;

96 96

. ol
| completing the square, 1° — -;—:.x +é-%); = %.

s 162 +

=13,

18 _ 1369.
96 - -9‘6\2 ’
. 11 37
extracting the root, 1 — — = + —;
8 96— 96
1

: 3 .
and .. x =-, or — %’ which last does not

1
2

answer the conditions; and y =

o1
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.. the price of a pound of mace is 10 shillings, and of
a pound of cloves, is 5 shillings. -

Vovrr e rsrtessss s

32. 4 and B engage to reap a field for £.4. 10s.; and as
A alone could reap it in 9 days, they promise to com-
plete it in 5 days. They found however that they were
obliged to call in C, an inferior workman, to assist them
for the two last days, in consequence of which B re-
ceived 38s. 9d. less. than he otherwise would have done.
In what time could B or C, alone reap the field ?

Let @ =the number of days in which B could reap the field,
and y = the number in which C could reap it;
then é.+£-.: i 2 90 : the number of shillings B would

810

have received =m ,

0 ‘ . .
andf x90=%=tbe number he did receive ;
X

. 810 450 _ ;15
9+ -z —32“'4’
54 30

9+z =
. 216x — 1080 — 120z =9+ z°;
by transposition, z*—87r= —1080;

[ 1'
r ]
4’

completing the square, @° —87x + ~ =% -

3249
11080 = ——3
] 4

. ' 8 5
extracting the root, r ——22 = + 51 s
and r =172, or 15..

I
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: C ‘s 5 .2
Let 2 =15, then-+ﬁ-i;§—

9
by t iti 2 1 s_1.1
1] iop, ~=1—~— ==~
y transpos ,y 9 879’

. ¥y =18 the number of days n
whlch C could reap the field. The other value of z is ex-
cluded by the nature of the quesuon

COPPP s s o OO s rsrs

38. Throwmg out the three court cards from a suit of spades,
and placmg the remainder in two heaps, I find the sum
of the pips in the smaller. heap is to the, sum in thé
greater, as the number of cards in the greater heap is
to the number of cards in the smaller. But if I add
the seventh card to the smaller hesp, the :difference of
the number of pips in the two heaps is equal the square
of the number of cards in the smaller. = Required the
number of pips and cards in each.

The whole number of cards =10,
and the whole number of pips=255.
If .*. x=the number of cards in the larger heap ;
10 — r = the number in the smaller,
and if y = the number of pips in the smaller;
$5~y= the number in the larger,

foy 2 55— y : 10—wa,
and (Alg 179) y : w103
ory : Nro: 25
Qy—ll.r

Again, after the change, ‘y+7=the number of pips in the
smaller heap,
and 55 — y — 7 =48 — y =the number of pips in the larger
lreap,
and .*. their difference =2y —41=(11—2)",
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and by substituting for 2y its value, 1He—-41=01—2a)"
=121 —222 4 7%, : :
and .. by transposition, 1’ —88r=—162;

83|* 1089,
completing the square, x* — 331‘ + Z = <
441 ’
162=7-
33 21
extractmg the root, z= -2- = i. 2’

and .r.-6 or 27 ; but 27 being inconsistent with the nature.
of the problem, the number .of ¢ards in the larger heap
=6, and .'. the number in the smaller heap=4; and the

' .. 11 . :
number of pips i the smaller=—2£=33, and .. the num-
ber in the greater heap = 22. |

G OO PP PPt o s rr s s

34. The fore-wheel of a carriage makes 6 revolutions more
than the hind-wheel in going’ 120 yards; but if the
_periphery of each wheel be increased one yard, it will
make only 4 revolutions more than ‘the hind-wheel in
the same space. Required the circuniference of each.

Let x=the number of yard.é in the circumference of the

larger,

and y = the number in the circumference of the less ;

then 20 2120 _¢
or 20y =202 — 2y ;
-~ by transposition, xy = 201‘ QOy

120 120
Agaig, ~—— = —— =4
ga‘n’x+l=y+l b

or 30.(y + N=(z+1). (eg—y),
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or 0y+30=29xr+29—~ay—y;
by transposition, ¥y =29zr—1~3ly,
and .’. 292~ 1 —81y =20xr—20y;
by transposition, 9r=11y+1,
lly+1

ore=

.
*

11y°+y 220y +20
9 9
or 11y° + y =220y +20 — 180y = 40y +20;
L2 39 20, :
Y AT

. ‘ . 39 39 1521
completing the square, y" —— ‘y+2—2 _.——-é_g], +

.. by substitution, —20y,

1’

20 _ 2401
117 gg)’
49

. 3
extracting the root, y — g—g =% 22’

S Y=4, or —— 3.
Yy » ll’

,» the number of yards in the circumference of the less=4,
and the number in the circumference of the greater

ly+1_
=

5.

Crerrossser s rserres

85. On the late jubilee, a gentleman treated his tenantry at
the following rate. He allowed for each poor child a
certain number of sixpences, for each poor woman six-
pence more, and for each poor man sixpence still in
addition. The number of women was one-fourth
greater than the number of men; the number of”
children was equal to twice the square of the difference
between the numbers of men: and women; and the

i
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whole expence was £.8. 2s. But had each child-been
allowed as much as each woman, the expence on their
account added to nine times the difference of what the
men and women cost, would have been &£.4. 18s. Re-
quired the number of men, women, and children, and’
the allotment to each.

Let 4x = the number of men;
.*. 5xr=the number of women, - .
and 22° =the number of children. )
Let y =the number of sixpences each child had;
*« ¥+ 1=the number each woman had ;
and y + 2 =the number each man had;
s 2%y + 9zy + 137=3924;
also 2r'y+22° +9xy —272=196;

.'. by subtraction, 24*—40x= —128,
 and 2*—20x= —64;
completing the square, #°—202+100=100—64=36;
_ extracting the root, xr —10= 6,
and x = 16, or 4, the former of which will not answer the
conditions of the problem; .'. the number of men was 16,
of women 20, and of children 32.
' Also 32y + 36y + 52 =324,
or 68y =272;
Lt y=4s
.. each child had 2 shillings, each woman 2s. 6d., and each
man 3s.

C IO P LI 0O 200 rrr s

86. A and B were going to market, the first with cucum-
bers, and the second with three times as many eggs;
and they find that if B gave all his eggs for the cu-
cumbers, A would lose 10 pence, according to the
rate at which they were then selling. A4 therefore
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reserves two-fifths of his cucumbeu, by which B would
lose sixpence, according to the same rate. ‘But B,
selling the .oucumbers at sixpence .apiece, gains upon
-the ‘whole the price of six eggs. Required the number
of eggs and cucumbers, and their price.

Let x =the number of cucumbers,
and y =the price of one; '
Se 8= the number of eggs,
ry—10

and 37

= the prxceofoneegg, :

3
also - 7y =4y — 16,

or Sxy=5.ry 80,
<. 2xy =80,
amd ry=40;
3 2.(2y—10)
also 3.6@—(@y—10)=+,
. 1 -
or ?Sx’—sow=60,

and 92°— 75z = 150;

2
completing the square, 9z° —751-}-@ = ég:— +150
11025 |
T ,
76 105

- '_6' »
and 3r=230, or — 5, the latter of which is excluded by the
nature of the problem; ... x=10,

extracting the root, 3z — 5=

and y= ‘-1'-—0 =4,

Hence the number of eggs was 30, and of cucumbers, 10;
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. the price of a cucumber was 4 penoe, and of an egg
=ty - 10
3z

= 1 penny.

87. A person bought a certain number of larks and spar<
rows for 6 shillings. He gave as many pence per dozen
for larks as there were sparrows, and as many pence per
score for- sparrows as there were larks. If he had
bought 10 more of each, (the price of larks remaining
the same) and had given as much per dozen for sparrows
as he gave per score for larks, they would have cost

- £.1, 58 5d. Required the number of each.

"Let 2 = the number of larks, and .:. = the number of
pence per score for sparrows,

= the number of sparrows, and .. = the number
of pence per dozen for larks ;

D) B g

and ay= 15 x 36 =540.
Again, if 2+ 10=the number of larks,
and y + 10 =the number of sparrows ;
r+10 _ 2y + 10y
12

then the price of the larks = y x P

. ' 5
and the price per dozen of sparrows a=,-i1/§ X 20= —;f 5
5y° + 50y
3x12 ’

2
§4_l-£|;_y_x 104 2@ +109) _

,'. the price of the sparrows =

and

and (54 +9)80+ 5 .(y*+ 10y) =36 x 305,
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or ¥*+ 16y + 324 = 36 x.61 =2196 ;
) by transposltlon , ¥ +16y=1872;
complelmg the square, y* + 16y + 64 =1872 + 64=1936;
extracting the root, y + 8= 1 44;
~. y =36, or — 52, the latter of whlch will not answer the
counditions of the problem,

15x 36

“and @ = =15;

=« he bought 15 larks, and 86 sparrows. .

B et ottt e

38. A Poulterer bought a certain number of ducks and 18
turkeys for £.5. 10s.3 each turkey costing within one
shilling as much as three dacks. He afterwards bought
as_many ducks and 5 over, and 20 turkeys, giving one
shilling a piece more for each duck and turkey than be-
fore; and finds that the value of his former purchase is to
the value of the present ome :: @ :. 3. Required the
number of ducks, and the prices of the ducks and tur-
keys at the first purchase. -

Let x =the number of ducks required,
and y = the price of a duck;
oo Sy — 1=the price of a turkey,
and zy+ 54y —18=110,
or xy + 54y =128,
Now at the second purchase, z 4 3 = the number of ducks,
y+ 1, and 3y = the price of a duck and turkey, re-
spectively ;
». 10 : xy+x+65y+5 2 2 : 3,
or 55 : xy+x+65y+5 :: 1 : 383
s xy+x+65y + 5=165,
and vy +2+65y=160;

.
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but ry + 54y =128;

.. by subtraction, r+ 11y =32,
or# =32 — 11y, which being substituted in the first
equation, :
32y —11y*+ 54y =128,
or 11y°*—86y= —~ 128,

86 128
andy’—l—l-.y= kT s

. 6 3(* 18
completing ~ the square, y* — %._y +§—:} = 1849 _

121
128 441 N
1 1er’
. 43 1
extracting the root, y — o= + %—‘,'

64 .
and y=1;>° % the former of which makes

negative, and .. the price of a duck s 2 shillings, and the
price of a turkey =5 shillings. Also the number of ducks
=32 - 11y=10.

99. There are three towns A, B, and C; the road from B
to A forming a right angle with that from B to C. Now
a person has to go from B to A, but after travelling a
certain distance towards 4, he crosses over by the
nearest way to the road which leads from C to A, and
.when' on this road he is 3 miles from 4 and 7 from
C. He then proceeds to:4, and when arrived there he

- finds that he has gone a distance, equal to one-fourth of
the distance from B to C, more than he would have done,
had he gone the direct road from B to 4. Required
the distance of B from A and C.

Kx
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58 . Ecamples of the Solution of Probléms
Let B€E=r, BA=y, AC=10,

A

and since the shortest path from a given point to a given
straight line is a perpendicular drawn from that point, draw
ED perpendicular to AC; E being the point. where he
leaves the road B4; .°. D is the point where he enters the
road CA; .. CD=7,and DA=38.

By similar A’ BA : CA = DA : AE,
ory: 10 :: 8: AE=$P—,

N . . y

and BA : BC :: D4 : DE,

. . Sz
ory :x::'8: DE=—;
J Yy

or 8.(x +y) 3()+-wy,

and Q”y-% (x+y) ~ 2403
but 2* +¢° = IOO,

~. by addition, &'+ 2ry +4° — 4. (w+y)_—-14o,

- completing the square, (2 4 y)* — 24. (z‘ +y) + 144 =

144~ 140 =4
éxtracting the root, 4y — 12 =+2;
wr+y=14, or 10, the fermer of which only
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answers the conditions, .. ¥*+2zy+y° =196,
but #*  +3°=100;

.". by subtraction, 2ry =96,
and 7' —Qry +y° =4,
whence v —y = + 2,
butz +y =143

.. by addition, 2z =16, or 12,
" and by subtraction, 2y =12, or 16;
x=8,' or 6,
and y=6, or 8;
.. the distance of B from G is 8, or 6 miles, and from
A4 is 6, or 8 miles.
1 .
40. In a garden is a square bowling-green, a side of which
1s 30 yards, and near to it is a rectangular grass-plot.
The number, of square yards in the area of the grass-plot

is a mean proportional between %, and the number

of square yards contained in the grass-plot and bowling-
green together. Also the number of square yards con-
tained in the square described on the diameter of the
grass-plot is a mean proportional between 10, and the
number of square yards contained. in the aforesaid square
increased by the number contained in the bowling-green.
Required the area and sides of the grass-plot.

Let # and y =the number of yards in the sides;
- @y = the, area,

and% T ry n x_y‘: ry4-960;
i e 192 172800
Y=g Wt T
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' s 192 172800
by t tion, e iy =
y transposition 7'y 79 Ty=og

: . .
completing the square, z°y*— % ¥ +ﬁ 172800 +zﬁl

18660416

K
3696 -
79 , -

extracting the root, ry — g—g =+ —

‘. 1y =48, or -:-_—79-, the former of which only

answers the conditions of the problem.
© Again, 10 : 22+y® ;2 2" 4y° : 2 +y" 40003
(24 y°)'=10.(2"+y*) +9000;
by transposition, (#* +%%)* — 10.(2*+ %) =9000;
completing the square, (+°+3%)° - 10.(a*+y*)+
25 =9025 ; }
" extracting the root, z°+y'—=5=05;
*. 2 4 y* = 100,  or — 90, the latter of which will not
auswer the conditions ;
T but, Qxy 96,

. by addition, 2*+2ry+y’=196, and * +y= +14;
by subtraction, @*—2ry+y°=4," and @ —y=+¢Q;

.. by addition, 2@ = + 16, or +12;
| =18, or +6;
'by subtraction,’ 2y = + 12, or +16;
y=%6, or +8;
but the positive values will only answer the conditions, and
the area is 48 square yards.

41. A rectangular vat, 3 feet deep, when filled to the depth
of 2 feet, holds less than when completely filled, by a
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number of cubic feet equal to 24, together with half the
number of feet in the perimeter of the base. It is also
observed, that the length of a pole, which reaches
from one of the comers of the top to the opposite
corner of the bottom of the vat, is equal to one-eighth
of the number of feet in the square inscribed on the
diagonal of the bottom. Required the dimensions of
the vat.

Let # and y be the number of feet in the sides of the
base ;

then (3ay=—2ry=) xy=24 +z+y,
and 9+1”+y =z (-T +y )3

and 947" +y)—8./9+2" +4°'=9;
completing the square, (9+2°+y%)~8 J 9+2*+ y
+ 16=25;
extractmg the root, /9 +2* +yt-4= +35,
and ~/9+z3+‘1/ =0, or = 13
<942+t =81, or 1;

by transposition, 2>+ y*= 72, or —8, the latter of which
is impossible ;

but 22y =48 +2.(z+);

. by addition, z*+42xy+3*=1204+2.(r+y);
by transposition, (z +y)*—2.(xr +y)=120;
completing the square, (24 y)'—2.(x+y)+1=121;
extracting the root, z+y—1=+11,
and r+y =12, or — 10, the latter of which is impos-
sible ;
st eey 4yt =144;



62 Examples of 4he Sulution of Problems

but 4oy.=144;

;byv subtractiop, 2°—@zy + ¥ =0,
and -—y =0 H
but # +y=1¢2;

*. by addition, 2zr=1¢,
 and 1=6;
"y =ux =06, and the base is a square whose side is 6
feet. ' o

~ CrIPrrr s s rrorrrrorn v

42. A person bought two cubical stacks. of hay for £.41,
each of which cost as many shillings per solid yard as
there were yards in a side of the other, and the greater
stood on more ground than the less by O square yards. .
What was the price of each?

Let @ = the humber of yands in a, side of the larger,

and y—the number in a side of the less;
then z* and 3= the number of solid yards in the stacks,
and 2°, and y®= the number of square yards in their
bases ; o :

. codl—yi=g,
and 2’y +y’w=800;

820
ay’

_"2

and .‘z'f +2y +yi= ﬁ ;

e ‘Z‘Q'i"‘ye =

but #' - 2a*y°® +y’=81 ;

2
*. by subtrdctlon, 4x’y = 7 - 81,

820 812°y°
or 1y’ =T T )
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81 o._820° o,

by transposmon, a'yt +-f4- ry=— | = =168100;
, ' . 44,81 oo, 81
completing the square, 'y" + 7rY + 3= 168100

+ 6561 _ 10764961
64 64 ° g

' 8281
8

.
’

PRI 81
extracting the root, 2°y*+ i +
22, 1681 . )
*. 'y =400, or — —— , the latter of which is impossible ;

s 2y =+ 20, the positive value only answering the con-

ditions of the. problem,

but 2xy =40;

. by addition, #*42xy +9° =81, and #+4y= +9,
and by subtraction, x* —2ry +y’= 1; o2—y=+1;

.. by addition, 2xr= + ip, or +8,
“and =+ 5; or +4;
- by subtraction,’ 2y = + 8, or +10,

and y= + 4, or +5;
.. the prices were £.25, and £.16.

D e ol e S N P VY

43. A and B put out different sums to interest, amounting
together to £.200. B’s rate of interest.was £, 1, per
cent. more than A’s. At the end of 5 years, B’s ac~

~ curulated simple interest wanted but £.4. to be double
of A’s. At the end of 10 years, A’s principal and
interest was to B’s as 5 : 8. Requlred the separate
sums put out by each, ah’d the rate per cent.
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Let 4x= A’s money (in pounds);
.~ 4.(50 — @)= B's money;
y=A’s rate of interest;
.y +1=Bs rate;
x_';y = A’s interest after 5 yea'rs,'
' and (50—a).(y +1)
S
. (50-a).(y +1) o XY
L] 5 +4—2 . 5 3
or 50y —ry+50—2x+20=2ry;
s 8ry=50y+70-2 . . . ().
Again, after 10 years, A’s capital and interent =4
Qry __ 10x+4zy
+ Y =Q. 3 s
(50—x).(y+11)
5 9

.10r+x_y . e.(50—3:).(y+ll) .5 s 8;
5 5
.~ 80r +8ry =250y —5ry +2750—55z;
by transposition, 18xy =250y 42750 — 185z . (2)
" but from (1) 152y =250y +850—52;

= B’s interest after 5 years;

and Bs=2:

.2

.*. by subtraction, .Qxy =130x—2400 . . . (3)

multiplying (1) by 13, and (2) by 3;

<. 650y +910—13r=(39xy =) 750y + 8250 — 405z ;

by transposition, ' 100y = 392z — 7340,
‘or 50y =196z ~ 3670, which being multiplied by z,
" 50ry=1961"—3670z; but (3) being multiplied by %
50xy = 3250 — 60000 ;
<. 1962°— 36702 = 32502 — 60000 ;
by transposition, 196" — 69204 = — 60000;
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3
completing the square, 1962* — 6920z —Z—

=299‘2900 — 60000 = 52900
49 49

extracting the root, 14z —

5

1730

)
7

1
. 142 =280, or

. xr=20; _
‘. A's money=4r=80 pounds, and B’s=120 pounds,

196 x 20— 3670
ady=s ———-—— H
50
. A’s rate of interest was 5 per cent., and B’s 6 per

cent,

L S TS T S N

44. When the price of brandy was three times the price of
British spirit, a merchant made two mixtures of brandy
and British spirit, and the prices per gallon were in the
ratio of 9 to 10. He afterwards mixed twice as much
brandy with the same quantity of British spirit in each
case, and the relative price was the same as before.
Required the ratio of the quantities mixed.

