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A KEY.

1. Simple Equations involving one unknown Quantity.

1. (17) By transposition, 19z + 4x = 59 — 13,
or 23x = 46,

46
and .~ (18. Cor. 2.) x = 33 = 2.

2. (18. Cor. 1.) multiplying every term by 3,
92 4+ 12— 2 =138 — 6 x,
.*. (17) by transposition, 92 + 6x — x = 138 — 12,
or 142 = 126,

- 126 _
.. (18.Cor. 2.) ¢ = i = 9.

3. (18. Cor. 2.) dividing every term by x,

x4+ 15 =385 — 3=z,
.t (17) by transposition,  + 3z = 35 — 15,
v or 4x = 20,
<. (18.Cor. 2.) 2 = %O =5.
B




2 Simple Equations involving one unknown Quantity.

4. Here 12 is the least common multiple of 6, 4, 3, 2; there-
fore (18. Cor. 1.) multiplying both sides of the equation by 12,
2 — 3z + 120 = 42 — 6z + 132,
. (17) by transposition, 2z + 6x — 3z — 42 = 132 — 120,
orz = 12.

5. (18. Cor. 1.) multiplying by 15 the least common multiple
of 3 and 5,
3z + 3 + 46 = 10z —'15,
< (17) by transposition, 3 + 45 + 15 = 10z — 3w,
or 63 = Tz,

. (18. Cor. 2.) 6—7§ =9 ==

6. (18. Cor. 1.) multiplying by 21 the least common multiple
of 3 and 7,
49z + 14 + 1052 = 588 + 15z — 18,
.. (17) by transposition, 49z + 1052 — 152 = 588 — 18 — 14,
or 1392 = 556,
. — 556 _
<. (18. Cor. 2.) = =139 = 4.
7. (18. Cor. 1.) multiplying every term by 5,
3z +4 + 10x = 22 — = + 80,
.. by transposition, 3z + 10x + = = 22 + 80 — 4,
or 140 = 98,
. =B _
< (18. Cor. 2.) x = = 7.
‘ 8. Here 12 is the least common multiple of 2, 4, 6; (18. Cor.
1.) multiplying therefore both sides of the equation by 12,
42 — 6z + 48 = 9x — 33 + 16z + 30,
.* (17) by transposition,
42 4 48 + 33 — 30 = 9z + 16x + 6=,
or 93 = 38lx,

93 _ ,_
. (18. Cor. 2.)§f_3_x.



Simple Equations involving one unknown Quantity. 8

9. Since 18 contains 9, 3, and 2, a certain number of times
exactly, it will be the least common multiple of 18,9, 3, 2;
d .*. (18. Cor. 1.) multiplying both sides of the equation by 18,
2x — 5 + 114 ~ 6z = 20x — 14 — 45,
*. (17) by transposition, 114 + 14 + 45 — 5=20z + 6z — 2z,
or 168 = 24w,

. (18 Cor. z)__ = z.

10. (18. Cor. 1.) multiplying both sides of the equation by 12,
the product of 3 and 4,
" 120 —82—4=3x+9,
*. (17) by transposition, 122 — 82 — 3z =9 + 4,
orx = 13

11. (18. Cor. 1.) multiplying both sides of the equation by 24,
the product of 3 and 8, -
92 + 15 — 168 — 8x = 936 — 120z, ‘
<« (17) by transposition, 9z + 120x — 8z = 936 + 168 — 15,

or 121x = 1089.
1089
*. (18. Cor. 2).1:_ Jor = =9.

12. (18. Cor. 1.) mulhplymg both s1des of the equation by
4 x5=20,
802 — 76 — 8x = 300 — 35x — 55,
*. (17) by transposition, 80z + 35z — 82 = 800 + 76 « 55,

or 107x = 321,
. ' ' 321
. (18. Cor.2.)x_i-(ﬁ_3

13. (18. Cor. 1.) multiplying both sides of the equation by 36,
the least common multiple of 3, 4, and 9,
252 = 36x — 162 — 24 = 216 — 452 — 9,
B2



4 Simple Equations involving one unknown Quantity.

<. (17) by transposition,
252 + 9 — 216 — 24 = 36z + 16z — 45z,
or 21 = T,

. (18. Cor. 2.) ?71 =8==x

14. Since 16 is a multiple of 8 and 4, itis the least common
multiple of 16, 8, and 4; .. (18. Cor. 1.) multiplying both sides
of the equation by 16,

122 + 122 — 4 — T2z — 3 = 162 + 38,
*. (17) by transposition,
122 -4 -3 — 38—16a:+7m—122
or 77 = llx,

. T
. (18. Cor. 2) ;;=T=

&

15. (18. Cor. 1.) multiplying both sides of the equation by
2x 3 x 11 =66,
36z + 48 — 165x — 99 = 594 — 88x — 99z — 297,
*. (17) by transposition, '
36x + 88z + 99x — 165x = 594 + 99 — 297 — 48,
or 58z = 348,

~ (18.Cor.2.) x = % =6.

16. Since 12 is a multiple of 6, 4, 3, it is the least common
multiple of 12, 6, 4, 8; .. (18. Cor. 1,) multiplying both sides
of the equation by 12, .

12z + 81 — 27x — 102 — 4 = 61 — 8z — 20 — 29 — 4a,

.. (17) by transposition,

81 +20+29—4—61=27x + 100 — 12 — 8z — 4z,

or 65 = 13.1c,

*. (18. Cor. 2)-—-: =




Simple EquatM involving one unknown Quantity. 5

17. (18. Cor. 1.) multiplying both sides of the equation by

2 x 11 x 13 = 286,
182x — 208 + 330z + 176 = 858x — 4483 + 148z,
*« (17) by transposition,
176 + 4433 — 208 = 858z + 1432 — 182x — 330«,
or 4401 = 489x,

.. (18. Cor. 2) 489 =9=u=z

18. (18. Cor. 1.) multiplying by 10 the least common multiple
of the denominators,
252 — 5 —Tx + 2 =66 — 5x,
‘. (17) by transposition, 25z + 52 — 7x =66 + 5 — 2,
or 23x = 69,

. (18. Cor. 2) & = g_g =3.

19. (18. Cor. 1.) multiplying by 38 the least common multiple

of the denominators,
20 — 27 — 36x + 48 = 192 — 108 — 16,

*. (17) by transposition,
27z + 162 — 36x = 192 + 27 — 108 — 48,
or Tx = 63,

. (18. Cor. 2) & = ? =9,

20. (18. Cor. 1.) multiplying by 2 x 3 x 17 = 102,
A — 204 — 8772 +170x = 3519 — 51,
.*. (17) by transposition,
24 + 110x + 51z = 3519 + 204 + 8772,
or 245x = 12495,

< (18. Cor. 2.) z = lzi.;5 = 51.

21, (18. Cor. 1.) multiplying by 5 x 7 x 13 = 455,
910z — 140z + 70 = 182z + 1001 — 455 + 520,



6 Simple Equations involving one unknown Quantity.

*. (17) by transposition,
910x — 140z — 1822 — 520x = 1001 — 455 — 70,

or 68x = 476,
.. (18. Cor. 2) 2 = H16 _ 7.
( 68

22. (18. Cor. 1.) multiplying by 29 x 12 the least common
multiple of the denominators,
24x + 12 — 11658 + 87x = 3132 — 81954 + 1044@
*. by transposition,
12 + 81954 — 11658 — 3182 = 1044z — 24x — 87z,
or 67176 = 933x,

.. (18. Cr.2)—6—-717§_.72_w

23. (18. Cor. 1.) multiplying by 56 the least common multiple
of the denominators,
49z + 63 — 24 — 8_126.1:— 182 — 996 + 36z,
*. by transposition, 4
63 + 182 + 996 — 8 = 126x + 36x + 24x — 49z,
or 1233 = 137,