Suppose at first r gallons of British spirit were mixed
with one gallon of brandy, in one case; and y gallons of
British spirit with one gallon of brandy in the other case;

then
x+3
x4 1( the relative prices of the

D . y+3( first mixtures per gallon;
and y+1: 1 y+3 : 3/—+l

LL

41 :1:: 243 :
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) 43 y+3
4 1 : 10, ~=
;"heucex_*_] y+l‘9 0
246 y+6 e
In the same mannerx+2.y+2, 9: 402“ -

and ..xy+w+3y+3 xy+3r+y+3 59
ivdo xy+w+3y+3 : Qw—Qy.:: 9 : 13
NIyt oz +Sy+3—18x—18y,
by transposmon, zy—172+21y+ 3= 0,
also ry +2r+6y+12 : sy +6a+2y+12 = 9 = 10;
Cdiv ey +2r+6y+12 : 42—4y = 9 : ”1,.; .
c.zy+2x+6y+12=362r—36y;
by transposition, ry — 34z + 42y +12=0;
butxy;l7x+21y+ 3=0;

*. by subtraction, 17r—21y—9=0; Ceae
also 2xy—34r + 42y + 6=0,
and 2y — 34z + 42y +12=0;

+*+ by subtraction, 2y —6=0,

or 2y =0.
Now x=e—l%9;
. w_(,mﬁ,
17
-and Qly’+9y= 102,
34
‘ory -|—-y— — y
1
completing. the square, U +7y+ ] 96 = 8_4 + -]%; = ?——3—6
| | .‘.. I 31
extractifig the root, y+-l-2 =0
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17
S yYy=9, or ——77;
S X = 3 3
». the first mixtures were in the ratio of 3 to 1, and 2
to1; and the second in the ratio of 3 to 2, and of equality.

. .
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Secr. X. |

Examples of the Solution of Problems in Arithmetical
and Geometrical Progressions.

1. A rErsoN bought 7 books, the particular prices of
which (in shillings) were in arithmetical progression. The
price of the next above the cheapest was 8 shillings, and
the price of the dearest 23 shillings. What was the price
of each book ?

Let @ =the price of the cheapest,
and y =the common difference ;
then x + y=the price of the second =8,
and r+ 6y =the price of the dearest=23;

.*. by subtraction, 5y =15,
and y=3;
Sor=8—-y=8-3=5,
and .. the prices are 5, 8, 11, 14, 17, 20, 23 shillings,
respectively.

‘2. A number counsists of 8 digits,” which are in arithmetical
progression; and this number divided by the sum of its
digits is equal to 26; but if 198 be added to it, the digits
will be inverted. Required the number. -

Let @ — Yy
z represent the digits ;
rty
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then the number will be 100.(x—y) + 100 + 2 +y =
lllx—ggy;
. 111z2—99y
) 3x
or 37z — 33y =26z,
and .*. by transposition, 11z =233y,
and x=3y.

= 26,

Again, 1’113-—-99y+|98=160.(z+y)+1ox+(.¢_y) .

=111z 4+99y;
.. by transposition, 198y = 198,
and y=1;
. . x=8y=3;
*. the digits are 2, 3, and 4, and the number =234. -

P el

3. The sum of £.1. 7s. was to be raised by subscription
by three persons A, B, and C; the sums to be sub-
scribed by them respectively forming an arithmetical
progression. But C dying before the money was paid,
the whole fell to A and B; and C’s share was raised
between them in the proportion of 3 : 2, when it ap-
peared that the whole sum subscribed by 4 was to the
whole sum subscribed by B :: 4 : 5. Required the
original subscription of 4, B, and C.

Let 2=y, 2, 2+y, be the respective subscriptions of 4,
B, and C; ‘
then 3#=27; and .. 2=0.

‘Now 5 : 2 = (C’s share =) 9 4y : the part paid by B’
2
= ‘5 . +_7/),

and 5 : 3 9+ y : the part paid-by A=§\(9+y),
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and’ c'ons'ec'lnént.ly, A paid upon the whole 9 — y + g

2-2y
’

O+y)= 5

also B paid upt')n the whole 9 + ;(9 +y)= 63-:23';
hence, 72 -2y :763+2y :: 4 : 5,
v -and {4lg. 179.) 185 : 63+2y :: 9 : 5,
and (4/g. 186) 15 : 63+2y == 1 : 5;
. (21) G842y=175;
by transposition, 2y =12,
and y=6;
. the sums to be subscribed originally were 8, 9, and 15
shillings.

D e o

4. Four numbers are in authmetlcal p‘rogresslon The sum
.. of. their squares is equal to 276, and the sum of the
. numbers themselves is equal . to 32. What are the

numbers ?

Let 2y = the common difference, .
and z+3y
rv+y
ey
=3y
then their sum =41 =32,
and .. x=8;
“also‘the’sum ‘of their squares = 42° + 20y* =276, in which
substituting the value of z found above,
256 + QOy =276;
by transposmon, 20 y =20;
y =1;

be the numbers ;
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‘aud y= :t l; . e [N {;
hence the numbers are 11, 9, 7, 5.

PN T N S 2

5. The sum of the squares of the eytremes of four numbers
in arithmetical progresslon is 200, and the sum of the
squares of the-means is 136. What are the numbers?

Supposing as before, x4 Sy, @+ y, x— _y, and r — 3y,
to be the numbers ;
then 22* -I-l'Sy = 200,
and -22°+ 2y°*=136;

*. by subtraction; 16y* =64,
and 4y = +8;
. coy=+2;
'whence 2*=68—y"'=68—4=064,
and #= +8,
and .*. the numbers are + 14, +10, +6, +2.

P S Y P VPP

6. The sum of the first and second of four numbers in geo-
’ metrical progression is 15, and the sum of ‘the third and
" fourth is 60. Required the numbers.

' Let z, zy, 2y°, #y°, be the numbers;

) wrtay=15,
and zy’ + 2y® =60,
or y*.(r+2y)=60,
or 155°=60
o, y’~=4,
and y= + ¢, .
and (z+42x=) Sx=15;
S =5,
and the numbers are 5, 10, 20, 40, -
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7. The sum of four numbers in geometrical progression is
1
equal to the common ratio41; and the first term =]—7.

Required the numbers.

Let 2 =the common ratio ;

1 r 2 2

.*. the numbers arel—7, TITIRTL
1424242 (1+2%).(142)
17 - 17

l-l-.r’.
17
S 17=144"

“and 16=1%;
e ta=w,

’

and 1+ 2=

and 1 =

4 16 64
and the numbers are — —, =

17’ 17° 172’ 7°

P e et

8. A regiment of militia was just sufficient to form a
equilateral wedge. It was afterwards doubled by the
supplementary, but was still found to want 385 men to

complete a square containing 5 more men in a side,

than in a side of the wedge. . How many did the regi-
ment at first contain ?
Let @ = the number of men in a side of the wedge;

s (Alg. 212) (a:+1).§ = the number of men in the

wedge ; ‘
o@D e 4885=(a 4+ 50,
or @' +r+385=2+ 102 +25;
.. by transposition, 360 =9,
and 40=ux;
.. the number of men =820.

!
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0. After A who travelléd at the rate of 4 miles an hour,
bad been set out two hours and three-quarters, B set
out to overtake him, and in order thereto went four miles
and a half the first hour, four and three-quarters the se-
cond, five the third; and so on, gaining a quarter of a
mile every hour. In how many hours would he over-
take 42 |

Let z —the number of hours;

(Alg 212) (9 +(@—1)= ) X == the whole number

of mlles he travelled H
but ll+4'.r—the whole number A travelled ;

1 x :
(9+ ;(x—l)).§=ll +4z,
' )
or 9x+%—~ §=22"'f8‘”’ |

.. x  8xr .
and hy transposition, 7 + Z=92'» '
' a2 3z 9 9 _ 361
h — Rl — 1 22 —_—— s
completing the qquare, + " + 6 + 5= 367

tracti th.oot a:+3_
l er — - S— —
extracing 2 4 T 4

=4, or —?;,

[0 S N

.xr=8, or —11;
hence in 8 hours he would overtake him. =11 not an-
swering the conditions of the problem.

P S e e

10. The base of a right-ahgled triangle is 6, and the sides
are in arithmetical progression; it is required to find the
other two sides. _

Let 6 — 2z, 6, and 64z be the sides;
Mm
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then 36— 12x+2*+ 36 =36+ 122+ 2*
(Bucl. B. 1. p. 48.) 7
by transposition, 24r =36,

and r =~
. 12 15
. the gldes are g 2’ and e

But if 6 be the first term of the progression ; let,
6, 64z, 642 be the sides;
then 36 4+ 242+ 41% =386 + 36412z 2*;
by transposmon, 8z*+ 12z = 36,
or *+4x=12;
completing the square, 2° +4r+4=16;
. extracting the root, 2 4+2= +4,
and =2, or —6,
and the sides are 6, 8, and 10; or 0, 6, and —6.
The problem is not properly restricted ; the algebraical

expresslon, in this instance, is more precise than the lan-
guage in which the problem is stated.

et aeanta s a2V PV VY

11. A and B set out from London at the same time, to go
round the world (23661 miles) one going East, the other
West. A goes one mile the first day, two the second,
and so on. B goes 20 miles a day. In how many

days will they meet; and how many mlles will be
travelled by .each?

Let # =the number of days;

then (4lg.212.) (z + l).g=the number of miles 4 goes,
and 202 = the number B goes;

x +

-+ 202 =28661,




-
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and 2® +412=47322;
2
completing the square, z°+41x+ % =47322 +

1681 190969
4 4

’

o ‘ 41 43
.. extracting the root, x-{-? =+ 72—7;
S.ox=198, or —239;

.. they travel 198 days; A goes 19701 ,'ahd B 3960 miles.

D e sl Y PPN OSSNy

12. A traveller sets out for a certain place, and travels one
mile the first day, two the second, and so on. In 5
days afterwards another sets out, and travels 12 miles
a day. How long and how far must he travel to over-
take the first?

Let x =the number of days;

then # + 5 =the number the first travels,
d . (Alg. 212.)) (z +6). x-;-_5 =the distance he travels,
_and 12z = the distance the second travels ;
<. (@ +6). x—:f =12zr,
and z* + 117430 =242 ;
.. by transposition, z°—13zx= —30;

completmg the “square, z° — 13x + 1—2—9 = 1?-— 30—? 5

) - 18 7
extracting the root, T = o 2’

and =3, or 10,

“« they are together at the end of 3, and 10 days after the

second sets out; and 36 and 120 miles is the distance . tra-
velled.
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18. 4 and B, 165 miles distant from each other, set out
with a design to meet; A travels one mile the first day,
two the second, three the third, and so onj B travels
20 milés the first day, 18 the second, 16 the third, and
so on; How soon will they meet? -

\

Let x =the number of days required
then 14243+ .. .. +1‘=(l+x).g=thé number
of miles A travelled. '

©IR

and 204+ 1B+ . . . . +20 ~ 2242 =(42 - 27).
the number B travelled ;.
. . T

e (48 —2x).—-= 165,

- 43-0. 5= 168

or i*—482= —330;

. . 184 184
completing the square, x* — 432 + 49 = —4—9 — 330
529 ' ~

. 4 23
extracting the root, x — — = + —; |
. 2 2
v 2.=10, or 83. .

Hence it appears that they meet in 10 days. On the
10th day B travels 2 ‘miles; and the next day he rests; the
following day he returns 2 miles; the succeeding’day 4,-
and so on, increasing two miles every day; and on the 33d
day he again comes up with 4; who has been travelling
forward, every day’s journey being one mile longer than that
of the preceding day.

Crogarsrsv e sr. vrrrs

14. There are four numbers in arithmetical progression
whose continual product is 1680, and common differ-
ence is 4. Required the numbers.
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Let 46, r+42, x—2, and z — 6, be the numbers;
then (z* — 86). (+* — 4) = 1680,
or ' —401*4144=1680;

. by transposition, z*— 402" =1536;
completing the square, 2* — 402° + 400 = 1936,
extractmg the root, ' —20= +44;

. #* =64, or —24,
andr= +8, or +2./ —6,

and .’. the numbers ure + 14, +10, +6, +2; the two
other values of z being impossible,

P 2t e RPN

15. The product of five numbers in arithmetical progression
is 945, and their sum is 25. Required the numbers.
Let 2+2y, +y, z, r—y, ¥ — 2y, be the numbers ;

then 52 =25, and .. r=35;
also, @.(z* = y°).(z* — 4y*) =045, or dividing by r=35,
@@*-y%). (=" - 4y*) =189,
or z* — 52°y® + 4y* =189,
and 4y* — 125y° 4+ 625 =189 ;
by transposition, 4y*—125y° = —436;

: ; 1252 15625
«completing the square, 4y' — 125y° + —i‘é] =5
8649 ' '
125
extracting the root, 23° - =% %—

1
2y’= -;2, or 8;
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109
2
and the numbers are 9, 7, 5, 3, 1.

Sy=+= -y or 2,

o

rvon

16. A Gentleman divided £.210 among three servants, in
geometrical progression ; the first had £.90 more than
the last. How much had each?

“Let #y°, xy, #=the number of pounds each had ;
then zy* =2+-90,
and 2+ 2y +2y*=210;
or 2r+2y+490=210;
by transposition, 2 + @y = 120.

Now from the first equa'tion, r= 7———

-1’

: 120
and from the last, w=T2;

120 90
y+2 y -1’

4 3

r =

y+e y—l-

o 4yg—4—8y+69
by transposition, 4y‘-—3y= 10;
9 169

completing the square, 4y® — 3_y+—-—10+ 6=16

extracting the root, Qy—g =+ 1_3,
4 ~ 4
. 5
and:2y =4, or — 3}

d.y=¢, or —Z;
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120
whence x = .’/Té: 80, or 160,

and the sums are 120, 60, and 30 pounds.

L aanasaadendessaad o adi

17. The sum of three numbers in geometrical progression is
85; and the mean term is to the difference of the ex-
tremes as 2 to 3. Required the numbers.

Letg, r, and zy, be the three numbers ;
x -
§+w +xy=3o,

z
and 2 : .ry—; w28,

1
orl :y—-:2: 3;
4

2
Y= =-=3,
Y
and y’—l:%.y;

.. 5 38
by transposition, 3" — 2 Y= 13

o 3 9 9 @5
‘ 2 — —— ———
ompleting the square, ¥ v+ i =1 +1 =16’

. : 3
extracting the root, y —

5
_=:_|-_-;
4 4

. 1 . .
cYy=2, or= 2? which last does not answer the conditions;;

e (§+1+2x=)7§=35;

o.: r= 10,
and the numbers are 5, 10, and 20.
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. There are three numbers in geometrical progression,. the:
greatest of which exceeds the least by 15. Also. the
difference of the squares of the greatest and least is to
the sum of the squares of all the three numbers as 5 : 7.
Required the numbers.

. Let z, zy, zy?, be the numbers;
then 2y* —z =15,
and 2'y* —a* : P4ty 4t 50,
ofy‘—l- s yttytl o5 0T
Cyt-1: 942 5 2
and y‘—1=§§-+5;

- 5
by transposition, y*—2. y*=6;

. 5 121
completing the square, y*— pe ¥4+ 6= 6 ‘% =I5

5 11
extracting the root, y*— = + T

3 . ..
. y'=4, or — 3’ which last is lmp_omble,

and y= +2;
. from the first equation, (4v —2=)37r=15,
and r =53
*. the numbers are 5, 10, and 20.

PP Pr b PP 2P PO s

19. The sum of three numbers in geometrical progression is
13, and the product of the mean and the sum of the ex-

tremes is 30. Required the numbers.

Let the numbers be ;, %, and 2y ;
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@
then §+x +xy=13;
T
and ( -4+2y ). 2=80; .
G+=)

. T 30
<. by transposition, 13 —¥=~4zy= —

and 132 — 2° =30,
or 2°— 182= —30;

dleting the square, z°— 181‘+-]%9'= ]-2_9.-30,:4;-2;
. 18 _ 7
extracting the root, »— - = + 5
and .. x=10, or 3. i
If =38 then §+?;y= 13—-3=10,
or2+3y°=10y;
by transposition, 3_yh— 10y = —3,
, 10
or _'y —_—— .y:: -1
3
pleting the square, y* — -12.3/ + 2 _%_ 1 -_-_l?;
c ’ 3 9 9 9

. 5 4
extracting the root, y-—--é =+ 3 R .

1
c.y=3, or 5,

and the numbers are 1, 3, 9.
: other value of x be taken, the corresponding values of
‘impossible. '

P N et es s

There are three_numbéré in aritﬁinetical progressioml an;i..
he square of the first added to the product of the other-
- N~
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two is 16; the square of the second added to the pro-
duct of the other two is 14. - What are the numbers ?
Letz—y, z, x+y, be the numbers ;
then 224° — 2y +y°= 16,
and 2s°—y*=14;

*. by subtraction, 2y* —zy=2¢,
and by adaition, 41* — 1y =30,
or 24°= 2+ury,
and 42°=30 +ay;
.. by multiplication, 81° y° =60+ 92wy +2%y°
by transposition, 7z’y*— S2zy =60,

e g 32 60
Or Iy =Xy ="7;

7 ?
. 32 256 60
leting th Tyt — =, = =
completing the square, 2"y 7 xy:l- 9 7
256 27_6 ’
9 a9’

Soy=12 '
and 42 =80+xry=36;
‘. er= +6,
andz‘—is,
. the numbers are 1, 3, 5; or —5, ~38, —1.  The

other value of xy was introduced in the operation, and- does
not answer the conditions of the question,
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21, The sum of four wholé numbers in arithmetical progres-

sion is 20, and the sum of their reciprocals is %52 Re-

qmred the numbers.
Let  — 3y, t—y, #+y, 2+ Sy, be the numbers;
then 42 = 90, -
orx=3J.
. 1 1 1 ' 1 .- 25
Again, w—3y+z‘-—y +x+y+.r+8y 23’
42° — 20xy® 25
T 107y +9y¢ 2’
¥y Ty
< 25 % (9y* —250y° + 625) =24 x (500 — 100y%),
or 9y* — 250y" + 625 =24 x (20 — 4y");
by transposition, 9y* — 154y* = — 145;
5020 5929

~ o

completing the square, 9y*— 154y + 9

4624

— 145 = ——;
_ extracting the root, 3y’ —1;- =% gg
and 8y°=3, or !';—55

145
..y =1, or —,

9

andy=+1, or _i— ‘\3145,

and .. the numbers are 2, 4, 6, 8.

22.. There is a number consisting of 3 digits, the first of
which is to the second as the second to the third ; the

number itself is to the sum of its digits as 124 to 7;
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and if 594 be added to it, the digits will be inverted.
Required the number.

Let the digits be represented by z, ®y, zy’;
then lOO.r+ley+xy : x-l-ary+.ty 2124 7
or 100+10y+y* : 14+y+9° :: 124 : 73
divi®. 99 + 9y : 1+y+y’ 3117 @ 7,
ortl4y : 1+y+y® =2 18 : 7;
e 18y 18y +18=Ty 4773
by transposition, 13y° +6y =64,
6 64
or y* +— 13 y— 3

completing the square, y +13 y+:I
0 _sa1

i3] 169

extracting the root, y + % =+ —%;

—e, 32
o or = —
Y= 13°

also 100x + 101‘3/ +w_y +594 = lOO.ry + lOwy +x;
by transposmon, 09x + 594 = ggwy y
orx+6=zy’=4x;
*. by transposition, 6 =3z,
and 2=1x;
.. the digits are 2, 4, 8, and the number is 248.

P Y et

@3. There are five whole numbers, the three first of which
are in geometric progression; the three last in arithmetic
progression, the second number being the second dif-
ference. The sum of the four last = 40, and the pro-
duct of the second and last=64. Required the numbers.
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Let z=the first,
and y = the common ratio of the three first ;
.. the numbers are z, 2y, 3%, @y*+zy, zy°+2zy;
». Sry? + 42y =40,
and 2*y® + 22" y*=64.
Multiplying the first equation by ry, and the second by 3,
32°y’ + 44°y* =40zy,
and 3z°y* + 62%y* =192;

.*. by subtraction, 22°y’=192—40xy;
by transposition, 22°y® + 40y = 192,
or 7'y’ + 202y =96;
completing the square, °y®+ 202y + 100=196;
extracting the root, ry + 10= + 14;
Soxy=4, or — 24.
Now from the first equation, zy.(3y + 4) =40,
or 4.(3y + 4)=40;
- 3y +4=10;
by transposition, Sy =6,
and y=23;
s, also #=2,
and the numbers are 2, 4, 8, 12, 16. '

24. There are two casks 4 and B; of which, A the greater
holds 312 gallons. Into A a certain quantity of wine is
put, and B is filled with water; then water is conveyed
out of B into A4 in the following manner. First, a num-’
ber of gallons is taken, which is less by two than the
square root of the number of gallons in 4, then a quan-
tity less than the former by two gallons, and so on. Now
when B is in this manner exactly emptied, 4 is exactly
full: -and it is known that 8 gallons were taken out of B
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at one time, after which the quantity left in B was 12
gallons, Required the number of gallons of wine in A.