1233
‘. (18. Cor. 2.) — 137

=9 =ua
24. (18. Cor. 1.) multiplying by 72 the least common multiple
of the denominators,
360 — 54x — 450 — 136 + 482 = 146 + 72z — 81x — 360,
. (17) by transposition,
482 + 8lx — 5dax ~ 72x = 146 + 450 + 136 — 360 — 360,
or 3z = 12,

-, (18. Cor. 2).’0_%-2...4'.

25. (18. Cor. 1.) multiplying by 72 the least common mu]tlple
of the denominators,
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42z — 258 + 972 — 60 — 48z = 18432 — 24« + 96 — 45z
— 261 — 864,
<. (17) by transposition, 42x + 24x + 45x + 864x — 48z =
18432 + 96 + 258 + 60 — 261 — 972,
or 927x = 17613,
17613

.. (18.Cor. 2) x = 577 = 19.

26. (18. Cor. 1.) multiplying by 720 the least common mul-
tiple of the denominators,

2880x + 72 — 1352 + 585 — 960 — 5602 = 5040 — 23760
— 648 — 360x — 990z + 1530,

. (1'7) by transposition,

72 + 585 + 23760 + 648 — 960 — 1530 = 5040z + 135z
+ 560x — 360x — 9902 — 2880z,

or 22575 = 1505,
22575

~. (18. Cor. 2.) 1505 = 16 = .

27. (18. Cor. 1.) multiplying by 3 x 7 x 11 x 16 = 3696,
38192 + 4928z — 1386x — 21714 — 693z + 4389 = 176484
+ 5376 — 336x — 2640z — 10560,
. (17) by transposition,
499282 + 336x + 2640x — 1386x — 693x = 176484 + 5376
+ 21714 — 10560 — 38192 — 4389,
or 8849x = 150433,

. (18. Cor. 2) z = 130433

3849 =17.

28. Multiplying both sides of the equation by «x,
3¢ +x—52x=86.
.*. (17) by transposition, 3a — 6 = 4.

and (18. Cor. 2.) 3¢ = 6

=



8 Simple Equations involving one unknown Quantity.

29. (17) by transposition,

2 5 3 4
ch—gcw_2ab—6ab+zac—gac,
or 16cx iab _ac
3 T 6 20’
_(10b—=38c).a
=8
. __ (7106 —3c¢).a
<o (18) x =m0
30. (18.) multiplying by 21,
231.1:2-; 273 + 572 +9— 105.1:4— 532=591 — 1Tz — 4,

(17) by transposition,
281x — 273 1062 — 532
2 4
and multiplying by 100,
94 — 1092 — 2625x + 13300 = 57800 — 7400,
.*. by transposition, 56992 = 45592,
45592

and (18. Cor. 2.) x = 5699 = 8.

= 5§78 — T4,

31. (18. Cor. 1.) multiplying by 36, the least common multiple
of the denominators,
9x — 24 — 16x + 28 + 36x =96 — 6x — 24 + 72,
.*. by transposition, 35z = 140,
140

and (18. Cor. 2.) x = 35 = 4.

32. (18. Cor. 1.) multiplying by 156, the least common mul-
tiple of the denominators,
78x — 18 — 15 — 24 + 72x = 1562 — 20z + 10 — 3,
.. by transposition, 17x = 187,
187

and (18, Cor. 2.) « =17 = 11.




Simple Equations involving one unknown Quantity.