Since the quantities taken out of B are in a decreasing
progression, whose common difference is 2, and one term of
this proo'resslon is 8, therefore.the next terms are 6, 4, 2; the
sum of which is = 12; and therefore the quantity last drawn
out is 2 gallons. Let 2* = the number of gallons of wine in
A, then 2 =2, r —4, &c. are the number of gallons drawn
each successive time; and -the number of terms is evidently

‘?--1 ; and therefore the whole quantity drawn from B is

TR

k)
X X
—_—-=812
x+4 2 ?
(]
X X
or T e
e 2 1248

—_—— = —}
5 5
2 1 1248 1
leti h P - —_— =,
completing the square, 5x+ Y, 3 %
__ 6241 :
T e5
. 1
extracting the root, x—g =+ lﬂg s

and x=16, or -7-258-, which last will not

answer the conditions; therefore 1* = 256 = the number
required.

s -

25. The diagonals of 4 squares are in an increasing geome-
trical progression, and the product of the squares of the
diagonals of the extremes is to the product of the dia-

gonals of the means as a side of the third is to the square
root of the common ratio divided by 4 o/ 2. Required
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the diagonal of -the third square, and the common ratio,
supposiug their difference equal to 45.

Let;-;, z, ry, and @y® =the diagonals;
then since the diagonal : a side :: A/ 2 2 13
_ the side of the third =-£/—”Lg_s
z? C ay N/
d=xatyt s axay w = ML,
an y,xry TX XY Je i e
.’.:t’y HE B 4x~/y I
z’y=4x N/ Y,
and oyt =4.
Now y — 2y =45,
ory—4yt=45;
completing the square, y — 4y} +4=49;
extracting the root, y¥—2=+7;

“.yt=9, or — 5, which last does not agree with the con<
ditions ; and .*. y =81}

4
whence x=— =~

A
and .*. the diagonal of the third square = 36.

P o L Y T

. Two persons, A and B, traded together. A gained

every year £.3 more than the preceding year, and the
last year he gained £.17. His whole gain was £.57.
B, in the four first years gained £.52, and if what A put
into the common stock be added to what B gained the
second year, the sum will be £.13. How many years
did they remain in trade, and what were their ongmal

. stocks ?

Since A’s annual gains are in an increasing arithmetical

progression, whose common difference is 3, /the last term

~
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17, and sum 57, if » = the number of terms, - then
(Alg. 212),

('34-(n-1).s).2=57,‘

or 87n—381'=114;

L A L)
st 8 :
. 87 87> _1360 114
complet th -— ‘] = = —
ompleting the square, =’ Sn+ 5l = 56 3
1

. 387 1
th —— ==
extracting the root, n 3 + rE
19
.n=6, or 30

hence they remained 6 years in trade, and consequently A’s
gain the first year was £.2, and his gain in four years was
£,26.
Let .. 2= A’s stock,
and 26 : 52 :: x : B’s stock=2ux,
and A’s gain the second year being £.5,
x:Q2r x5 : Bsgan=10;
L r+10=13,
and ¥ =3;
*. A’s stock was £.3, and B’s £.6.

. S rsessvrrevrssserere

27. A pyramidical pile of cannon-balls, the base of which
was an equilateral triangle, was all used in an engage-
ment, except the three lowest layers, and 4 balls of the
next layer; these were afterwards formed into a pile-
with a rectangular base, having as many balls in one side
of the lowest layer, as there were in a side of the lowest
layer of the pyramidical pile, and 4 in the adJacent side.
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What was the number of balls; and what the number of
layers in each pile when complete?
Let x =the number of balls in a side of the iowest layer;

R 28 %-—tbe number of balls in that layer,

and (x—-1. §=the number in the next,

and (# - 2). T =the number in the third ;

. Sa"—3a+2
o 2.
Now since there were only 4 balls in one side of the second
pile, there can only be four layers, which will contain 4z,
$.(x— l), 2.(@ —=2), and @ — 3 balls respectively ;
: .31-1——-?8&+4=10x—10,
or 82°~8r+2+48=20r—20;

by transposition, 82° — 232 = — 30,

+ 4 = the whole number left.

o 28 )
orx—6x_7—10,

. ' 23)* _5
completing the square, 2*— — -I- __‘%9 -~ 10
_169
~ 86
’ . 23 8
extracting the root,  — 5= + —

: 5 .
and 2=6, or 3° which last cannot answer the conditions

of the problem. Hence there were 6 layers in the first pile,
and they contained 1, 3, 6, 10, 15, 21 balls, respectively ;
*. the. whole number of balls in the first pile. was 56, and in
the second 50, :

Oo
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(3l) JIn the preceding solutions it. may be obseived,
that, in many instances, values of the unkmown quantities
are deduced, which do not agree with the conditions of the
problems. This is always the case when the roots of the
equations are negative; and the circumstance arises from
that peculiar quality of an a]gebra)c expression, by which
it is denominated either positive or negative. The product
of two or any even number of such quantities, whether all
of them are positive or all negative, .will only be affected
“with a positive sign: thus the quantity oy will represent the
product of +zx +y, or of —zx — y; and 4% of
+aXx +a, or of — a X — a; consequently, in the re-
duction of such quantities to their constituent factors by the
rules .of division or evolution, "these factors may be con-
sidered either as all positive or all negative. But in common
language, in which the conditions of a problem are ex-
pressed, quantity or number is from its very nature what in
Algebra is meant by the term positive, $.e. it increases
any homogeneous quantity to which it is added, and dimi-
nishes any one from which it is subtracted. Hence it may
be understood, why, when quadratic equations are formed to
express the conditions of a problem, the resulting roots may
exceed in number what appear to be required as answers to
the problem, and why such as are negative cannot be apphed
to its conditions. :

These roots or values, however, though mapphcable in
their present shape, will, if assumed as positive, become
correct answers to the problem under a different. modifica-
tion of the conditions. In the equations thence deduced,
these former negative values will appear as positive roots, and
the former positive values as negative roots. Thus, if
~ Prob. 12, page 213, be transformed into the following, “A
¢ detachment from an army was marching in regular column
““with 5 fewer in depth than in front; but upon the enemy
“coming in sight the front was increased till it became
‘¢ =845 — the original front; and by this movement the
““detachment was drawn up in 5 lines. Required the num-
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“ber of men;” from the solution of this problem the
number ‘is found to be 3900, avswering to the number which
would be found from using the negative value of @ in the
original problem; and the equation for determining this
(a® — 50=4225— 5z) . differs from the other ouly in the
sign of . . : . o

In Prob. 19, page 217, z is found to be equal to + 4,
where the negative value shews that if the trading vessel had
turned out of its first course in a direction contrary to CE,
or on the opposite side of the line AC, it would have been
taken after sailing 4 miles in that directiou.

In Prob. 1, page 227, the negative value of 2 is found
to be — 130. But if the problem be modified so as to be-
come ‘‘A merchant sold a quantity of brandy, by which he
- ““lost £.39 more than the prime cost, and found that his loss
‘“was as much per cent. as the brandy cost him. What was
‘““that price?” the equation for determining the price, is

2
oo =39+ which is deduced from the equation to
the original problem by changing the sign of z, the posi-
tive value of which is in this case 130.

Also, in Prob. 4, page 228, the negative value of z is

15 .
-2 Now if the problem were ““Bought two sorts of

‘“linen, for the finer of which I gave 6 crowns more than for
“the other. An ell of the finer cost as many shillings as
¢ there were ells of the finer. Also 28 ells of the coarser
“(which was the whole quantity) sold at such a price, that
8 ells cost as many shillings as one ell of the finer. How
““many ells were there of the finer ; and what was the value
“ of each piece ?” an equation arises differing from the equa-
tion to the original problem only in the sign of z, and whose

. . 15
positive root is 2’ whence there were 7% ells of the finer at

7s. 6d. per ell, the whole price of which was therefore
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£2. 16s. 3d; and the whole price of the -coarser was
£1..6s. 3d. And in the very same manner, all the other
problems may be transformed.

" (82.) The same reasoning will apply to the caseé in which ’
all the roots of the resulting equation are negative. None
of its values can in this case be applied to satisfy the condi-
tions ‘of the Problem; but if the conditions are properly
modified, equations may be deduced, of which these values
rendered positive will become roots, and will satisfy such
conditions. '

The same observation holds, if -the resulting values be
the square roots of negative quantities, with this exception,
that such roots can never be applied to satisfy the conditions
of the problem under any. modification whatever.
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Secr. XI.

PRAXIS

I Simpk Equations involving only one unknown
Quantity.

GIvEN 191 +13=159 — 4z, to find the value of z.
ANSWER r=2. ’

Given 3x+4 - §=46-2x, to find the value of x.

ANs. #=0.
Given r*+ 152 =352 —32% to find the value of z.
ANs, r=5.
. xr =z x
Given 5—Z+.10 =3~ §+ 11, to find the value
of x.
ANs, #=12.
Given f-,i-l +3=2w-— 3, to find the value of x.
5 ‘
Ans. =9,
. Sr—
Given 71:;!-2 +5r=28+4 ad 6, to find the value

of @.
ANs, ¥ =4,
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8.r+4+21=22—w+ 16, to find the value

7. Given 5 3

of x.
ANs. =7,

—_ 8r—11 8x+4+15
+a=" +

s T 76

value of z.
ANs. x=3.
r—5 19—a 10x-7
18 s ~ 9
value of z.

Ans. z=1.
2r+1 = 1‘_"_'2’ to find the value of z.

S 4 :

ANs. =18,
Sz+5 214

8. Given 7

to find the

9. Given 2

-—g-, to find the

-

10. Given # —

11. Given 3 =389—5x, to find the value
of a.
ANs. =9.
11
12. Given 4x — 19j2x=15—2f—1-—, to find the
value of x.
ANs. x=3.
- 4 6 ) 1
13. Given 2 33x_ x;- =6- x;l-.. to find the
value of z.
ANs. #=3.
14. Given 7-3—+3x; 1 7x+3_8.r+lg’ to find the

16 = 8
value of .
, ANs, x=7.



15.

16.

17.

-18.

19.
20.

21.

22.

one unknown Quantity. 295

6r+8 5r+3 27—42 Sr+9

, to

Given — e 3 e
find the value of . :
ANs. #=6.
' 27—9x 5r+2 61 2+5
Given « + - 2 6 12 3
- 29+4w’ to find the value of x.
ANs, x=35. -
Given 7x—8 15248 =8r— 3 —x’ to find the
11 18
value of r.
ANs. r=0.
5r—1 7x—2 x .
i - =6%— = fi
Given 2 0 63 2’ to find the value
of @.
ANs. x=38.
. 8r—8 8r—4 27 + 42
Given rantmiar —é&— o’ to find the
value of z.
ANs. =0.
e 4v—34 258—5r 69—z
Given TR 3 == to find the
value of z.
- ANs. z=51. .
. 4x—2 2 +11 —8
Given 2r — = — —7' a', to find the
18 S
value of x.
ANs. r=7.
. 4
. 2r +1 402 — 3x 471 —6x
Given 20 e =9~ el to find

the value of @,
ANs. =72,



23. Given — 8 Z 2 ”
to find the value of z.
ANs. r=9.
. S3z+4+25 17— 62 1 9x + 40
24, Given 5- x5 =Qx+r— 5
to find the value of @.
ANs. x=4.
. -_— 5 Sr—12
25. Given =% 4 13— '24’ =256 — =~
_ e+ 12z, to fud the value of z.
ANs. r=19.
. 1 Sr—18 1247x .
26. leen4:r+l—6— T =7r—33
945z llz-17
T 8 , to find the value of x.
. ANs, z=15.
. . S8144xr 3xr+47 38z-—19
27. Given s "85 " 16 =473
16—1 5 2
+ 6- 10z _3z+ 0, to find the value of z.
11 7 »
. ANs. 2=17.
: 6
28. Given Satsz —-5= pO to find the value of «.
‘ 3a—6
ANs. z= "
. 5 4 2 38
29. Given E.ab + Fa6 geor= Z.ac+2ab —~Gecux,
to find the value of x.
70ab— 3ac -
ANS. X = ——%1’_— .

296 Simple Equations involving only.

7.z‘+9‘__3x+l_9a7—18 249 — Or
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) a’r d° ex .
Given e -;+ b =? —b4(@d+b).x, to find
the value of z.
_ (&*—ab).bec
Axs. x—asf—ab'ce—-a'bccf
. aw cx ex
Given . 5 + 7 + I —g=h, to find the value
of z. o _
(g +hb.baf
Axs. o= adf + bef + bde’
a®r , :
Given = dc = bx — ac, to find the value
of a.
. _C.(b—c.)O(d_a)'
_ ANs. r = Py Ly pa
. 9z +20 4r—12 =z )
Given % 3w —3 +4 to find the value
of x. ’
ANs. z=8.
. 20r +386 5x+2 4x 86 '
Given % 9z —16 =5 +2—5, ‘t_o find the
value of z.
ANs. #=4.
. 10 + 17 122 +2 Sxr -4 )
Given s ~Bm6- 9 to- find the
value of x.
ANS- r=4.
. 18x—19 11x+21 9r+15 ,
Given o8 6r 14 = 12’ to find the
value of z.
ANs, 2=7.

Pr
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(] 2 :
37. Given ﬂ(ﬁ#—) =ac + gbf’ to find the value
of x.
ANs. x = é
c
38. Given a f: 7l -:fx' to find the v_alue of 2.
ad —ce
ANs. = m.
39. Given _a_ + fx+ £ =1k, to find the value
of r. \

adfh + befh + bdeh + bdfg
: bafhk

2
40. Given (a+w).(b+a:)—a.(b+c)=Tc +2% to find

" the value of x.

ANs. v =

ac
ANs. v = T

. 10 42 —
41. Given- ;I-w : 7 9 2 14 : 5, to find the value
of x.
ANs. x=4.
. 17 — 1 2 :
42. Given ? 441‘ : 5-'3- ? ez 5 4, to find the
) value of .
ANs. v=3.
4z + 14

43. Given 162 +5 : i 3624 10 : i, to find

9x + 31
the value of .
ANs. x=5.



44.

45.

46.
47.

48.

49.
50.

51.

52.

one unknown Quantity. 299

4r <+ 8

Given 6e—a35 " 12419 :38x~-19, to ﬁnd_ _
the value of x.
ANs. r=S8.
. 72+9 102* — 18
Given 5a‘+4w+‘3—9+ 22735’ to ﬁnd the
value of @. C
. ANs, #=3.
Given o/ 10z + 85—1=4, to find the value of z.
ANs. x=9. )
Given :/ 9z —4+6=8, to find the value of z.
ANs, r=4.
Given A/r+16=2+./x, to find the value of .
ANs, x=0.
Given o/ 2 —32=16 — A/ x, to find the value
of a. - :
ANs. x=81.
Given \/4r+ 21 =2,/ @+ 1, to find the value
. of a.
ANs., 2=25. v
Given an/ bz —c=d. o ex+fo—g, to find the
value of . .
: s, p
ANs. 7= —2¢"%8
NS. ¥ Fo=F .+

- Given ~/a -|-c—‘\/ a +c to find the value

of x.
1

ANS. 2 = —557=————=—b.
NS ® d:/a"+c




53.

54.

55.

56.

57.

- 58.

59.

60.

Simple Equations involving only

Given Ja+x—\/‘r +5ax+ b, to find the value
of . :

Given a+b.~/2+d=c, to find the value of .
m :

-d.

Given — 91—4=l5+—\/ 9.1', to find the value
~/ x + 2 ,\/w+40 )
of x.
ANs., ¥=4.

Given Y——— +\/_ = to find the value of z.
Nr- \/_ b’

- ANs. r=b. (a-—-b

JBr—2 43/ 629

Given JEZ'+2_ AT to find the value
of @.’
~ Ans, 2=6.
Given Sr-9 1= .\!_5_?;3, to find, the value
A 543 2
of x.
Ans. z=5.

Given vV 1+ Jx’+12=l+z', to find the value
of z.

ANs. z=2.
2

Given %- crt4-dt +acb.r

=e®, to find the value

of x.



6

1.

5. Given

one unknown Quantity. - 301
36

1. Given ﬁ—l—./w— = \/——’ to find the value
r=—9
of x.
ANs. r=25.

II. Simple Equations involving two unknown Quantities.

Given z+ 15y =58,
and y + 3z =27,

r=_8,
. ANs. {y=8.

} to find the yalues of z and y.

\

Given 4z+9y =5l’} to find the values of # and y.

and 82—13y= 9,
) 1‘=6’
ANs. {3/=3-
Given 'f'+.§{ =6, l ‘
6 4 .
- to find the values of x and y.
and 2 +‘% =5-},S
) r=12,
{‘Ns. {y=16.
.z '
Gwen-s- +8y =104,
v ) ) to find tllae values of z and Y-
and % +8x =131,
‘ z=16,
Ans, {3-/___24.
Sr—1
5

Sy—4=15,
+3y to find the values of
@ and y.

and 3y6—5 +2r—8=7%,

r=7,
ANs. {y=5-



302 Simple Equations involving

6. Given 92 + 85_y =70,
to find the values of x and y.

and 7y — %=44
r=6,
ANs. {y=lO.
. 7+ 2r—y
7. Given == _""J _gy—5
‘ fven 5 4 Y= to find the values
- — f d y.
and 5--y——7+4‘"6 P=18-ss) T MY
r=3,
ANs. {y=2-
3
8. Given a?+l---'—sl-7l—_ir =7—9-‘y—11-;-, to find the
1 £
50— 4y 1y—19 values o
=6,
Ans. {y=5.
7 11
9. Given 42 + =2y+5+ .z'l-; »f to find the
. 1 £
2x+y 2y +4 vau:so
and Sy—-T =2r+ ~5 z and y.
r=3,
ANs. {y=4.
5 4
10. Given .r— + 3/+]7 =5y + x+7 to find the
1 f
22 — 6y 5x—7 z+1 8y+5 oy
ad == = = T~ T’ v
Ans. Ix 8,

y—"go



.

two unknown Quantities. . 303

- - - Sr—1
11. Given 73621+3y3 .r=4+ 1‘2 g’ to find the
al f
nd 2x+y_9'x-7_3y+9_4w+4y ;a;::,;_
P 8 4 16
r=9,
] ANs. {y___“'
12. Given 7z+6 + 4‘y_9=31‘— Bz 3y-«

11 S 2 5
and Sr+4 : 2y—3 = 5 : 8, '
to find the values of x and y.
r=17,
ANs. {y=9.
a - b )
b+y 3a+x’} to find the values of x and y.
and az + 2by =,
_ 2b%—6a’ + ¢
- 3a ’
_3a—b+c¢
- EY)
. S5+ 13 8y—3xr—5 _ 7xr—-8y+1
14. Given e 5 .-9+————————3 s

at7 : 3y—-8+4-a:' w4 21,
3 4

13. Given

ANs.

and

to find the values of x and y.
v=35,
Ans. {y=4.
15; Given Satay+s 2o+7-y =5.|.-"/._-__8,
10 15 5
9y +52—8 ax+y Tx+6
12 T T
to find the values of x and y.

=17,
ANns. {_1/=9.

and




304 Stmple equations involving

. 4Yy— 17 +2x 15 — 3o 12y + 11
16. G 1 - - = = ==
wven 13r + 12 2 3
122 + 7y + 28
-—
and 92+ 18 12+5y —6x _ 15z —38y—5
4 5 8
_7*+y—10
15 ?
to find the values of x and v.
=,
ANs. {y=“.