33. (17) by transposition, .
] 2
(“_'+b-5—d-b).w=d_-b, -
be . f a
a’f—bce— bed d* —abd
or L= R
bef a

. (18) o= T —ab) .bef
a’f— abce — abed

34. (17) by transposition, (g + 2 +;) x=g +h,

or adf + bef + bde
baf

. (18) g = W tH . bdf

, adf +bef + bde

x=g+h,

35. (17) by transpositioﬁ, (b ? - b) .z = (@—a).c,
c

(18) (@ — b + be).z=c.(b—c).(d — a),

and .. (18. Cor. 2.) x = c.(b=c).(d— a).
a'—b +bec

36. (18) multiplying by 12,

sw_3—%m

=6x—6+2x + 7,
x

.*. by transposition, 8_3 =1,
2 =z

and 1 = §,
x

.*. (18. Cor. 2.) = =6.

37, Multiplying both sides of the equation by 36,
90 +20="2e =22 o,
z — 4

c



- 10 Simple Equations involving one unknown Quantity.

<. (17. Cor. 8)) 20 = 144e — 432
: S5z — 4
and 5. 362 — 108
5x — 4

.*. (18. Cor. 1.) 252 — 20 = 36x — 108,
(17) by transposition, 88 = 11,

.. (18. Cor. 2.) % =8=u=

38. Multiplying both sides of the equation by 25,
20z + 36 + 1252+ 500 _ o4 4+ 86,
ﬁ —
=0 (17, Cor, 8) 1252 + 500 _
92 — 16

and (18, Cor. 2) 22+ 20 _
9z — 16
. (18. Cor. 1.) 5z + 20 = 18z — 32,
(17) by transposition, 20 + 32 = 18x — 5z,
or 52 = 13z,

. (18. Cor. 2.) 52 =4=u2x
138

2,

39. Multiplying both sides of the equation by 18,

2162 + 36 — 100 — 8,
182 — 16

». (17. Cor. 8.) 25 =

10z +17 —

2162 + 36
13z — 16
and (18. Cor. 1.) 325x — 400 = 216z + 36,
(17) by transposition, 3252z — 216x = 36 + 400,
- or 109z = 436,

. (18. Cor. 2.) 2 = 436 =4,
109




Simple Equations involving one unknown Quantity. 11

40. Multiplying both sides of the equation by 28,

182 — 19 + 242 + 294 _ 1o | 30,
3x + 7
<. (I7. Cor. 3) 1842 + 24 _ g
Sx + 7

2% + 42 _
8z +17
(18. Cor. 1.) 22» + 42 = 21 + 49,
(17) by transposition, 22z — 21x = 49 — 42,
orx=".

,

and (18. Cor. 2.)

41. Multiplying both sides of the equation by 36,

8z +34—f‘6ﬁ”'72 + 120 = 1z — x — 16,
172 — 32
. (I7. Cor. 8 50 = 1682 — 72

~ and (18. Cor. 1.) 8502 — 1600 = 468x — 72,
.*. by transposition, 382x = 1528,

1528
d(18. Cor. 2) s =158 — 4
and ( )*= 3o

42. Multiplying both sides of the equation.by 84,

168« + 360
21z + 18-7;45—'5-6-— + 21z = 440 — 2 + 6,
. (17. Cor. 8) 12 = 168 + 360,
28z —6
and (18. Cor. 2) 1 = 132 + 30,
28x — 6
. (18. Cor. 1.) 282z — 6 = 14« + 30,
by transposition, 92 = 86,

0 (18, Cor. 2) & = %6 =4,
c?2



12 Simple Equations involving one unknown Quantity.

43. Multiplying both sides of the equation by 105,

15. (1 — 227 71
42 —35p — =L =) 5 o 15x— 85z 4+~ + 1,
2.x—1) M

<. (1. Cor. 8) — % iz

=l5x+§,

x—1 2

and (18. Cor. 2. -?.l:-flf’-=6x+ 1,
w—

whence (18. Cor. 1.) 62 — 21 = 62* — 5x — 1,
by transposition, 5z = 20,

- (18. Cor. 2) z = ? =4

44. Multiplying both sides of the equation by éaf’

B +a'=becx + x,
& (17, Cor. 3)) B =bcw,

and (18. Cor. 2.) 4 =a.
c

c _ d
a +bac—e +f.r’
(18. Cor. 1.)ce + cfr=ad + bd x,
.* (17) by transposition, cfx —bdx =ad — ce,
orfcf —bd).x=ad—ce,

-+ (18. Cor. 8) z = 24 =¢¢,
cf—bd

45. (18. Cor. 2.)

46. 18)2 + 2 +2 + 9 = ko,
)z +gtrti=r

and ., (18. Cor. 2.) adfh + bcf:d';hbkdeh +bdfy = z.

47. By multiplication, ab + (@ + b) . & + 2’ — @b —ac =

t]
ac 9
__+x’
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9
v (17. Cor. 8) (a + ) . m:ib—c- +ac,
= b). 1‘-’,
@+. -
and (18. Cor. 3.) x = "I"_"‘

48. (21) Since the product of the extremes is equal to the
product of the means,
10 + £ = 8x — 18,
.. (17) by transposition, 10 + 18 = 8x — x,
or 28 = T,

.+ (18. Cor. 2.) 2—: =4=ux

49. (21)4.17:4”:5.(15*3'2”—%),

_ 15+ 10z _

or 17 — 4x 10z,

.. (17) by transposition, 17 4 6x = Zs’;i”,
(18. Cor. 1.) 51 + 182 =75 + 10z,
(17) by transposition, 18z — 10z = 75 — 51,
‘ or 8x = 24,

. (18. Cor. 2) & = %” =3.

50. (21) 16z + 5= @ + 14
9z + 31

(18. Cor. 1.) 144a* + 541z + 155 = 144a® + 544w + 140,
< (17. Cor. 3.) 15 = 3x,

and (18. Cor. 2.) %5 =5=u.

. (86 + 10),

51. (21) 2= (;6_7”1;' 5 o 4 19,




14 Simple Equations involving one unknown Quantity.

(18. Cor. 1.) 122® — 672 — 57 = 12x* 4 28x — 817,
(17. Cor. 3.) 952 = 760,
o (18. Cor. 2) m = 10 = 8.
95

52. Multiplying both sides of the equation by 2x + 3,

3
102 + 152 + 4% :?’:‘r’“"s'*”: 18z + 27 + 102* — 18,
X
3
<. (17. Cor.3) 14 ;; 3_?”3* 2T — 8z +9,

(18. Cor. 1.) 142’ + 39z + 27 = 122" + 45x + 27,
and (17. Cor. 3.) 2z = 6,

< (18.Cor. 2) x = g: 3,

53. (17) by transposition, ¥V 10x + 35 =4 + 1 = 5,
*. cubing both sides of the equation,
10z + 35 = 125,
. (17) by transposition, 10x = 125 — 35 = 90,

and (18. Cor. 2) & = ’l’_g =9,

54. (17) by transposition, ¥V9z — 4 =8 — 6 = 2,
.. (19) raising both sides of the equation to the fifth power,
9z — 4 = 32, :

(17) by transposition, 9z = 32 + 4 = 36,

and (18. Cor. 2.) x = 1—6 =4.

55. (19) squaring both sides of the equation,
z2+16=4 +4Vz + =,
.~ (17. Cor. 3) 12 = 4V =,

and (18. Cor. 2.) 3 = vz,
o (19) 9 ==
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- 56. (19) squaring both sides of the equation,
x—32=256 —32Vz + x,
. (17. Cor. 8.) 288 = 32V,

(18. Cor. 2) B8 — 9 = v7,
32
- (19) 81 = a.