8a— 2b).ab
17. Given 31'+5_1/=S-a—a,?b),—a—.

ach®

a+b
to find the values of z and v.
_ ab
=255’
_ ab
y-a—-b'
x4y  Ty+6x+11 - 5r—17
s T 18 =9 — 6 ¢
5:r+3y+2 9y+6
: 13,
7 2
to find the values of x and y.

r=17,
ANs. {y=4-

Sr—5y 2w—8y—9
12

and a*r— +(a+b+»c).by=b'x+(a+eb)ab,

z
ANs.

18. ~Given

and

; =y 1!
19. Given , -2+8+4’
xr Y
and -7-+Z+l§ : 41'-% —24 3 3% : 33,
to find the values of x and y.

ANs. {

—
r=7,

y=4.



two unknown Quantities. 305
20. Given (z + 5).(y +7) = (@+1).(y = 9) + 112, }
and 22+10=38y-+1,
to find the values of x and y.

AN#. {;:2’

2 ] 1 .
1. Given " + o

6x+9 Sw+5_y %+3¢+4

nd 2T L 61‘-3y=4+4y—9’
10 2y—8 5
to find the values of # and y.
=17,
ANs. {3/=9-
. 4y+13x _ 122+38
22, Given 4r—343 27—6y =
21—4y 18x+13 .
and 324+ T 0" T 6 %

to find the values of # and .

Ans. {w:i,
Ay =s.

1282° — 18y* + 217
gr—8y+2 ’
10r +10y — 385 54

= —-——
er42y+3 Sw+2y—1’

to find the values of x and y.

xr =6,

y=5. ’

Qo

23, Given 162 +6y—1=

ANs. {



306 Simple Equations involving two unknown Quantities.

11y
2t _ 162’ +122y—8w+5y +28

ex+1 4w —2
82% - 18%" +108

4z+6y+3 °
to find the values of  and y.

r=3,
ANs. {3/=2.

24. Given 4z+3y+

]

and éx+4=3y+

61% 4130 — 24y
er—4y+3
151—16x _ 9zy—110
4y—1  3y—4

Ans. {;:g’

25. Given 32 +6y+ 1= » § to find the
values of

xr and y.

and 32 — ,

r Sy+6 3Sx-—-2
4 +6y 5 10 x

. G’ —_— =5 ——
26 ven 3 8 6’

8z 2y Ty 1. .
an.d—E+-?+2§.Q S+6" 104 : 1%,

to find the values of @ and y.

=4,
ANs. {y=3.
. 4r—2y+3 18—245y 2 y 1 ,
27. Given 3 - - =3-%-3 T-lss
. gy - LE Y3y 1
and 2z—y+15 : y—22+15 g 4+4,4 3+12,

to find the values of  and y.

r=18,
Ans. {y =04



Pure Quadralics, &c. 307

Say — -
19y 4 +2 Jﬂhjﬂ4qox+ls
28. Given 4+ T =y+ 33 ,
- 170
er Sz—s5 WYty
and — —

s y+7  6y+er’
to find the values of x and y.
1'=7i
ANs, §y=2. .

D e s e I

I1I. Pure Quadratics and others which may be solved without
completing the Square.
1. Given 32° —~4=28-}2", to find the values of &.
ANs, #= +4.
2. Givena+y :y = 3: 1,
and 2y =18,
z= +6,

Axs, {y= +s.

}to find the values of xr and y.

3. Givenr—y:y::4:35,
and 2° + 4y° =181,

r=*9,
Axs. {_y= + 5.

}to find the values of x and y.

4. Givenz+y:z-y:ua: 2’}to find the values of x and y.
and vy =c,

v=ke a-b’

\

Axs, 7
=+ \/ a- .
. I=EV TFb
5. Given 2® +9%: 2% =y 11 17 : 8,} to find the values of
and ry* =45, «x and y.

r=35,
ANs, {y =3



808 Pure Quadratics and others whick may be solved

6. Given 2’ —2y= 54-,}

and 1y —gy°=18, to find the values of x Qnd Y.

-

v=+9, a
Axs, {y= +s.
7. Given oty : a*—y* 1 1 : 4,} to find the values of
and oy =21, @ and y.
* =17, or =3,
Axs, {y=3’ or —7.

. . Q JE-
8. Givenaz +bry=c ’} to find the values of @ and y.
and #—y :x:m:n,

\ / ne
#=te. a+nb—mbd’

n

ANs, ,
L—m A /
. y-_: i eCo __—"__c———

n na+nb—mb’

9. Given 2°+3° : 2®—4® :: 559 : 127,} to find the values
and @’y =204,) of @ and y.

=17,
ANs. {y =6

10. Given #*—zy : @y —y® :: 3 : 7,}' to find the values
and ry*=147,) of x and y.

ANs, {;:3’
11. Given /24y :n/2-n/y4: ]’}toﬁndthe
and #—y =16,
values of x and y.

=25
A {” s
N§ y=0.

12. Given ,:/?— ~'/y=3,} to find the values of #
and \‘/ a;+,.‘/y=7, and y.

ANS‘ {1'=625, g
" ly=16.



\

without completing the Square. 309

13. Given z—y : f—- ﬁ 8 l,}to find the values

and M:l(’, of z and Y.

r=25, or 9,
Axs. {y=9, or 25,

14. Given 2°—y* 1 2%y —2y® :: 7 : 2,} to find the values
and r+y=6,] ofzandy.

ANs {x=4, or 2,

y=2, or4.
15. Given L. '=7;,
’ 2.? L C find the values of x and y.
and — = =, ‘
xy 9
=6, or 3,
Ans. {y=3, or 6.

16. Given 2*—y*=369,

f .
and wg_yg=9,} to find thé values of 2 and y

r=+35,
ANs.{y= + 4
17. Given 2°—4°=56,Y
16 }to find the values of 2 and y.
ad 2—y=—,
1y
r=4, or -2,
Axs. {y=2, or — 4.,

1 1 _ 3
1-/1= 1+ /1-2 &’
to find the values of z.

18. Given

) 1
ANs. z=+ ~.
-2

19. Given 7’y +y*=116,
and zyt+y=14,

2
ANs. {x=5, or 2 \/;,
y=4, or 10.

} to find the values of x and y.



310 Pure Quadratics and others which may be solved

20. Given ,:/7 + :/; = 6,} to find the values of x
and 24y =72, and y.

xr=064, or 8,
Axs. {y=8, or 64.

. 5 *
21.. Given 42+ 2= i-l- 10y, to find the values of
y x and y.

and 2*+8y =55,
z= 135,

ANs. {_'l/= 10.

1 1
+
r+/e—a* z—,.[fe—a*
values of x. .

Axns. 2= % \/ a:-l.

23. Given ——g—xz— =, to find the value of x.
«/ atr—rx
ab

ANs. r=+ ———.
2b+1

. G‘ -— —-—T= - :
. v Jy Jq r=y-=, }to find the
and N/y—z+fa—2: JSa-2:5:9
values of x and y.
4a
r=—,
5
_ da
¥y= 4 *

22. . Given =aur, to find the

ANs.

25. Given 2% 4 y¥ =20,
and 274 y+ =6,

Ans, [¥= 18, or i-\/_s,
ly =32, or 1024.

} to find the values of x and Y-



without completing the Square. - 311

'96. Given at+ 227y + yt=1296 — 41y . (2" + 1y + ¥
and 2 —-y=4,
to find the values of z and y.
ANs. {w=5’ or =1,
y=1, or — 5.
27. Given ﬁ_ va—z =a, to find the value of x.
:;a+ Ja—x
4d®
(a +1)*°

ANs. v =

—_—— e = to find the values of x
Na— =y and y.

= 25.
. 1 1 1
29. Given ; Tz Z’} to find the values of # and y.
and 2’y — 2y’ =16,
Ans. {x=4, or —2,
1/=2, or '-4.
30. Given \/4I+l+'\/ 4z _ to find the values
A ar+1— of z.
ANs, =~
9

31. Given at+z+ /2az+s° b} to find the values

atzx— \/2axr+s* =" of z.

e g WOED
‘ANs. {x on .



‘312 Pure Quadratics and others swhich may be solved, &.

32. Given é‘y’—x’y“= 216,} to find the values of r
and 2%y — 29y*= 6, and y. _

r=3, or — 2,
Ans. {_1/=2, or —3.

. 33. Given 2*+x J;?=%8, to find the values of # -
and ¥*+y o/ @%y =1053, and y.

r=+8,
ANs. {y'= Yo,

34. Given ¥ + .r%'_,ﬁ' + !fg'= 1009’} to find the values
‘ and 3‘9+x%y‘%'+ys=582193’ ' Of"l' and Y.

r=81, or 16,
Ans. {y=16, or 81.

35. Given x’+y2+xy.(x+y)= 68,} to find the values
and 2° +42—82°=12+38¢°,J of x and y.

x=4, or 2,
Ane, §y=2, or 4.
36. Given zy.(x +y)=84, } to find the values of z
and 2y, (z* + y°) = 8600, and y.
rx=4, or 3,
Ans. {y=8, or 4.

. rtay+y’
3 . ——————————— T—
7‘ Given z+y & to find the values of =
z 2 d ».
and u_‘yﬂ =9’ an y
T=-y

z =6,

ANs. {y=3-



Iv.

1.

3.

4.

10.

- Adfected Quadratics, &e. 318

Adfected Quadratics involving only one unknown
Quantity. :

Given 7* 4 4x =140, to find the values of z.
ANs. x=10, or —14.

Given 2° — 6248 =80, to find the values of z.
ANs. £=1¢2, or =6, .

Given 2° — 102417 =1, to find the valties of 2.
ANs. x=8, or 2.

Given 2*—+—40=170, to find the valies of 2.
ANs. =15, of — 4.,

Given 82® —9r —4=80, to find the values of .
ANs. r=7, or =4. .

Given 72°— 2124 19=293, to find the values of x.
AN8., =8, or — 5.

. 2 4@
Given 3 + 3 19=154, to find the values of x.

5
ANs. #=9, or —?7

. e o oz
Given 5 +8—2-=-2~ +8, to find the values of 2.

<Q

ANs. v=06, or — =,

©

7z-—8

Given 2 +4 + =13, to find the values of z.

ANs, ®=4, or — 2,

Given 42— $6-»

=46, to find the values of z.

. 8
"ANS. ¥=12, or %

Rr



314

IE

12.

13.

14,

15.

16.

17.

Adfected Quadratics involving only -

o+8 16—2r

Given 2 + Sr—5 .= §+, to find the values of .
ANs, =35, or6—9. -
Given 14+4x—:—i;=8x+9'|;4x’ to find the

values of z.

ANs. r=0, or 28.

T+4 T—zr _4z+47
3 r=~38 9

values of x. ‘

ANs. r=2l, or 5.

15—urx 12— 8x _
4 4z—5

the values of x. .

Given 1, to find the

. 28z+60
7:—.—":—-——-, to find

Given

X 229
ANs. =3, or 148"
11 +4
r 4 +9 gav.___
x >

7, to find the values

Given
of x.

1
. =S e
ANs. x=3, or 2

. Qz4+9 , 4r—8 __ Sr—16 -
Given _9——+41~+8—$+‘-18 5 to find the

values of z.

19

Ans. =6, or -—4-;

x 7 . -
= t .
2960 —32-3° o find the values of x
ANs, r=14, or — 10,

Given



one: unknown Quantity. = - 3I5

8r—-7  4x—10

Given — + o = 84%, to. find .the ‘values
of «x. .
ANs, x.= 7, or ~—1-0-.
oo 7
Given 8z _ 6= 2 .5 to find the values of =,
: r+2 8r . N

2
ANs. =10, or -3

. :
Given - + ;7= 18, to find the values of x.

=9

15°
ANS. =0, or —
9’ 18"

. S5r— 12  Sr—24 7z — 34
Given 9 +4x— ]2—9 15 ’.
the values of z.

to find

477 o,
ANS. 7=12, or — ,
N 1' or ]84

2x r—35
ey + 1:—5— =83, to find the values of x.

Given

40
ANs. r=6 -_—
\ S =0, or ]3

. 2r+3 2w - K
Given lo—x_e5—3¢v-6f’ to find the values

of z. . :

ANs. r=8, or 183.

4r — 5 Sr—-17 91‘ + 23
r - Szx+7 132 °'

values of r.

Given to €ind the

1564
ANs, z=9, or s



816

25,

26.

27.

' 28.

29.

30.

Adfected Quadratics involving only

Given §z+]8'—8£+16 _1gx — 11

szt 7 4 2r—3 ’ to
find the values of z.
ANs. z=8, or 5.
. 420
) x 5 o+ 8. '
Given pora + ryEwTi 2 , to find the
values of x.
Ans. .r=4.-, or —%5.
. r44 5 3x47 ‘
G = ’
iven 216 + 2o +4 3744 to fiud the values
of x.
ANs. =8, or —3 .
S
. 4 Sr+6G Sz+5 _
Given 2743 + 52318 = 31 ° to find the values
of z.
ANs. =6, or-.-ﬁ.
2
.. 8 ,8z—17  4a+3
. Given 9+br+ etar —grgie’ to‘ﬁn.d the values
of x.
283
ANs, x=! —_—
ANs, r=38, or 137
.8 2 '
Given 12 + 8 , to find the wvalues

4 5—x ,4—(t=x+2
of x.

58
s, ¥r=92, or —,
AN =2, 3



31

32.

33.

34.

35.

36.

37.

. Given 3 +

. one unknown Quantity. 817

3 6 11

60 — x x'+2x=5

» to find the values

of @.

26
.ANs. =38, or — Th

42+ 72  S5x—2 4a°

Given m St =—9

s to find the values

of x.
87
ANs, =3, or — 0°
*+21° +8
*42-6
of x.

Given =a*4+2+8, to find the values

14
ANs. r=4, or -3

r+12

. L
Given . +x T2= 5] 5’ to find the values

of .
ANs. =3, or — 15,

Given /4145 x /72 + 1 _30 to find the values
of .

ANs. x=35, or -ﬂ’.
NL x—S-
Given '\/ +9 _ _W_, to find the values of z.

ANs. 2=25, or 6561 .

. +\/w ‘t -
G :
iven — N to find the values of x.

ANs. x=4, or 1, or ii-g—— V—7.




318 Adfected Quadratics involving only

- Sz 5 ’
38. ° Given = k. = =, to find the values of z.
: 2+ /x4+1 11 .

. 8
ANs. =8, or =%

39. .Given 5. 31:/]-.. J_=3J_ to find the

values of z.

1
ANs. £ =4, or -.

40. Given /) 2° - % =3z, to find the values of z.
z

ANs. x=4,'or —5|t.

41. Given st 72t = 44, to find the values of x.

ANS. r= +8, or j—_ —lll%.

42. Given 42¥ +a¢+=89, to find the values of r.

. !36'
ANs. r=1729, or—4- .

43. Given 32+ 422° ='.8821, to find the values of x.

ANs. =3, or —-:/ 41.

. 8 17 —
44. Given e +2= A to find the values of z.

«
B

ANs. =4, or

s -
. Y, 41 ; 97 e

45, Given x° +——‘-/_._1 = = '-!-.t'a', to find the values

x N .

of a.

ANS, .t'=4,‘ or —7I%‘.‘



one unknown Quantity. . 819

: K 3 ' S e .
Given \/1, + \/:l- = 3=V T , to find the values
x x x

of x

v g
ANs. =1, or—?'?.

Given Sw",\’/ x"——s\/‘—-:;=4, to find the values of 2.

ANs. r=_81”', or —2“
27

Given adr — acx® =bcx — bd, to find' the values
of a. : e
’ [

: - d
ANs, #=+~, or —~.
c a

2. 2 2
a'z 2ax d
- —Z—-— + E—-O to find the values ofw

ANs, x=- x ‘V d! - o

Given 9a'b*z® — 6a3b’x=b', to hnd the values
of x.

Axs. x;a +/d +b°

3a*b*

Givgn

. o ac .
Given (¢ + b). ¥ =cx + parr to find the values
of @,
ct Jc’ + dac
2.(a + b)

Given 3~/112 8r=19 + \/Sx + 7, to find the
values of x.

AXNs, =

ANs. x=6, or ?1@
625



320 Adfected Quadratics involving only
'53.. Given \/2x+ 7+ /32 —18=,/72+1, to find

the values of z.

18
ANS r= 9, or _—'o

vaen7 \[—-5—\/£ ~/ 10x + 56,

to find the values of x.

14568980
ANs. 2=¢0, 2874649
55. Given »
16—44/r 88+334/ = *—50+11

8—3~/ 2 4+Ja@ @37 .6+

to find the values of z.
ANs. =98, or 7.
56. Given :
54—9\/'}_231—46\/“ 788 —3r+4

r+es/ s 64+ = (z+2~/ )x(6+Jx)

to’' find the values of x.

32
ANs, = - =,
8. 5, or 3’

57. Given @ +./z:x—a/1::8/ 2+6: 2z, 00

find the values of z.
ANS. .I.’=9, or 4'.

58. Given @"+ 1144/ 2®*+11=42, to find the values
of z.

ANs, x= 45, or+4/ 38.
59. Given @ — 5} -3.2— li 40, to find the values

of z.

ANs. 1’=9, or 75' + 5.



61.

62.

63.

64,

65.

66.
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Given ¢ + /2 +6 =2+ 84/2 + 6, to find the

values of .
ANs. =10, or —2.

Given x’+5|’ — 42°=160, to find the values of z.

ANs, 2= +3, or + ,,/ - 15.
Given 2* — 7@ + A/2*— 7o + 18 = 24, to find the

values of z.
ANs. =9, or'—2, or Lé—g——-— 'l73f

Given 9z — 44°+ A/42°— 9z + 11 = 5, to find the

values of .

1 ) =31
ANs., #=¢, or e org—'-j-:-—}/——s—l.

Given 1° 4+ A/ 52 4 2° = 42 — 51, to- find the values

of .
-s5+.f221 . .

ANs, x=4, or —9, or 2

Given 2 3 + \/w+2 = 17 , to find the
r+2| 2 4\/w+2

values of .

3
ANs. =6 —_——
, or — 2

. r 21
Given oy + Jm ==, to find the values

49 + 3185
ANs. =12, or — 3, or 9—_——51———

Ss
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.  Sa+5 '8r—5 185
67. Given S7—3 3245 — 176° to find the values
of .
. 25
ANs. =9, or — 81"
Pdr—4
68, Given z + Sz +2 =" to find the values
'\/— . 7=1‘ ’ n
: of z.
ANs. =4, or 1.
2® 6 351

69. Given = + g = g5 o find the values

of z.

3
ANs. = +3, or + \/l_—?.
2

. 8
70. Given z + g +r=42 — 2 to find the values of r.

—-7+4/17

ANs. x=4, or , or —

s
z+4 =——, to find the values
r—4 x—4

71: Given z44—2

of z.
Ans. z= %5, or + 4/17.

l e
72. Given x‘.'(l + a) — (82° + 2) =70, to find the

-1+ ./ -‘-9.51

6

values of .
10
ANs. v=3, or - 3

]
9':; —g-f , to find the values

—2+24/ —71

9

73. Given 2* — -52—1+ 15 =

of z.

ANs. =4, or — 8, or
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. ‘ 7 _ .
74, Givén .‘;!5.;- = + adlin 9 _ 19 , to find the
\/m —9x Tz

values of .

ANs, 2= +35, or +

© |5 I
S e
- 8]

75. . Given 8.2 —1[° —x"+23—841+2 z— 1P, to find

the values of x.
+ —1
ANs. x=5, or — 23 ors"/;" "/ 09.
2.3

. L 1se®
76. Given a2* +-—33—€- — 89z = 81, to find the values

of x.

- =18+ =1
ANs, r= %38, or = 55

6 .

77.- Given 41* + z = 42° + 33, to find the values

of x.

ANs. 2=2, or — f; or u

. 2 4,

78. Given 7z —@*—6ab.(r —2) =24 — 142 + 1523, to

~ find the values of z.

ANs. =16, or 1; or -—‘-g-s——;—l-l———l
79. Given 4z +1|*+4z}. (4r+1)= 1912 (10x+3x*),
to find the values of .