57. (19) squaring both sides of the equation,
4o + 21 = 4o +4Vz + 1,
. (17. Cor. 8.) 20 = 4V x,

(18. Cor. 2) % =5= vz,
< (19) 25 = a.
58. (19) cubing both sides of the equation,
@.(bz—c)=d".(ex +fx'—g),

.*. (17) by transposition,
dbz—d'.(e+f).x=ac—d'g,

o (18.Cor.2) z = — % =89
Fb—@ (e +))

59. (19) raising each side of the equation to the twelfth

power,

(a® + ¢y
. (x + b)Y

1
3 = —
(18. Cor. 8.) a* + ¢ F il

s 1
o (18) (2 + 8 = m’
1
d.i/a’+c’
1 _ _
dia*+c )

(a® + o) =

o (19) =+ b=

and (17) by transposition, x =
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16  Simple Equations involving one unknown Quantfty.

60. (19) raising both sides of the equation to the (2m)th

power,
@ +2ax+2=2a2*+5ax + b,
*. (17. Cor. 8.) @' — b* = 3ax,

and (18. Cor, 2.) =1

=x.

61. (17) by transposition, b . ¥z + d = ¢ — a.
(19) raising each side of the equation to the mth power,
b"'.(:c +d)=(c""a)-s

. (18. Cor. 2) x +d = (¢ -1: “)",

(17) by transposition, x = c_;_a ) —d.

62. (18. Cor. 1.) 3z + 116vz — 160 = 3z + 21V z + 30,
. (17. Cor. 8.) 95~z = 190,

(18. Cor. 2) va =2 _ o
95

< (19) z =4
63. (18.Cor. 1) bVz + bV b =avz — aV'd,
*. (17) by transposition, (& + ). V3 = (a — b). V=,
and (18. Cor. 2.) 2 + Z N = vz,

A =~

.. (19) “+b) b=

64. (18. Cor. 1.) 24a — 2V 6x — 12 = 24x — V6x — 18,
*. (17. Cor. 3.) 6 = V6a,
(18. Cor. 2.) V6 = V=,
- (19) 6 = x.
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65. Since 5z — 9 = (Vba& + 3).(V 5z ~ 8),
S5 —9 —
So———— = V52 -3,
V5x + 8 “
whence JE—3—1=-—/-—5£2—~—§:

or (17. Cor. 8.) —“-/—512“—3 =1,
(18. Cor. 1.) V5x — 3 =2,
<. (I'7) by transposition, V52 =2 + 3 =135,
whence (19) # = 5.

66. (19) squaring both sides of the equation,
1+avZ +12=1+ 2z + o,
o (17. Cor. 3) Vo + 12 =2 + 25,
(18. Cor. 2) V& + 12 =2 + «,
(19) @ + 12 = 4 + 4a + =3,
.~ (17. Cor. 8.) 8 = 4=,

and (18, Cor. 2.) 2 =2=u

67. (17) by transposition,
eV +d*=ex ,—a—if’,
b b

(18. Cor. 2.)§~/m=e_g_;_:_c’
(19) squaring both sides,
a 2acex a‘c'x’
—. (2 d}) = e® — + ,
» ( +d)=e > =
2ace _ , ad&
X =€ - y
b b’
be* - a'd
r=—"",
2abce
D

~ (17. Cor. 3)
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68. (18. Cor. 1.) ¥va&' =9z + x — 9 = 36,
‘ .. by transposition, ¥ z* — 9z = 45 — =,
(19) squaring both sides, £’ — 9z = (45)' — 90z + o/,
= (17. Cor. 3) 8lz = (45)',

and (18. Cor. 2) & = (i:li = 25.

SECTION II.
Simple Equations involving two unknown Quantities.

1. Multiplying the first equation by 3,
3x + 45y = 159,
but3z + y= 27;
.*. by subtraction, 4y = 132,
whence y = 3;
and 30 =27 -3 =24,

. x=38.