49 ,—90'¢ \/TSI
8 .

ANs, =9, or -Z-; or

1
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80.- Given 82°= 13 == + /62 + 52, to find the
values of @.
ANs. 2=2, or — —]82; or L v/ 3387 .

64
81. Given 41 4+212+8xd \/ 74" - 52 =207 — ‘.‘si,

to find the values of .

, 207 -120+38 - 2567
ANs. =3, or %’ 52 .

. ven 25 2r+ /@ _ 2z — iw
. - d th
82 Gnven ~/_ -3. Py \/;’ to find the

values of x.
49
ANs. v=4, or -5

PN S a2

V. Adfected Quadratics involving two unknown Quan-
tities.

1. Given x+4y= 14,}
and 3* +4z=2y +11 to find the values of x and y.

= — 46, or 2,
Ans. {3/—15, or 3.

27 (:::n53f j.;% :‘:;g;;,} to find the values of x and y.

3899

x=33, or = —=,
1
ANs. { v

3268
= 16, or
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. 22+7y 5142 :
3. =0 — e
Given 4r 2y 10 to find the values of

x and ¥.
wa £5E9 o >y

¥=5, or 56
’ 27 ’.
640

y=4, or 351"

ANs.

40y +38y—3 ) _4y+S8z—2 18—z
52 - 5 s
8z+y 3Sr—5y
= 2

7 s %
to find the values of r and Y.
3
266°
2784
2527

4, Given

and

=6, or —

ANs.

y=3, or

5. Given z*—3y*=adf, : :
@ +y 40 4 (xr—y+b)2=2c".
_ —bxSel—P+ed

AN 2
s \/ —a?F A/ 2a!+b°—2c°)
y= + ( 2 .

6. Given 1 +y : a°—y :: 9 : 7,} to. find the values of
and 142°: y+4 :: 5947 : 3y,) = aund y.

7
= +4, or 14\/'—-]—9-,
14

Axs,
y=92, or — 13
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Y. Given 2* +21‘3y=441—1"y’,} to find the values of
and ry=8+z,) zandy.
z=3, or =7, or =2+ A/ =17,
Axs 4 s5FN/—17
{y=2, or;, or—-——'\{—- .
8. Given a* +4y'=266—4xy,} to find the values of z
and 8y*—2°=389,) and y. .
r= +6, or + 102,
Ans. {y= +5, or +59.
9. Given (z +y)*—3y=28 +Sz',} to find the values of
and 22y +3r=35,) & andy.

r=35, or -g, or-L 1—255 ’
ANs, _
—-114 —255
. .
10. Given 2* + 102 +y=119— Qﬁx (x+5),
and v+2y =13,
to find the values of z and y.

7
y=2, or ‘-2-, or

l — —
r=35, or —2?, orM,
ANs. 4
) 121 +

y=4, or g, or

1 g
11. Gwen;—+7$—-92—g} to find the values of =

and 2+ y* = 65, and y.
_ ANSWER,
r= 14, or + 4———————'\/7_65; or + \/ _45O$30'\/84'l0,

J7

15+ /3410

N

65
y=7, or —77—; or



two unknown Quantities. 327

+ 12, Given x+y+,,/.r+ 6} to find the values of P
and.r +y*=10,) and y.

r=38, orl; or9+V

N/—l
y=1, or 3; orgj———g——G-—.

13.  Given 2*+43/2* + 3y +5=55~ 3y,
and 6z — 7y= 16,
to find the values of x and y.

—51 or = 9% ~/3895
,7
—-70+~/3895

49

14. Given 2°+ 3z -l-y=73— wa,} to find the values of
and y*+38y+r=44,) «r and y.

.ANS.

r=35, or
ANs.
=2, or —-—-’
y= 7

ANs {'w=4-, or 165 or —12F
. ) y=25, or =7; or — 11,/ 58.

y ety 17 to find the
(x+y)§+ y T a /x4y’ values of
and r=y"+2,) = and y.

9?3‘\/ - 119
32 ’

-3+ - 119
8 .

16. leen y—y*-lG—z',} to find the values of «
and 28—y = z4aat and y.

58°
r=4, orl—7 N
ANs. ‘

16 rzgﬁ
¥ =10 9T o89

15. Given

=06, or 3, or
Ans.

y=92, orl, or
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17.

18.

19.

- 20.

21.

Adfected Quadratics involving

Given 7'+ y*=97,

and x +y= 5,} to find the values of # and y.

x=3, or2 01'.5__-_'-_.__-_'21

=2, or 8; or5+‘V —151

ANs.
Yy

. 3x— Qy 2 )
Given \/— \/:—zy } to find the

and *~18=2.(4y —9),
values of # and y.

«=6, or 3,
: 3
Axs, {y=3, or ~-.

2

Given 24 44/7 + 4y =21 + 8y +4./7y,
and /7 + A/y=6,

to find the values of z and y.

r=25, or 2-95 R
Axs. 169
y=1, or o
Given z +y=35, to ﬁnd. the values
and (z* + 9°) x (2° + y3)=455,} of r and y.

(3

1 10

=38, or 2; o + —

_CD
-

ANs,

2

=2 3 -l
=2, or 3; or

Y=% ’ 2

QD

5
2
5 __
]
Given # + y — } to find the values

of z and y.

: 3

‘Q



two unknown Quantities. 329

: ! ) -5-

r= %35, or is\/;,

ANs. { , 5
y=+14, or \/37-.

22, Given y— + !L, 865 —wa,} to find the values

of # and .
and v+ 4=14—y,

1
=0, or4; or5+5 _T{l}’

ANS.{ 3
y=4, or5; or5F95 V ETh

~

+ -—
23. Given y_2-9_ ,
r—y I+y 5 to find the values of
z—y 1 4 x and y.
V=P
@ x9N z—-y
r=3 or4—5' or-?- or45
T T g 76’ T se’
ANs.
=92, or Ei orl or 135
y==% PR 64

24. Given \/6:7.1:+6\/._y.+ %ﬁ:g— -3,\/;,

and r—y=12,
to find the values of z and y.

xr=16, or 5985136 ,
ANs. {

58564
81 -

y= 4, or
Tr
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25.

26.

27.

28.

29.

Adfected Quadratics involving

Given y‘+482=121y’,} to find the values of =z

and y* =12+ 22y, and y.
fx=2, . T
Ans. ,{y=.6.

‘z® % values of @

(]
Given f;'_-i-4+y = 8+4y + 12y } to find the
Y x x _
and y.

and 4y’ ~zy =1,

2, or 50
T =2, -
Ans.,{ 8

I 5
= or.— =.
y ) 3

Given \ﬂl +2)+y’+ (-2t =4,
and (4—2°)'=18—42%
to find the values of x and y.

x= =1, or :i_-;\/lo,
ANS.{ ! 3 . \/——T ’ )
_'l/—i-é, or +3 oS
.x+~/;+y_\/;—.z—-y_2 9

.leen-x_ﬁ_'_y ,\/—z—'-l-x-'-y - E,
4r

d 2_ 9= —,
and y Y=
to find the values of x and y.
1 28 :
r=9, or—9§-, or -—9, or 16,
ANs, 9 9
—4 o —14 or 68 4
« \y=4, or 0 " 9 > 01'8.
. x+m x'—\/?_:?
Given ——F——= =4 — —5=—==,
whdxe_ye 5"+\/.r2-—y2

and z.(z+y)=52— A/ 2+ 2y +4,

to find the values of x and y.
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10
r=+35, or + —3-,
ANs { 8
yf +4, or + -—§.
. S —15y—14 2t
30. Given 5y + 5 = 3‘—36, to find the
: - . values of
x VA ® oy d
d — ZC = e r and y.
ad sy T3 Sy 4 .2
ANSWER, N .
oo or 19, 2E /21560 45+ /3849
EETm T 20 ; 4 ’
e oMo 25+ 41560 135+3~/ss49
y=5 1e’ 120 :
)
31. Given \/x+3/ _'y __.
y +x

et Sz—y—1
= ]'
\/x— Nr—y—1 =at
and find the values of r and y.
173/ =7,
8 ”

. x=4, or}; or
ANs. .
-7+ N =7
—

y=2, or —1; or

and

32. Given tyta/z

x—'—y \fx-—y =_' (-r+y),

and (@ + gyl +r—y= 21' («* +y)+506.
_to find the values of z and y.

. : 23 1+./—
x=5’ or —-——; or —-—___lﬂgi’

57 5
ANs. —_—
8434/ —1209
25 )

69
y=3, or —2?; or
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. L]
33. Gi \/_ \/E\/7=
ven + 7 g 5,
and-—-— =2
y 8y 3

to find the values of x and y.
16 625 625

xr =4, or-;, or — 63’ rm,

A (]
" =064 or?ic—i orei'i’ or —:625-’
y=0% or g7 Tga” 48 |’

lues of @ and
and o/ x”y-i-:/y’x:m, Y-
x =81, or 16; or —_-§—-7-—l— + 3/ 47;
12
ANS. { i 87[ .
y=16, or 81; or — % F3./47.

35. Given +-. V - "’

. : ‘ /Y 61 find the va-
34. G ‘\/E + \/j= +1, [ to find the v
iven =T

36. Given 7°*—y*=3, ,
and (2* 4% +2%y". (@ — ' + 2°—y" = 3¢8,
to find the values of z and y.

r=+2, orta/ ~1, or + S+2

Ans. o —
y=+1, aat2s/—-1, ori\/:ﬁ_w,
. 2
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37. Given -Q—y—-_—s-_—_"—/-f+~/ 4y’ z
N @
and ~/-z*'+~/§-(y—~/ x)—4=y+1,

to find the values of x and y.

ANSWER,

4 4 4 __ 13 788 + 24,/ 644

r= - — —_—d41 -—— —_—
4, org, or o= or 3+ 6\/ 3° o % ,

7 WAREIRLE N
g,or—l,orli‘& —3-,01'————5—-—.

PRI St S Y

=3 oré' or
y=9 3’

VL. Problems producing Simple Equations, involving only
one unknown Quantity.

" 1. What number is that, from the treble of which if
18 be subtracted, the remainder is 6? Ans. 8.

2. What number is that, the double of which exceeds
four-fifths of its half by 40? Ans. 25.

3. In fencing the side of a field, whose length was 450
yards, two workmen were employed; one of whom fenced
9 yards, and the other 6 per day. How many days did they
work? Ans. 80.

4. A Mercer bought 4 pieces of silk, which together
measured 50 yards; the second was twice, the third three
times, and the fourth four times as long as the first. What
were the respective lengths of the pieces?

‘Ans. 5, 10, 15, 20 yards.

5. A Farmer sold 13 bushels of barley at a certain
price; and afterwards 17 bushels at the same rate; and at
the second time received 36 shillings more than at the first.
What was the price of a bushel ?

Ans. 9 shillings.
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6. A person bought 198 gallons of beer, which exactly
filled 4 casks; the first held twice as much as the second,
the second twice as much as the third, and the third three
times as much as the fourth. How many gallons did each
hold? -

Ans. 108, 54, 27, and 9 gallons. ~

7. A Silversmith has 3 pieces of metal, which together
weigh 48 ounces. The second weighs 12 ounces more than
the first, and the third 9 ounces more than the second.
What are their respective weights?

Ans. 5, 17, and 26 ounces.

8. A Vintner fills a cask, contafning 96 gallons, with
a mixture of brandy, wine, and water. There are 20 gallons
of water more than of brandy, and 17 more of wine than of
water. How many are there of each?

Ans. 18 gallons of brandy, 33 of water, and 50 of
wine.

9. A Gentleman buys 4 horses; for the second of
which he gives £.12 more than for the first; for the third
£.6 more than for the second; and for the fourth £.2
more than for the third. The sum’paid for all was £.230.
How much did each cost?

Ans. 45, 57, 63, and 65 pounds.

10. A poor man had 6 children, the eldest of which
could earn 7d. a week moré than the second; the second
8d. more than the third; the third 6d. more than the fourth;
the fourth 4d. more than the fifth; and the fifth 5d. more
than the youngest. They altogether. earned 10s. 10d. a
week. ‘How much could each earn a week?

Ans. 38, 31, 23, 17, 18, and 8 pence per week.

11. An express set out to travel 240 miles in 4 days,
but in consequence of the badness of the roads, he found
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that - he must go 5 miles the second day, 9 the third, and 14
the fourth day, less than the first. How many miles must
he travel each day?

Ans. 67, 62, 58, and 53 miles.

12. There are 5 towns, in the order of the letters A,

B, C, D, E. From A to Eis 80 miles. The distance

between B and C is 10 miles more, between C and D is

15 miles less, and between D and E 17 miles more than

the distance between A and B. What are the respective
distances ?

Ans. From A to B 17; from B to C 27; from C

. to D 2; and from D to E 34 miles.

13. A Gentleman gave 27 shillings to two poor per-
gons; but he gave 5 shillings more to one than to the other.
What did he give to each?

Ans. 11, and 16 shillings.

14. What number is that, the treble of which is as
much above 40, as its half is below 51?

Ans. 26.

15. Two Workmen received the same sum for their
labour; but if one had received 15 shillings more, and the
other 9 shillings less, then one would have had just three
times as much as the other, What did they receive ?

Ans. 21 shillings each.

16. Two Merchants entered into a speculation, by -
which one gained £.54 more than the other. The whole
gain was £.49 less than three times the gam of the less.
. What were the gains ?

Ans. £.108, and £.157.

17 The perimeter of a triangle is 75 feet, and the -
base is 11 feet longer than one of the sides, and 16 feet
longer than the other. Required their respective lengths.

Ans. 34, 23, and 18 feet.
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18. A company settling their reckoning at a tavern,
pay 8 shillings each; but observe, that if there had been
4 more, they should ouly have paid 7 shillings each. How
many were there ?

Ans. 28.

19. Divide the number 46 into two such parts, that
one of them being divided by 7 and the other by 8, the
quotients may together be equal to ten.

Ans. 18 and 28.

20. A certain sum is to be raised upon two estates,
one of which pays 19 shillings less than the other; and if
5 shillings be added to treble the less payment, it will be
equal to twice the greater. What are the sums paid?

Ans. 83, and 52 shillings.

21. Having hought a certain quantity of brandy at 19
shillings a gallon, and a quantity of rum exceeding that of
the brandy by 9 gallons, at 15 shillings a gallon, I find that
I paid one shilling more for the brandy than for the rum.
How many gallons were there of each?

Ans. 84 of brandy, and 43 of rum.

22. Two persons, A and B, have each an annual in-
come of £.400. A spends every year £.40 more than B,
and at the end of 4 years, the amount of their savings is
equal to one year’s income of either. What does each spend
annually?

Ans. £.370, and £.330, respectively.

23. A Draper sold two pieces of cloth, by one of
which he lost &£.6 more than by the other; and his whole
loss was £.5 less than treble the less loss. What were the

losses sustained by each piece?
Ans. £.11, and £.17.
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24. A person engaged to reap a field of comn for 5
shillings an acre, but leaving 6 acres not reaped, he received
£.2. 10s. Of how many acres did the field consist?

Ans. 16.

25. In a maval engagement, the number of ships taken
was 7 more, and the number burnt 2 fewer, than the number
sunk. Fifteen escaped, and the fleet consisted of 8 times
the number sunk. Of how many did the fleet consist?

Ans. 32.

26. A Farmer hires a farm for £.175. 155. a year;
part of which he is not allowed to plough : he gives £.2 per -
acre for the arable, and for the rest, which was 5 acres less,
he gives £.1. 5s. per acre. How many acres were arable,
and how many not?

Ans. 56 acres arable, 51 not.

27. A Cistern is filled in twenty minutes by three pipes,
one of which conveys 10 gallons more, and the other 5
gallons less, than the third, per minute. The cistern holds
820 gallons. How much flows through each pipe in a
minute ?

Ans. 22, 7, and 12 gallons.

28. A Fortress is garrisoned by 2600 men; and there
are O times as many infantry, and three times as many ar-
tillery as cavalry. How many are there of each?

Ans. 200 cavalry, 600 artillery, and 1800 infantry.

29. A and B began to play; A with exactly g of the
sum which B had. After winning £.10, he found .that
they had each the same sum. What had each at first?

Ans. A had £.16, and B £.36.
30. A 'person has a certain number of horses at livery

stables, and three times as many at grass. He keeps 15 in
Uuv
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constant employment; and his whole number is seven times
the number in the stables. Required the whole number.

Ans._ 35.

31. Two men at the distance of 150 miles set out to -
meet each other, one goes 3 miles in the time the other
goes 7. What part of the distance does each travel ?

Ans. One 45, and the other 105 miles.

. 32. A Farm of 864 acres is divided between 3 persons.
C has as many acres as 4 and B together; and the portions
of A and B are in the proporuon of 5 : 11. How many
acres has each?

Ans. A has 135, B 297, C 432.

33. A charitable person distributed £.5. 14s. amongst
some poor women and children, giving to each woman 6
shillings, and to each child two; and the number of women
was to the number of children as 4 : 7. How many were
relieved ? '

Ans. 12 women, and 21 children.
34. A and B begin trade, A with triple the stock of

B. They each gain £.50, which makes their stocks in the
proportion of 7 to 3. What were their original stocks?

Ans. A’s was £.3800, and B’s £100.

35. There are two numbers in the proportion of zl, to ?23’
-
which being increased respectively by 6 and 5, are in the

. 2 1 .
proportion of 3t g Required the numbers.
Ans. 30 and 40.

36. A Farmer has a stack of hay, from which he sells
a quantity which is to the quantity remaining in the pro-
portion of 4 to 5. He then uses 15 loads, and finds that
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he has a quantity left which is to the quantity sold as 1 to 2.
How many loads did the stack at first contain?

_ Ans. 45.

37. There are three pieces of cleth, whose lengths are
in the proportion of 3, 5, and 7; and 6 yards being cut off
from' each, the whole quantity is diminished in the propor-
tion of 20 to 17. Required the length of each piece at
first. . »

Ans. 24, 40, and 56 yards.

38. The number of days that 4 workmen were em-
ployed were severally as the numbers 4, 5, 6, 7; their daily
wages were. the same, viz. 3 shillings, and the sum’ received
by the first and second was 36 shillings less than that re-
ceived by the third and fourth. How much did each
receive ?

Ans. 36, 45, 54, and 63 shillings.

39. From two casks of equal size are drawn quantities,.
which are in the proportion of 6 to 7; and it appears that
if 16 gallons less had been drawn from that which is now
the emptier, only half as much would have been drawn
from it as from the other. How many gallons were drawn
from each?

Ans. 24 and 28.

40. On the inclosure of a parish, a proprietor had for
his allotment two pieces of land, which were of the form of
rectangular parallelograms. The longer sides of the pa-
rallelograms were in the ratio of 6 to 11, and the adjacent
sides of the less as 3 to'2. The periphery of the less was
185 yards more than the longer side of the greater. Re-
quired the sides of the less, and the longer side of the
greater.

Ans. The sides of. the less were 90 and 60; and
the. longer side of the greater was ‘165 yards.
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41. Two persons A and B travelling, each with £.80,
meet with robbers, who take from A twice as much as from
B and £.5 over, and leave 4 within £.13 half as much as
B. How much is taken from each?

Ans. 69, and 32 pounds.

42. AA'person distributes forty shillings amongst 50
people; giving to some nine-pemce each, and to the rest
fiffeen pence. How many were there of each?

Ans. 45, and 5.

43. A person put out a certain sum to interest for 6%
years, at 5 per cent. simple interest, and found that if he
had put out the same sum for 12 years and 9 months at
4 per cent. he would have received £,i85 more. What .
was the sum put out?

Ans. £.1000.

44. A regiment of militia containing 594 men, is to be
raised from three towns A, B, C. 'The contingents of 4
and B are in the proportion of three to five; and of B and
C in the proportion of eight to seven. Required the num-
bers raised by each.

Ans. 144 by A, 240 by B, 210 by C.

45, Two persons, A and B, were partoers. A’s
money remained in the firm 6 years, and his gain was one-
fourth of his principal; and B’s money, which was £50
less than 4’s had been in the firm 9 years, when they dis-
solved partnership, and it appeared that if B had gained
£.6. 5s. less, his gain and principal would have been to A’s
gain and principal as 4 to 5. What was the principal of
each?

Ans. £.200, and £.150.

46. The estate of a Bankrupt, valued at £.21000, is to
be divided amongst four creditors proportionably to what
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is due to them. The debts due to A and B are as 2: 3;
B’s claims and C’s are in the proportion of 4 : 5; and C’s
and D’s in the proportion of 6 : 7. What sum must each
receive ? -

Ans. A £.3200, B £.4800, C £.6000, D £.7000.

47. A Merchant bought wheat at the rate of £.3. 10s.
for 5 bushels. He afterwards bought some inferior, which
was in quantity to the former as 3 to 4, at the rate £.8. 12s.
for 8 bushels; and sold the whole for 10 shillings a bushel ;
in consequence of which, he lost £.7. 16s. by the bargain.
How much of each did he buy?

Ans. 48 bushels of the better, and 36 %f the worse.

48. Three persons, 4, B, and C, spent equal sums at
a tavern. C having no money, the reckoning was paid by
A and B. When C came to reimburse them, he paid 4
times as much to A as to B; and observed, that if B had
paid 3 shillings more of his reckoning, their demands would
have been equal. Required the sum each spent, and the
respective parts of C’s reckoning that A and B paid.

Ans. Each spent 10 shillings; A paid 8, and B 2.

49. A certain sum is divided, among three persons:

A receives £.3000 more than the half, B £.1000 less than.-.-

the third part, and C £.800 more than the fourth part of

the whole. What is the sum divided, and what does each
receive ?

Ans. The whole is £.88400; A receives £.16200,
' B £.11800, C £.10400.

50. A Farmer had two flocks of sheep, one of which
contained 40, and the other was sold for £.30; but one
sheep of the ‘latter was worth four of the other; and the
value of the first flock was only £.4 more than the price
of eight sheep of the second. How many sheep did the



342 Problems producing Simple Equations,

second flock contain, and what was the value of a sheep
of each?

Ans. The number was 15, and the prices £.2,. and
10 shillings.

51. A and B playing at billiards, A bet 5 shillings to
4 on every game, and found that after a certain number of
games he had won 10 shillings. Had B won one game
more, the number won by him would have been to the
number won by 4 as 3 to 4. How many did each win?

Ans. A won 20, and B 14.

52. A besieged garrison had such a quantity of bread,
“as would, ifpdistributed to each at 10 ounces a day, last 6
weeks; but having lost 1200 men in a sally, the governor
was enabled to increase the allowance to 12 ounces per day
for 8 weeks. Required the number of men at first in the
garrison,
Ans. 3200.

53. A composition of copper and tin containing 100
cubic inches weighed 505 ounces. How many ounces of
each metal did it contain, supposing a cubic inch of copper
to weigh 5} ounces, and a cubic inch of tin to weigh 4%
ounces ?

Ans. 420 of copper, and 85 of tin.

54. There are two towns, A and B, which are 131
miles distant from each other. A coach sets out from 4
at 6 o’clock in the morning, and travels at the rate of 4
miles an hour without intermission, in the direct road to-
wards B. At 2 o’clock in the afternoon of the same day
a coach sets out from B to go to A4, and goes at the rate
of 5 miles an hour constantly, Where will they meet ?

Ans. 76 miles from A, and 55 from B.

55. Out of a certain sum, a man paid his creditors
£.96; half of the remainder he lent his friend; he then

-
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spent one-fifth of what now remained; and after all these
deductions had one-tenth of his money leftt How much
had he at first?

Ans. £.128.

56. At the review of an army, the troops were drawn
up in a solid mass, 40 deep, when there were just one-fourth
as many men in front as there were spectators. Had the
depth however been increased by 5, and the spectators
drawn up in the mass with the army, the number of men in
front would have been 100 fewer than before. Of what
number of men did the army consist?

Ans. 180000.

57. A and B, in order to keep up the price of copper
to £.86 per ton, agree for a certain time to sell all the
copper they raise, jointly; yet so that each shall be paid
proportionably to the quantity he raises. Now the whole
quantity raised in the stipulated time was 235 tons; and A4
receives £.4214 more than B. Required the quantity
raised by each. . '

Ans. 142 tons by A, and 93 by B.

58. Bought two pieces of linen, one of which wanted
12 yards of being four times as long as the other. The
longer cost 5 shillings, and the shorter 4 shillings a yard;
23 yards being cut off from the longer, and 5 from the
shorter, and the remainders being sold for one shilling a
yard more than they cost, I received £.7. 2. How many.
yards of each were there?

Ans. 40, and 18.

59. A Courier, passing through a certain place 4, °
travels at the rate of 13 miles in 2 hours; 12 hours after-
wards another passes through the same place, travelling the
same road, at the rate of 26 miles in 3 hours. How long,
and how far must he travel before he overtakes the first?

Ans. 36 hours, and 312 miles.
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60. As A and B were going to school, A first shot an
arrow in the direction in which they were going, which B
took up and shot forward; and so on alternately till the
arrow had passed exactly from one mile-stone to another;
when it appeared that A had shot the arrow 8 times, and
B 7 times. Some time afterwards, A and B were on
the opposite banks of a river, the breadth of which they
wished to ascertain; A first shot the arrow across the river,
and it flew 13 yards beyond the bank on which B stood;
B then took it up, and from the place where it had fallen,
shot it back across the river; it now fell 93 yards beyond
the bank upon which A4 stood. Required the breadth of
the river.

~ Ans. 100 yards.

61. Three Merchants, 4, B, and C, enter into a spe-
culation; B subscribes £.10 more than four-fifths of what
A does; and C £.30 more than half of what B does.
A’s gain is two-fifths of his subscription, and B’s is
£.148. What are the respective sums subscribed, and
whole gain? '

Ans. The sums subscribed are 450, 3870, and 215
pounds; and the whole gain is £.414.

62. There are two places, 154 miles distant, from
which two persons set out at the same time to meet, one
travelling at the rate of 3 miles in two hours, and the other
at the rate of 5 miles in four hours. How long, and how
far did each travel before they met? .

Ans. 56 hours; and 84, and 70 miles.

63. A sets out from a certain place, and travels at the
rate of 7 miles in 5 hours; ‘and eight hours afterwards B
sets out from the same place, and travels the same road at
the rate of 5 miles in three hours. How long, 'and how far
must A4 travel before he is overtaken by B? '

Ans. 50 hours, and 70 miles.
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64. A man lent out a certain sum to interest at £.8
per cent. per annum. He suffered this to accumulate at
simple interest for 12 years; and then putting out the prin«
cipal and interest at the same rate, found that the present
annual interest exceeded the former by £.38. 8s. Required
the sum put out each time.

Ans. £.500 the first time, and £.980 the second.

65. A Waterman finds by experience that he can with
the advantage of a common tide row down a river from A
to B which is 18 miles in an hour and a half, and that to
return from B to A against an equal tide, though he rows,
back along the shore, where the stream is only three-fifths
as strong as in the middle, takes him just two hours and
a quarter. ‘It is required from hence to find at what rate
per hour the tide runs in the middle where it is strongest.

Ans. At the rate of two miles and a half per hour.

66. The ingredients of a loaf of bread are rice, flour,
and water, and the weight of the whole is 15lbs. The
weight of the rice augmented by 5lbs. is two-thirds of the
weight of the flour, and the weight of the water is one-fifth
of the weight of the flour and rice together. Required the
weight of each. '

Ans. Rice 2lbs., flour 10%1bs., water 211bs.

67. In a battery two cannon were employed, the first
of which had been fired 36 times before the second began-
to play; and afterwards was fired eight times whilst the
second was fired seven. But the quantity of powder used
for each shot of the first was less than what was used for
the second in the proportion of 3 : 4. How many times

- was the second fired, before it had consumed as much
powder as the first?

Ans. 189 times.

68. Suppose two fingers of a watch (a) and (b) were
together on Sunday noon at 12 o’clock, and that the motion
Xx
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of each was such that (¢) moved round the horary circle in
one hour, and (b) in 144 hour. When will they be to-
gether again for the first time ?

Ans. 61 hours.

69. A Draper bought a piece of cloth for £.69, from
which he cut off 11 yards. He then met with another piece
of equal goodness, for which he gave £.21, and found that
if it had been one yard longer, its length would have been
to the length of the remainder of the first as 2 to 3. How
many yards were there in each piece, and what was the price
of a yard?

Ans. 23 in the first, and 7 yards in the second ; and
the price £.3 per yard.

70. A Fruiterer sells for 198. 6d. a certain number of
oranges and apples, of which the latter exceed the former
by 180. He sells the apples at the rate of 5 for 3d.,
and fifteen oranges bring him in 14d. more than 85 apples.
How many are there of each sort, and what are the oranges
worth apiece !

Ans. 240 apples, and 60 oranges, which are worth
13d. each.

71. Divide the number 198 into 5 such parts, that the
first increased by one, the second increased by two, the third
diminished by three, the fourth multiplied by four, and the
fifth divided by 5, may be all equal. _

Ans. 23, 22, 27, 6, and 120, are the numbers.

72. A person has four casks, the second of which
being filled from the first, leaves the first four-sevenths full.
The third being filled from the second leaves it one-fourth
full; and when the third is emptied into the fourth, it is
found to fill only nine-sixteenths of it. But the first will
fill the third and fourth, and have fifteen quarts remaining.
How many quarts does each hold ?

Ans. 140, 60, 45 and 80, respectively.
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73. A packet sailing from Dover with a fair wind,
arrives at Calais in two hours; and on its return the wind
being coutrary, it proceeds six miles an hour slower than it
went. Now when it is half way over, the wind changing,
it sails two miles an hour faster, and reaches Dover sooner
than it would have done had the wind not changed, in the
proportion of 6 : 7. Required the rates of sailing and the
* distance between Dover and Calais.

Ans. The distance is 22 miles, and in returning it
sails 5 and 7 miles an hour. '

74. A and B set out from two places, C and D, at
the same time, towards E; the road from C to E being
through D. A travels 7 miles an hour, and at that rate of
travelling would have overtaken B 5 miles before he got to
E; but after arriving at D, he travels 6% miles an hour,
in consequence of which he overtakes B just as he enters
E. Supposing B to travel 5 miles an hour, what are the
distances between C, D, and E? '

Ans. From C to D 14 miles, and from D to E 40.

75. A Gentleman wishing his two daughters to receive
equal portions when they became of age, bequeathed to the
elder the accumulated interest of a certain sum of money,
bought at the time of his death into the four per cent. stock at
88; and to the younger the accumulated interest of a sum
less than the former by £.3500, hought at the same time .
into the 3 per cents. at 63. Supposing their ages at the
time of their father’s death to have been 17 and 14, what
would be the sum bought into the stocks in each case, and
-what would be the fortune of each ?

Ans. The sums would be £.7700, and £.4200;
and fortune £.1400.

76. Out of a common pack of cards, a certain number,
including the ten of diamonds, was dealt equally amongst
four persons, the dealer turning up the last card, which was
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the ten of spades, which he gave himself: Now if twice
the number of cards had been dealt to each, the ten of
spades being turned up by the dealer, and- the ten of
* diamonds being still. dealt out, the chance of. the dealer’s
having the ten of diamonds would be to the chance against
him as 3 : 10. Required the number of cards dealt to
each the second time.

Ans. 10.

77. Two companies of soldiers consisting of equal
numbers were sent out under A and B, from two hostile
camps, to reconnoitre. Falling in with each other, a skir-
mish ensued, in which A4 lost fifty killed and prisoners, and B
had 20 killed. A4 however having been reinforced by a party
equal to five-sevenths of the number which B had remain-
ing; and B having been reinforced by a number greater by
46 than three-fifths of the number which A had remaining,
they renewed the engagement, when A was forced to retire
with the additional loss of 30 men. When the returns
were made, B found he had again lost 20 men, but that he
had then twice as many men remaining as A had. How
" many had each at first ? '

Ans. 90.

78. A Sportsman, who kept an account of the num-
ber of birds_ which he killed, found that each succeeding -
season he wanted 50, in order that the number killed might
bear the proportion of 3 : 2 to the number killed in the
preceding year. In the fourth year he found that he had
killed 170 fewer than three times the number killed in the
first year. How many did he kill the first year?

Ans. 180.

79. Several detachments of artillery divided a certain
number of cannon balls. The first took 72, and one-ninth
of the remainder; the next 144, and one-ninth of the re~
mainder ; the third 216, and one-ninth of the remainder;
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the fourth 288, and one ninth of those that were left; and
so on; when it was found that the balls had been equally
divided. Determine the number of detachments and balls.

Ans. 4608 balls, and 8 detachments.

80. Four men walking abroad found a purse containing’
shillings only, out of which every ope of them took a num-
ber at a venture. Afterwards comparing their numbers to-
gether, they found that if the first took 25 shillings from the
second, it would make his number_equal to what the second
had left. If the second took 30 shillings from the third, his
money would then be triple what the third had left. And if
the third took 40 shillings from the fourth, his money would
then be double of what the fourth had left.: Lastly, the
fourth taking 50 shillings from the first, he would then have
three times as much as the first had left, and 5 shillings over.
What had each?

Ans. 100, 150, 90, and 105 shillings, respectively.

81. Fifteen current guineas should weigh fouf ounces ; but
a parcel of light gold being weighed and counted, was
found ‘to contain 9 more guineas, than was supposed from
the weight; and a part of the whole, exceeding the half by
10 guineas and a half, was found to be 1} oz. deficient in
weight. What was the number of guineas? )

Ans. 189. .

82. A Merchant bought a quantity of wheat for £.200,
half of which he reserved for his private use. He then sold .
5 bushels more than § of the remaining quantity at such
a price as to gain £.40 per cent. But the price of wheat
having advanced, he sold the remainder at such a price as
to gain £.67 per cent. by what he sold. And had the
whole been sold at this latter price he would have gained
£.160 per cent. How much did he buy, ‘and how did he.
sell it ?

- Ans. He bought 400 bushels; and sold the first
portion at 14s., and the second at 26s. per bushel.
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. 83. A Brewer from a certain quantity of ingredients
which cost £.20, brews 500 gallons of ale (on which there
is a duty of 6d. a gallon), and sells it at 2s. a gallon.  After-
wards from the same quantity of ingredients, he brews a
certain number of gallons of strong beer (on which he pays,
the ale duty) and the remainder small beer, making together
the same number of gallons as before ;—when by mixing
them together, and selling the mixture as ale, he finds his
geains increased in the proportion of 10 : 7. Determine
thé number of gallons of strong beer, supposing the duty

on small beer one-fourth of that on ale.

Ans. 100 gallons. !

.

-

srorrers

VII. Problems producing Simple Equations, involving
two unknown Quantities.

1. A Draper bought two pieces of cloth for £.12. 13s.
one being 8s., and the other 9s. per yard. He sold them
each at an advanced price of 28. per yard, and gained by the
whole £.3. What were the lengths of the pieces ?

Ans. 17 yards of the first, and 18 of the second.

2. A bill of £.26. 5s. was paid with half guineas and
crowns, and twice the number of half guineas exceeded three
times the number of crowns by 17. How many were there
of each? -

Ans. 40 half guineas, and 21 crowns.

3. Two labourers, 4 and B, received £.5. 17s. for their
wages; A having been employed 15, and B 14 days; and
4 received for workmg four days 118. more than B did for
three days. What were their daily wages?

Ans. A had 5s., and B 3s. a day.

4. A person had two casks, the larger of which he
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filled with ale, and the smaller with cyder. Ale being half
a crown, and cyder 11s. per gallon, he paid £.8. 6s.; but
had he filled the larger with cyder, and the smaller with ale,
he would have paid £.11. 5s. 6d. How many gallons did
rveach hold ?

Ans. The large:; contained 18, and the smaller 11
gallons.

5. A person expends half a crown in apples and pears,
buying his apples at 4, and his pears at 5 a penny; and
afterwards accommodates his neighbour with half his apples
and one-third of his pears for 13 pence. How many did
he buy of each?

Ans. 72 apples, and 60 pears.

6. Two persons, A and B, played cards, each with
a different sum. After a certain number of games, 4 had
won half as much as he had at first, and found that if he
had 15s. more, he would have had just three times as much
as B. But B afterwards won 10s. back, and he had then
twice as much as 4. What bad each at first?

Ans. A had 14, and B 19 shillings.

. 7- A certain sum of money put out to interest, amounts
in 8 months to £.297. 12s.; and in 15 months its amount
is £.306 at simple interest. What is the sum, and the rate
per cent.?

Ans. £.288, at 5 per cent.

8. A Farmer being asked how many quarters of wheat
he had sold in the market, answered if he had sold 8 quarters

more, and got 7s. per quarter more than he did: he should®

have received £.11. 158. more than he had: but if he had
sold 7 quarters more at 88, per quarter more, he should
have had £.11. 17s. more. How many quarters did he sell,
and what was the price ?

Ans. 13 quarters, at 11s. per quarter.

.
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9. There is a number consisting of two digits, the
second of which is greater than the first; and if the number
be divided by the sum of its digits, the quotient is 4; but if
the digits be inverted, and that number divided by a number
greater by 2 than the difference of the digits, the quotient
becomes 14. Required the number.

Ans. 48.

10. What fraction is that, whose numerator being
doubled, and denominator increased by 7, the value be-

2 . .
comes 3 but the denominator being doubled, and the nu-
. ' 3
merator increased by 2, the value becomes - ?
9
4
Ans. ~.
5

11. A Farmer parting with his stock, sells to one
person 9 horses and 7 cows for £.300; and to another, at
the same prices, 6 horses and 13 cows for the same sum.
What was the price of each?

Ans. The price of a cow was £.12, and of a horse
£.24.

12. A Farmer hires a farm for £.245 per ann., the
arable land being valued at £.2 an acre, and the pasture at.
28 shillings: now the number of acres of arable is to half
the excess of the arable above the pasture as 28 : 9. How
many acres were there of each?

Ans. 98 acres of arable, and 35 of pasture.

13. A person owes a certain sum to two creditors. At
one time he pays them #£.53, giving to one four-elevenths
of the sum which is due, and to the other £.3 more than
one-sixth of his debt to him. At a second time he pays
them £.42, giving to the first three-sevenths of what re-
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miins due to ‘him, and to the other one-third of what is due
to him.. What were the debts

Ans. £.121, and £’.86

-14s A and B playing at backgammon, 4 bet 3s.
to 2s. on every game, and after a certain number of games
found that he had lost 17 shillings. Now had A won 3
more from B, the number he would then have won, would -
have ‘been to the number B would have won as § to 4.
How many games did they play?

Ans. 9.

15. A Viatner has two casks of wine, from 'the greater
of which he draws 15 gallons, and from the less 11; and
. finds the quantities remainiog in the proportion of 8 to 3.
After they become half empty, he puts 10 gallons of water
into each, and finds that the quantities of liquor now in them
are as 9 to 5. How many gallons will each hold?

Ans. The larger 79, and the smaller 35 gallons.

16. A person having laid out a rectangular bowling-
green, observed that if each side had been 4 yards longer,
the adjacent sides would have been in the ratio of 5 to 4;
but if each had been 4 yards shorter, the ratio would have
been 4 to 3. What are the lengths of the sides?

Ans. 36, and 28 yards.

17. Atan election for two members of parliament, three
men offer themselves as candidates, and all the electors give
. single votes. The numbers of voters for the two successful
ones are in the ratio of 9 to 8; and if the first had had 7
* more, his majority over the second would have been to the
majority of the second over the third as 12 : 7. Now if
the first and third had formed a coalition, and had one more
voter, they would each have succeeded by a majority of 7.
How many voted for each?

Ans, $69, 328, and 300, respecuvely
Yy
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-18. - To determine three numbers such that if 6 be
added to the first and second, the sums will be in the pro-
portion of 2 : 3; if 5 be added to the ﬁrst and third, the
sums will be in the proportion of 7 : 11; but if 36 be
subtracted from the second and third, the remamders wnll
be as G : 7.

Ans. 80, 48, 50.

19. Two shepherds, 4 and B, ate intrusted with the
charge of two flocks of sheep. A’s consisting chiefly of
ewes, many of which produced lambs, is at the end of the
year increased by 80; but B finds his stock diminished by 20;
when their numbers are in the proportion of 8 to 3. Now
had A lost 20 of his sheep, and had B an increase of 90, the
numbers would have been in the proportion of 7 fo 10.
What were the numbers?

_Ans. A’s 160, and B’s 110.

. 20. Two persons, 4 and B, can perform a piece of
work in 16 days. They work together for 4 days, when
A4 being called off, B is left to finish it, which he does in
86 days more. In what time would each do it separately?

Ans. A in 24 days, and B in 48 days.

21. There is a cistern, into which water is admitted by
three cocks, two of which are of exactly the same dimensions.
When they are all open, five-twelfths of the cistern is filled
in four hours; and if one of the equal cocks be stopped,
seven-ninths of the cistern is filled in ten hours and forty
minutes, In how many hours would each cock fill the .
cistern?

Ans. Each of the equal ones in 32 hours, and the
. other in 24. ‘

22. Some hours after a courier had been sent from 4
to B, which are 147 miles distant, a second was sent, who
wished to overtake him just as he entered B; in order to
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which he found he must perform the - journey in 28 hours
less than the first did. Now the time in which the first
travels 17 miles added to the time in which the second
travels 56 miles is 13 hours and 40 minutes. How many
miles does each go per hour? :

‘Ans. The first goes 3, and the second 7 miles an
hour.

- 83. Two loaded waggons were weighed, and their
weights were found to be in the ratio of 4 to 5. Parts of
their loads, which were in the proportion of 6 to 7 being
taken out, their weights were then found to be in the ratio
of 2 to 3; and the sum of their weights was then 10 tons.
What were the weights at first? ‘

Ans. 16, and 20 tous.

24. A Gentleman gave away a certain sum_in charity
to 14 men and 15 women. Had the suin been less by 12
shillings, and only half the number of men relieved, the rest
being divided amongst the women, each woman would have
received two shillings more than each man did. But if there
had been only 8 women, and the rest had been divided
amongst the men, each man would have received twice as
much as each woman. How much money was given away?

Ans. 24 guineas.

25. When wheat was 5 shillings a bushel, and rye 8
shillings, a man wanted to fill his sack with a mixture of rye
and wheat for the money he had in his purse. If he bought
7 bushels of rye, and laid out the rest of his money in wheat,
he would want 2 bushels to fill his sack; but if he bought
6 bushels of wheat, and filled his sack with rye, he would
have 6 shillings left. How must he lay out his money, and
fill his sack ? ’

Ans. He must buy 9 bushels of wheat, and 12
bushels of rye. :
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26. A Draper bought two pieces of cloth of different
" kinds for £.37. 4s.: there were 6 yards of the coarser more
than there were of the finer; and had the coarser cost 2
shillings a yard more than it did, G yards of the coarser
would have cost just as much as 5 yards of the finer. He
afterwards bought 4 yards of the finer, and 12 of the coarser
at the same prices per yard, and found their value less than
that of the former pieces in the ratio of 20 : 31. How many
yards did he buy the first time, and what did he give per
yard for each? '

Ans. 9 yards of the finer, and 15 of the coarser;

and the prices were 36, and 28 shillings per
yard.

27. A Mercer bought two pieces of silk of different .
lengths for £50; the price of two yards of the shorter was
6s. 8d. more than the price of 3 yards of the longer; and
each piece cost the same sum. He cut off two yards from
each, and sold the rest for £53. 12s. Now if he had sold
the whole at that rate, he would have gained £5. by each
piece. How many yards did each piece contain?

Ans, 25, and 15 yards.

28. A sets out express from C towards D, and three
hours afterwards B sets out from D towards C, travelling
2 miles an hour more than A. When they meet, it appears
that the distances they have travelled are in the proportion of
18 to-15; but had- A travelled five hours less, and B gone
2 miles an hour more, they would have been in' the pro-
portion of 2 : 5. How many miles did each go per hour,
and how many hours did they travel before they met?

Ans. A went 4, and B 6 miles an hour, and they
travelled 10 hours after B set out.

29. A and B engaged to reap a field of corn in 12
~ days. .The times in which they could severally reap an acre
are as 2 : 3, After some time, finding themselves unable



involving two unknown Quantities. 357

to finish it in the stipulated time, they called in C to help
them ; whose rate of working was such, that if he had
wrought with them from the beginning, it would have been
finished in 9 days. Also the times in which be could se-
verally have reaped the field with A alone, and with B
alone, are in the proportion of 7 to 8. When was C called
in? '
Ans. After 6 days.

30. Two mixtures are made of hrandy and sherry; the
quantities of brandy in each being as 4 to 3; and the dif-
ference of the quantities of sherry being greater by 25
gallons than the difference of the quantities of brandy. Also
if three times the quantity of brandy had been put into the
first mixtare, and twice the quantity into the second, the
quantities of brandy would have been proportional to the
quantities of sherry. But if the sherry in the second mixture
had been mixed with the brandy in the first, and the sherry
in. the first with the brandy in the second, the whole mix-
tures would then have been in the ratio of ‘5 to 6. Re-
guired the. quantities of brandy and sherry in each mixture.

Ans. The quantities of brandy are 80, and 60 gal-
lons, and the quantities of sherry are 90, and 45
gallons. :

31. During a winter, when fuel was scarce, two men,
A and B, went in quest of coals and turf, which they
agreed to use in common. A4 met with three bushels of
coals, and B two, at the same price per bushel, and also
seven baskets of turf. A stipulated that he should consume
twice as many coals as B. B assented, but demanded of
him 2s. 10d. When this stock was exhausted, B purchased
one bushel of coals, and A five, together with 6 baskets of
turf, .at the same rates respectively as before; but now B
consumed three times as many coals as A, and paid him
18s. 6d. What was the price of a bushel of coals, and of
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a basket of turf; equal quantities of turf having I;een con-
sumed by each person ?

Ans. The price of a bushel of coals was 53, and of
a basket of turf 4d.

_ 32. Two Spanish muleteers, 4 and B, were seated
under a tree in order to dine; and on examining, found their
stock of provisions to consist of 5 small loaves of bread,
three of which were A’s property, and a bottle of wine,
which was B’s. A stranger, who happened to come up at
the time, was invited to partake of their fare, which was
just sufficient for three persons; and at parting, being
pleased with their bebaviour, he gave them what Spamsh
money he had about him, which amounted to 6s. 5d.,
be equitably shared between them. Now as many shlllmgs
as a loaf cost pence would, with four pence more, at the
next town have bought six such loaves and four bottles of
the same wine; and when the money was divided, B re-
ceived 1s. 103d. more than A. What was the price of-
each loaf, and a bottle of wine?

Ans. A loaf cost 7 pence, and a bottle of wine 1%
pence.

22 IR S VR R

VIIL.  Problems producing pure Equations.

1. Find two numbers, which are in the proportion of
8 to 5, and whose product is equal to 360.

Ans. + 24, and + 15.

2. There are two numbers, whose sum is to their
difference as 8 to 1, and the difference of whose squares
1s 128. What are the numbers?

Ans. +18, and + 14.
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3. In a court there are two square grass-plots; a side
of one of which is 10 yards longer than the side of the other;
and their areas are as 25 to 9. What are the lengths of
the sides ?

Ans. 25, and 15 yards.

4. A person bought two pieces of linen, which to-
gether measured 86 yards. Each of them cost as many
shillings per yard, as there were yards in the piece; and their
whole prices were in the proportion of 4 to 1. What were
the lengths of the pieces?

Ans. 24, and 12 yards.

5. There are two numbers, whose sum is to the less
a8 5 to 2; and whose difference, multiplied by the difference
of their squares, is 135. Required the numbers.

Ans. 9, and 6.

6. There are two numbers, which are in the proportion
of 8 to 2; the difference of whose fourth powers is to the
sum of their cubes as 26 to 7. Required the numbers.

Ans. 6, and 4.

7. There is a field in the form of a rectangular parellelo-
gram, whose length is to its breadth in the proportion of 6
to 5. A part of this, equal to one-sixth of the whole, being
planted, there remain for ploughing 625 square yards. What
are the dimensions of the field ?

Ans. The sides are 30, and 25 yards.

8. Some gentlemen made an excursion; and every one
took the same sum. Each gentleman had as many servants
attending him as there were gentlemen; and the number of
pounds which each had was double the number of all the
servants; and the whole sum of money taken out was
£.3456. How many gentlemen were there ?

Ans. . 12.



860 Problems producing Pure Equations.

9. Divide the number 49 into two such parts, that the
quotient of the greater divided by the less may be to the

. U 4 8
quotient of the less divided by the greater as 3 to.

Ans. 28, and 21.

 10." A detachment of soldiers from a regiment being
ordered to march on a particular service, each company fur-
nished four times as many men as there were companies in
the regiment ; but these being found to be insufficient, eacli
company furnished 3 more men; when their number was
found to be increased in the ratio of 17 to 16. How many
companies were there in the regiment?

"~ Ans. 12.

11. A’ charitable person distributed a certain sum
amongst some poor men and women, . the numbers of whom
were in the proportion of 4 to 5. Each man received one-
third of as many shillings as there were persons relieved;
and each woman received twice as many shillings as there
were women more than men. Now the men received all
together 18s. more than the women. How many were there
of each? ' '

Ans. 12 men, and 15 women.

. 12. A Gentleman who had a certain number of horses,
kept part of them at livery stables, for which he paid
£4. 10s. per week. The rest he kept at home, and their num-
ber was to the number kept at the livery stables as 7 to 3.
He found that the expence of keeping 5 at home was just
equal to that of keeping 4 at the stables; and the number
of shillings that one horse cost him at home was to the
number of horses kept at home as 6 to 7. How many
horses had he? )

Ans. 6 at the livery stables, and 14 at home.

13. A city barge, with chairs for the compény and
benches for the rowers, went a summer excarsion, with two
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bargemen on every bench. The number of gentlemen on
board was equal to the square of the number of bargemen;
and the number of ladies was equal to the number of gen-
tlemen, twice the number of bargemen, and one over.
Among other provisions, there were a number of turtles
equal to the square root of the number of ladies; and a
number of bottles of wine less than the cube of the number
of turtles by 361. The turtles in dressing consumed a great
quantity of wine, and the party having staid out till the
turtles were all eaten, and the wine all gone, it" was com-
puted, that supposing them all to have consumed an equal
quantity, (viz. gentlemen, ladies, bargemen, and turtles,)
each individual would have consumied as many bottles as
there were benches in the barge Required the number of
turtles

Ans. 10,

14, PFram two towns, C and D, two travellers, A and
B, set out to meet each other; and it appeared that when
they met, B had gone 35 miles more than three-fifths of
the distance that A had travelled; but from their rate of
travelling, A expected to reach C in 20 hours and 50
minutes; and B to reach D in 30 hours. Required the
distance of C from D.

Ans. 275 miles.

15. A Farmer bought two flocks of sheep, the first of
which contained 18 fewer than the second. If he had glven
for the first flock as many pounds as there were sheep in
the second, and for the second as many pounds as “there
were sheep in the first, then the pnce of .6 sheep of the
first flock would have been to the price of 7 sheep of the
second in the proportion of 7 to 6. Required the numbers
in each flock. : '

Ans. 108, ‘and 126.

16. A Poulterer bought a number of ducks and
Zz
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turkeys, the number of ducks exceeding the number of
turkeys by 8. For each duck he gave half as many shlllmgs
as there were turkeys, -and for each turkey half as many
shillings as- there were ducks. He afterwards bought
another small flock of turkeys containing 4 fewer than the
iumber of turkeys he bought before; and having glven for
each of them as many shillings as there were turkeys in the

flock, - he found, that if his' former purchase had cost 16

shillings more, it would have cost exactly four times as
much as the presént one. How many ducks and turkeys
did he buy at first?

Ans. 12 turkeys, and 20 ducks.

17. Two men, 4 and B, entered into partnership with
stocks, which are in the proportion of g to 8; and after
trading one year, A found his share of their gain to amonnt
to ome-third of his stock. They continued to trade for as
many years as are equal to three-fourths of the number of
pounds which B contributed to the stock, and found their
whole gain amount to £.1666. What did each contribute
to the stock; and how many years did they trade?

Ans. A contributed £.63, B £.56; and the num-
ber of years is 42.

18. A person wishing to ascertain the area of a certain
quadrilateral field, found that he cound determme it the most-
readily by dividing it into two portions, one of which was
of the form of a rectangular parallelogram, the shorter side
of which measured 60 yards. The other was of the form

“of aright-angled triangle, whose shortest side was equal to

the shorter side. of the parallelogram, and the ether side,
containing the right angle, was equal to the diagonal of the
parallelogram ; and the area of the triangle was to the area
of the parallelogram as 5 to 8. What was the area of the
field ? '

Ans. 7800 square yards.
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19. A Merchant laid out a certain sum upon a specu-
lation, and found at the end of a year that he had gained
£.69,  This he added to his stock, and at the end of another
year found that he had gained exactly as much per cent. as
in the year preceding. Proceeding in the same manner,
and each year adding to his stock the gain of-the year pre-
ceding, he found at the beginning of the fifth year that his
stock was to the original stock as 81 to 16. What was the
sum he first laid out?

Ans. £.138.

20. There is a number consisting of two digits, which
being multiplied by the digit on the left hand, the product is
46; but if the sum of the digits be multiplied by the same
digit, the product is only 10. Required the number.

Ans. 23. T

21. From two towns, C and D, which were at the
distance of 396 miles, two persons, A and B, set out at the
same time, and meet each other; after travelling as many
days as are equal to the difference of the number of miles
they travelled per day; when it appears that A has tra-
velled 216 miles. How many miles did each travel per
day?

Ans. A went 36, and B 30.

22. There are two numbers, whose sum is to the
greater as 40 is to the less, aid whose sum is to the less
as 90 is to the greater. What are the numbers?

Ans. 36, and 24.

~

23. It is required to find two numbers such, that the
product of the greater and the cube of the léss may be to |
the product of the less and the cube of the greater as 4to
9; and the sum of the cubes of the numbers may be 35.

Ans. 8, and 2.
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24. The paving of two square court-yards cost £.205 ;
a yard of each costing one-fourth of as many shillings as-
there were yards in a side of the other. And a side of -the
greater and less together measure 41 yards. Required the
length of a side of each. . : ‘

Ans, 25, and 16 yards, -

25. A person bought a number of apples and pears,
amounting together to 80. Now the apples cost twice as
much as the pears: but had he bought as many apples as he
did pears, and as many pears as he did apples, his apples
would have cost 10d., and his pears 35. 9d. How many did
he byy of each?

Ang, 60 apples, and 20 pears. ,

26. A person exchanged a quantity of brandy for a
quantity of rum and £.11. 5s.; the brandy and rum being
each valued at as many shillings per gallon as there were
gallons of that liqguor. Now had the rum been worth as
“many shillings per gallon as the brandy was, the whole value
of the rum and brandy would have been £.56. 5s. How
many gallons were there of each? :

Ans. 25 gallons of brandy, and 20 of rum,

27. There are two rectangular vats, the greater of
which contains 20 solid feet more than the other. Their
capacities are in the ratio of 4 to 5; and their bases are
squares, a side of each of which is equal to the depth of the
other. What are the depths?

Ans. 5 feet, and 4 feet.

28. “Bought two square carpets for £.62. 1s.; for each
of which I paid as many shillings per yard as there were
yards in its side, Now had each of them cost as many
shillings per yard as there were yards in a side of the other,
I should Lave paid 17s. less. What was the size of each?

Ans. One contained 81, and the other 64 square
yards.
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29. The number of men in both fronts of two columns
of troops, 4 and B, when each consisted of as many ranks
as it had men in front, was 84; but when the columns
changed ground, and 4 was drawn up with the front B had,
and B with the front A had, the number of ranks in both
columns was 91. Required the number of men in each
column,

Ans. 2304, and 1296.

30. A field in the form of a rectangular parallelogram
was planted with trees placed at such distances as to have
four on every square yard. The expence of planting was
such, that every 40 trees cost one-third of as many shillings
as there were yards in the diagonal of the parallelogram.
But had they been planted at such a price as that every
bundred should have cost as many shillings as there were
yards in the shorter side of the parallelogram, the expence
would have been less by £.224. Now a square described

upon the diagonal of the parallelogram would be equal to -:

of the square described on the less side, together with the
square described on a line which is equal to the difference
of the sides. Required the dimensions of the parallelo-

gram.

Ans. The longer side is 80, and the shorter 60
yards.

IX. Problems producing Adfected Quadratics.

1. What two numbers are those, whose sum is 19, and
“ whose difference multiplied by the greater is 60 ?

Ans. 12, and 7.

2. If the square of a certain number be taken from 40,
and the square root of this difference be increased by 10,
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and the sum multiplied by 2, and the product divided by
the number itself, the quotient will be 4. Required the
number.

 Ans. 6.

. 8. There is a field in the form of a rectangular-pa-
rallelogram, whose length exceeds the breadth by 16 yards;
and it contains 960 square yards, Required the length and
breadth.

' Ans. 40, and 24 yards.

4. A person being asked his age, answered, If you
add the square root of it to half of it, and subtract 12, there
" will remain nothing. Required his age.

" Ans. 16.

5. Two casks of ale were bought for £.2. 18s. one of
which - contained 5 gallons more than the other, and the
price per -gallon was 2 shillings less than one-third of the
number of gallons in the less. Required the number of
gallons in each, and the price per gallon.

) Ans. The numbers were 12, and 17, and the price
per gallon shlllmgs.

6. From two places, at the distance of 320 miles, two
persons, A and B, set out at the same time to meet each
other. A travelled 8 miles a day more than B, and the
number of days in which they met was equal to half the
number of miles B went in a day. How many miles did
each travel per day, and how far did each travel?

Ans. A went 24, and B 16 miles per day; A4 went
192, and B 128 miles.

7. The difference between the hypothenuse and base
of a right-angled triangle is=6, and the difference between
the hypothenuse and the perpendicular is=8. What are
the sides?

- Ans. 15, 12 and 9.
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8. In a parcel which contains 24 coins . of silver and
copper, each silver coin is worth as many pencé as there
are copper coins, and each copper coin is worth as many
pence as there are silver coins, and the whole is worth 18
shillings. How many are there of each?

Ans. 6 of one, and 18 of the other.

U

‘9. A Farmer received £7. 4s. for a_certain quantity
of wheat, and an equal sum at a pricé less by 1s. 6d. per
bushel for a quantity of barley, which exceeded the quantity
of wheat.by 16 bushels. How many bushels were there of
each?

Ans. 32 bushels of wheat, and 48 of barley.

10. Two messengers, A and B, were dispatched at the
same time to a place 90 miles distant; the former of whom
riding one mile an hour more than the other, arrived at the
énd of his journey an hour before hiin. At what rate did
each travel per hour?

Ans. A went 10, and B 9 miles per hour.

11. Bought a number of books, consisting of folios,

~ quartos, and octavos, for £.96. 12s. Fourteen folios (which

was the whole number) cost S times as much as all the

quartos ; and one quarto cost as many shillings as there were

quartos. ‘The number of octavos was 32, and their value -

was such, that 4 of them cost as much as one quarto. Re-
quired the value of each, and the number of quartos.

Ans. There were 21 quartos, each folio cost 4%
guineas, each quarto one gumea, and each oc-
tavo 58. 3d.

12. A man travelled 105 miles, and then found that if
he had not travelled so fast by 2 miles an hour, he should
have been 6 hours longer in performing the same journey.
How many miles did he go per hour? -

Ans, 7 '‘miles.
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13. Bought two flocks of sheep for £.65. 13s., one
containing 5 more than the other. Eeach sheep cost as
many shillings as there were sheep in the flock. Required
the numbers in each flock. :

Ans. 238, and 28

14. A regiment of soldiers, consisting of 1066 men, is
formed into two squares, one of which has four men more
in a side than the other, What number of men are in a snde
of each of the squares ? '

Ans. 21, and 25.

15. What number is that, to which if 24 be added,
and the square root of the sum extracted, this root shall be
less than the original quantity by 18.

Ans. " 25. ‘

16. - After taking the kings, queens, and knaves out of
a pack of cards, the rest were divided into three heaps.. The
number of pips contained in the second heap was found to
. be 4 times the square of the number in the first heap; and
had the third heap contained 5 more pips than it did, the
number in it would have been exactly half of what the first
and second heap contained. Required the number of pips
in each heap. 4

-Ans. 6, 144, and 70. .

17. A Tailor bought a piece of cloth for £.147, from
“which he cut off 12 yards for his own use, and sold the
remainder for £.120. 5s. gaining 5 shlllmgs per yard. How
many yards were there, and what did it cost him per yard?

Ans. 49 yards, at £.3 per yard.

18. A regiment of foot was ordered to send 216 men
on garrison duty, each company being to furhish an equal -
number ; but before the detachment marched, 3 of the com-
papies were sent on another service, when it was found
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that each company that remained was obliged to furnish.12
additional men, in order to make up the complement. 216.:
How many companies were there in the regiment, and what
number of men was each company ordered to send at first?

Ans. There were 9 companies; and each was to
send 24 men.

19. ‘A Poulterer bought 15 ducks and 12 turkeys for
fire guineas. He had two ducks more for 18 shillings than
he had of turkeys for 20 shillings. What was the price of
each ? :

Ans. The price of a duck was 3s. and of a turkey 5s.

20. Two men, A and B, entered into a speculation,
~ to which B subscribed £.15 more than A. After 4 months,
C was admitted, who added £.50 to the stock; and at the
end of 12 months from C’s admission they found they had
gained £.159; when.A withdrawing received for principal
and gain £.88. What did he originally subscribe ?

Ans. £.40.

21. A wall was built round a rectangular court to a
certain height. Now the length of one side of the court
was two yards less than 8 times the height of the wall, and
the length of the adjacent side was 5 yards less than 6 times
the height of the wall; and the number of square yards in
the court was greater than the number in the wall by 178,
Required the dimensions of the court, and the height of the
wall.

Ans. The. sides were 30, and 19, and the helght :
4 yards. -

22. A 'ship containing 74 sailors, and a certain | num-
ber of soldiers besides officers, took a prize. The sailors
received each one-third as many pounds as there were sol-
diers, and the soldiers received £.3 a piece less, and £.768
fell to the share of the officers. Had the officers however

SA
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- received nothing, the soldiers and sailors might have received:
half as many pounds per man, as there were soldiers.
How many soldiers were there, and how much did each -
receive? - : Ly
Ans.. There were 36 soldiers, . each soldjer received

£.9, and each sailor £.12.

23. A Poulterer going’ to market to buy turkeys, ‘met
with four flocks. In the second were 6 more than three
times the square root of double the number in the first.:
- The third contained three times as many as the first and.
second; and the fourth contained 6 more than the square
of one-third of the number in the third; and the - whole
number was 1938. How many were there in each flock?

Ans. The numbers were 18, 24, 126, 1770, Tre-
spectively. ‘ ,
+24. ‘A 'body of men are just sufficient to form a hollow

equilateral wedge, ‘three deep; and if 597 be taken away,

the remainder will form a hollow square, four deep, the
front of which contains one man more than the square root
of the number contained in a front of the wedge. -What
is- the number of men? ~

. Ans. 698.

25. Two men, A and B, undertake to perform a piece
of work in four days, for which they are to receive a certain
number of shillings; but after some time, finding that they
shall not be able to finish it in the time proposed, they call
in C to assist them, and upon an equitable division of the
money, C receives a sum equal to the square root of the
- whole number of shillings; but had they heen obliged to
call i in C to their assistance 14 day sooner, his share of the
money would have been two-fifths more.. qu long did
C work “and what did he receive? '

_:Ans. He worked 2 days, and tecewed 5 shillings.
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26. A cask, whose content is 20 gallons, is filled with
brandy, a certain quantity of which is then drawn off"into
another cask of equal size; this last cask is then filled with
water ; after which the first cask is filled with the mixture,
and it appears, that if 6% gallons of the mixture be drawn
off from the first into the second cask, there will be equal
quantities of brandy in each. = Required the quantity of
brandy first drawn off. .

Ans. 10 gallons.

27. 'There are three numbers, the difference of whose
differences is 5; their sum is 20; and their contmual pro- -
duct 130. Required the numbers. ‘

Ans. 2, 5, and 13.

14

28. There are three numbers, the difference of whose
differences is 3; their sum is 21; and the sum of the
squares of the greatest and least is 137. Required the
numbers.

Ans. 4, 6, 11,

29. There is a number consisting of 2 digits, which
when divided by the sum of its digits gives'a quotient greater
by 2 than the first digit. - But if the digits be inverted, and
then divided by a number greater by unity than the sum of
the digits, the quotient is greater by 2 than the precedmg
quotient. Required the number. '

- Ans. 24.

30. A certain sum was to be raised on three estates
belonging to 4, B, and C, at the rate of one shilling per
acre. Now the number of acres 4 and B had, were as
3 to 7; and if the number of acres in the whole were di-
vided by one-third of the product of the numbers in the first

and third, the quotient would be 7" Also the sum paid by

A and C was 36 shillings less than the sum of three times
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the money paid by C, and two-sevenths of the money. paid
by B. Of how many acres did each estate' consist; and
what was the whole sum to be raised? -

Ans. A had 12, B 28, and C 20 acres; and the
sum was £.3.

31. A Butcher bought a certain number of calves and
sheep, and for each of the former gave as many shillings as
there were sheep, and for each of the latter one-fourth as

‘much. Now had he given 4 shillings more for each of the

former, and 2 shillings more for each of the latter, he would
have paid seven pounds more. But had a sheep cost as
much as a calf, he would have expended £.56. 8s. How
many did he buy of each; and what were their prices?

Ans. 23 calves, and 24 sheep; and their prices
were 24, and 6 shillings, respectively.

32. Two persons, A and B, comparing their wages,
observe that if A had received per day in addition to what
he does receive, a sum equal to one-fourth of what B re-
ceived per week, and had worked as many days as B received
shillings per day, he would have received £.2. 8s.; and had
B received 2 shillings a day more than 4 did, and worked
for a number of days equal to half the number of shillings
he received per week, he would have received £.4. 185.
What were their daily wages?

Ans. A’s 5 shillings, and B's 4.

83. There are four towns in the order of the letters,
A, B, C, D. The difference between the distances from
A to B and from B to C is greater by four miles than the
distance from B to D. Also the number of miles between
B and D is equal to two-thirds of the number between A
and C. And the number between A and B is to the num-
ber between C and D as seven times the number between B
and C: 26. Requited the respective distances.

Ans. AB=42, BC=6; CD=26 miles.
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34. A person bought a quantity of cloth of two sorts for
£.7. 18s. For every yard of the better sort he gave as
many shillings as he had yards in all; and for every yard of
the worse as many shillings as there were yards of the better
sort more than of the worse. And the whole price of the
better sort was to the whole price of the worse as 72 to 7.
How many yards had: he of each? .

Ans. 9 yards of the better, and 7 of the worse.

35. A Farmer sold a certain number of bushels of
barley, and ten bushels of wheat for £7. 19s. Now each
bushel of wheat cost within 3 shillings as much as two
bushels of barley. He afterwards sold as many bushels of
barley and four more, and fifteen bushels of wheat, and
received two shillings per bushel more for his wheat and
barley than he did before; when he found that if he had
received £1. 48. more, he should just have received twice
as much as he did before. How many bushels of barley
did he sell the first time; and what were the prices per
bushel of the wheat and barley?

Ans. 7 bushels of barley; and the prices of wheat
.and barley were 118. and 7s. per bushel.

36. In digging among some ruins the workmen found
9 urns, together containing 60 gold coins; the second and
eighth containing 8 aud 4 respectively. They secreted a
certain number of these, greater than the number they left;
which being afterwards recovered, it was found that the
pumber of urns secreted was to the number left as the
number of coins secreted was to the number remaiping.
Now if instead of taking the second urn they had carried
off the eighth, then the number of coins taken away would
have been to the number remaining as the square of the
number of urns secreted to the difference between : that
square and 20 times the number of urns remaining. Re-
quired the numbers of urns and coins secreted.

Ans. 6 urns, and 40 coins.



374 Problems producing Adfected Quadratics.-

37. Two men, A and B, set out from the same place
to travel. A goes in 6 days twice as many miles as B goes
* in 5 days, but does not arrive at the end of his journey till
5 days after -B has arrived at the end of his, when he finds
that he bas travelled 259 miles more than B. But had B
gone 2 miles per day more than be did, 'and A ‘stopped 6
days soouer, 4 would then have goue only 37 miles more
than B. How many miles did each travel per day, and
how many days did they travel ?

Ans. A travelled 11 days, and 35 miles per day;
B travelled 6 days, and 21 miles per day.

38. Bacchus caught Silenus asleep by the side of a full
cask, and seized the opportunity of dnnkmg, which he con-
tinued for two-thirds of the time that Silenus would  have
taken to empty the whole cask. After that Silenus awoke,
- and drank what Bacchus had left. Had they drunk both
together, it would have been emptied two hours sooner, and
Bacchus would have drunk only half what he left Silenus.
Required the time in which they would empty the cask se-
parately.

"Ans. Silenus in 3 hours, and Bacchus in 6.

39. Two persons, A and B, comparing the distances
they have travelled, found that the square of the number of
miles which A usually walked per hour, exceeded the square
of the number whicli B usually walked by 5; and that if to
the square of the product of those numbers there be added
the square of the sum of their fourth powers, augmented by
the product of the square of the difference of their squares
into - the square of the product of the numbers themselves,
the aggregate amount would be 10345. How many miles
did each walk per hour? '

Ans. A walked 3, and B two miles.

40. From the middle of a town two streets branched
off, and crossed a river that ran in a straight course, by two
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. bridges ‘A and B. From their junction a sewer equally
inclined to both streets led to a point in the river at thé
distance of 6 chains from the bridge A, and a distance
from B less by 11 chains than the length of the sewer: the
expence of making it amounting to as many pounds per
chain, as there were chains in the street leading to 4. The -
sewer however being insufficient to carry off the water, an
additional drain was made from a point in this street, distant
4 chains from the bridge A, which entered the river at the
same point with the sewer, and was equally inclined to the
river and sewer. Now it was found that a drain down the
middle of each street, at the rate of £.9. per chain would
bave cost only £.54 more than the expence of the sewer. .
Required the lengths of the streets' and the sewer; aud the
distance of its mouth from the bridge B.

Ans. The lengths of the streets were: 18 and 30. .

chains, of the sewer 21, and the distance from
B 10.

41.  Two plantations, one of an oblong, and the other
of a square form, contain the same number of trees, and
they have one fence common to both, viz. that which bounds -
the end of the oblong one. Upon every pole in the square
are planted as many trees as there are poles in the square,
and upon every pole in the oblong four times as many trees
as there are poles in the breadth, besides 144 in the hedges.
Also the area of the oblong wants 6 poles to be ‘to the
area of the square as 3 to 2. Required the number of
trees. ' C

Ans. 1296. .

42, The roof of a storehouse is formed of two squares
terminated by two equal and parallel isosceles triangles; the
height of the walls being equal to the base of either of these

. triangles. The quantity of wood which the . storehouse will -
hold, increased by 6 cubical piles each of the. same length
as the building, is to the quantity which the same store-
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house would hold.if its roof were flat, in.the proportion of
11 :'2. The roof cost as many pence per square foot, as
there are feét in its ridge, and the flooring was laid at. the.
same rate. Both together cost £.208. 6s. 8d. Required
the dimensions of the storehouse. '

Ans. The length is 25, and the height 15 feet.

43. There are two sorts of metal, each being a mix-
ture of gold and silver, but i different proportions. Two
coing from these metals of the same weight are to each other
in value as 11 to 17; but if to the same quantities of
silver as before in each mixture double the former quan-
tities of gold had been added, the values of two coins from
them of equal weights would have been to each other as
7 to 11. Determine the proportion of gold to silver in
éach mixture, the values of equal weights of gold and silver
being as 18 to 1.

Ans. The proportion of gold to silver is 1 : 9 in
the first mixture, and 1 : 4 in the second.

44. A Mason has two cubical pieces of white marble
of exactly the same size, and two .cubical equal pieces of
black, larger than the other. The number of solid yards
in the four pieces is 9 more ‘than 11 times the number of
yards in a side of a white one, together with 12 times the
pumber in a side of a black one. He afterwards finds
another block, the length of which is 2 yards longer than
a side of one of the white pieces, and the width 4 times
the length of a side of the black one; and this when laid
on its largest side occupies a space greater by 3 yards than
the difference between 4 times the space occupied by a
black, and 3 times the space occupied by a white onme.
Required the dimensions of the blocks.

Ans. The side of a white block is 1 yard, and- of
a black one 3 yards; the length of the other is
38 yards, and the width 12 yards.
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45. A and B travelled on the same road and at the’
samé rate from Huntingdon te London. At the 50th mile~
stone from London, 4 overtook a drove of geese which were
proceeding at the rete of three miles in 2 hours; -and two
hours afterwards met a stage waggon, which was moving at
the rate of nine miles in four hours. B Qvertook the same
drove of geese at the 45th mile-stone, and met the same
stage waggon exactly forty minutes before he came to the
31st mile-stone. Where was B when A reached London?

Ans 25 miles from London

46 The hold of a vessel partly full of water (whlch is
umformly increased by a leak) is furnished with two pumps
worked by A and B, of whom A takes three strokes to two
of B's; but four of B’s throw out as much water as five of
A’s. Now B works for the time in which' 4 alone would
have emptied the hold; A then pumps-out the remainder,
and the hold is cleared in 13 hours and 20 minutes. Had
they worked together, the hold would have been emptied in
3 hours and 45 minutes; and 4 would have pumped out
100 gallons more than he did. Required the quantity of
water in the hold at first, and the horary influx at the leak.

Ans. The quantity in the hold was 1200 gallons,
and the horary influx 120 gallons.

D R o e et

X. Problems in Arithmetical and _Ge‘qmetrz'cal"
Progresszons .

1. There are three numbers in arithmetical’ progresslon,
whose sum is 21; and the sum of the first and second is to
the sum of the second and third as 3 to 4. Required the
numbers. .

Ans. 5, 7, 9.
There are six towns in the order of the letters, A,

2.
‘B, .C, D E, F, whose distances from each other are in an
3B
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increasing .arithmetical progression. The distance from 4
to C is 16.miles, and from C to E is 24 nnles Require¢
their respective distaunces.

Ans. From 4 to B is 7, from B-to C 9, from Cto
" D11, from Dto E 18, and from E to F 15
" miles. :

" 3. A person makes a mixture of 5] gallons, t;onsisting-
of brandy, rum, and water, the quantities of which are in.
arithmetical progression. The number of gallons of brandy
and rum together is to the number of gallons of rum and
water together as 8 t0 9. Required the quantities of each.

Ans 15 gallons of brandy, 17 of rum, and 19 of
water.

4. .A number consisting of three digits which are in
arithmetical progression, being divided by the sum of ‘its
digits, gives a quotient 48; and if 198 be subtracted from
it, the digits will be inverted. Required the number.

Ans. 432.

<5. - During a scarcity, a person wished to make a mix-
ture of 24 bushels, consisting of wheat, oats, and barley, the
quantities of each forming an increasing arithmetical pro-
gression. Not being able however to procure any barley,
he mixed additional quantities of wheat and oats in the
proportion of 2 to 3, so as to complete his 24 bushels, when
he found the whole quantities of wheat and oats to be in the
proportion of 5 to 7. How many bushels of each did he
originally intend to mix?

Ans. 6 of wheat, 8 of oats, and 10 of barley.
6 The difference between the first and second of four

numbers in geometrical progression is 36, and the difference
between the third and fourth is 4.  What are the numbers ?

Ans., 54, 18, 6, and 2,
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7 A ‘person employed ‘three workmen, whose - daily
wages were in arithmetical progression. 'The fumber of
days they worked was equal to the number of shillings that
the second received per day. The whole amount: of their
wages was eeven guineas, and' the: best workman received
28 shillings more than the worst. What were. their daily
wages ! : '

Ans. 5, 7, and 9 shillings.

8. There are three numbers in gequtl"icnl progres~
sion;" the sum of the first and second of which is 9, and the
sum of the first-and third is ¥5. Required the numbers.

Ans. 3 6, 12.

9. There are three numbers-in geometrical progremon,»
whose sum is 14; and the sum of the first and second is to
the sum of the second aud third as 1 to 2. Required the
numbers.

Ans. 2, 4, 8.

10. There are three numbers in geomeﬁical.progression,
whose continued product is 64, and the sum of their cubes
is 584. Required the numbers.

"~ Ans. 2, 4; 8.

11. ‘There are four numbers in geométrical progression,
the second of which is less than the fourth by 24; and the
sum of the extremes is to the sum.of- the means as 7 to 8.
Required the numbers.

Aus , 8, 0, 27.

12. From two towns which were 168 miles distant,
two persons, A and B, set out to meet each other; A went
3 miles the first day, 5 the next, 7 the third, and. so.on;
B went 4 miles the tirst day, -6 the next, and so on. In
how many days did they meet?

Ans. 8.
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13. A traveller set out from a certain place, and went
1 mile the first day, 8 the second, 5 the next, and so on,
going every day 2 miles more than he had gone the precediug
day. After he had been gone three days, a second sets out,
" and travels 12 miles the first day, 13 the second, and so on.
In how many days will the second overtake the first?

Ans. In 2, and 9 days.

14. A person has two pieces of ground, one of which
is in the form of an equilateral triangle, and the other of a
rectangular parallelogram, one side of which is equal to a side
of the triangle, and the other side is 8 yards less. These he
plants with trees at the distance of two yards from each
other, and finds that there are 5 more on the rectangle than
on the triangle. What are the lengths of the sides?

Ans. A side of the triangle is 20 yards, and the sides
of the parallelogram are 20 and 12 yards.

15. There are four numbers in arithmetical progression,
whose sum is 28; and their continaal product is 585. Re-
quired the numbers.

Ans. 1, 5, 9, 1

16. There are four numbers in arithmetical progres-
sion; the sum of the squares of the first and second is 34;
" and the sum of the squares of the third and fourth is 130.
Required the numbers.

Ans. 8, 5, 7, 9.

17. The sum of £.700 was divided among four per-
sons, whose shares were in geometrical progression; and the
difference between the greatest and least was to the differ-
ence between the means as 37 ‘to 12. What were their
respective shares?

Ans. £.108, £.144, £192 £256

18. VFive persons undertake to reap a field of 87 acres,
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The five terms of an_ arithmetical progression, whose sum is
20, will express the times in which they can severally reap
an acre; and they altogether can finish the undertaking in
60 days. In how many days can each separately reap an
acre ?

Ans. 2, 8, 4, 5, 6 days.

19. Out of a vessel containing 24 gallons of pure
spirit, a vintner drew off at three successive times a certain
number of gallons, which formed an increasing arithmetical
progression, in which the difference between the squares of
the extremes was equal to 16 times the mean, and filled up
the vessel with water after each draught, till he found what
he last drew off reduced to one-sixth of its original strength.
Required the number of gallons of pure spirit drawn off
each time.

Ans. 12, 8, 8.

20. A number of persons purchased a field for £.345.
The youngest contributed a certain sum, the next £.5 more,
the third £.5 more than the second, and so on to the oldest.
For the greater accommodation of the seniors, the field was
divided into two parts, the younger half taking a portion
proportional to the sum they had subscribed; and in order
that each might have an equal share in this portion, ‘they
agreed to equalize their contributions, and each to pay
£.22. Required the number of persons and. the sums paid
by each.

Ans. The number of persons was 10; and-the. sum
paid by the youngest £.12.

21. The number of deaths in a besieged garrison
amounted to 6 daily; and allowing for this diminution their
stock of provnsnons was sufficient to last for 8 days, But
on the evening of the sixth day 100 men were killed in a
sally, and afterwards the mortality increased to 10 daily.
Supposing the stock of provisions unconsumed at the end of
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