2. Multiplying the first equation by 2,
8x + 18y = 102,
but 8z — 18y = 9;
.. by subtraction, 3ly = 93,
whence y = 3;
and 4o = 51 — 9y = 51 — 27 =24,

se =6,

3. (18. Cor. 1.) clearing the equations of fractions, by multi-
plying each by 12,
2c + 3y =172,
and 3x 4 %y = 68;
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and as the coefficients in this case are not aliquot parts, multi-
plying the first by 3, and the second by 2;

6x + 9y = 216,

6z + 4y = 136;

.*. by subtraction, 5y.= 80,
Sy =163

& __ Y
e —=6=t=2
6 4

and x = 12.

4. Multiplying each equation by 8,
x + 64y = 1562,
and 64x + y=1048;

. by addition, 65z + 65y = 2600,
and z+ y= 40,
but x + 64y = 1552,

.*. by subtraction, 63y = 1512,
Sy =24;
andz=40—y=40—24=16.

5. Multiplying the first equation by 5,
B 8z —1+ 15y — 20 =175,
.. by transposition, 3z + 15y = 96,
and .. x + 5y = 32.
also from the second equation, 3y — 5 + 12x = 94,
.*» by transposition, 8y + 126 = 99,
and .. y+ 4= 33
but 20y + 4x =128,
<. by subtraction, ~ 19y = 95,
S y=2>5.
andr=32-=56y=32—-25="1.
2 )
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6. Multiplying the first equation by 5, and the second by 8,
45z + 8y = 850,
and 21y - 13z = 132.
Multiply the former of these by 21, and the latter by 8,
and 168y + 945x = 7350,
also 168y — 104x = 1056,

.*. by subtraction, 10492 = 6294,
S x=6;
and 21y = 78 + 132 = 210,
ooy =10.

7. Clearing the first equation of fractions,
28 + 4o — 10z + 5y = 60y — 100,
.*. by transposition, 55y + 6x = 128.
Clearing the second equation of fractions,
15y — 21 + 4o — 3 = 108 — 30,
.. by transposition, 84x + 15y = 132.
Multiplying the former by 3, and the latter by 11,
18z + 165y = 384,
374x + 165y = 1452,
.*. by subtraction, 856x = 1068,
coxe=3.
and 15y = 132 — 34« = 132 — 102 = 30,
coYy=2,

8. Clearing the first equation of fractions,
14z + 14 — 6y — 8x =98 — 9y — 33,
.*. by transposition, 6z + 8y = 51,
and 2z + y =17,
Clearing the second equation of fractions,
4y — 12 — 10z + By = 4z — 11y + 19,
. by transposition, 23y — 14« = 31,
but 7y + l4c =119,

. . by addition, 30y = 150,
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and y = 6.
e R=17=5=12,
and x = 6.

9. From the first equation,
64x + 60 — 4 =32y + 80 + Tz + 11,
.*. by transposition, 53x — 32y = 31.
From the second equation,
45y — 6x — 3y = 30z + 10y + 20,
.*. by transposition, 3%y — 36z = 20,
but 32y — 532z =— 31,

.. by subtraction, 172 = 51,
and z = 3.
whence 8y = 9z + 5 = 32,
Soy=4.

10. Clearing the first equation of fractions,
51z — 9z — 15y + 867 = 255y + 68« + 119,
.. by transposition, 270y + 26z = 748,
and 135y + 13z = 374.
Also from the second equation,
90x — 126

l32—36y——-—1-l-—=3x +3—8y =5
.. by transposition, 134 — 28y — 90'”—1—1116 = 3z,

o 1474 — 308y — 90z + 126 = 33w,
and 308y + 123z = 1600. :
Multiplying this equation by 13, and the former by 123,
4004y + 15992 = 20800,
16605y + 1599x = 46002,
.. by subtraction, 12601y = 25202,
and y = 2.
o 13z = 374 — 185y = 374 — 270 = 104,

and z = 8.

21
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11. From the first equation multiplied by 6,
Tz — 21 + 6y — 20 = 24 + 9z — 57,
.*. by transposition, 4x — 6y = 12,
and 2x — 3y = 6.
From the second equation multiplied by 16,
16z + 8y — 18z + 14 = 12y + 36 — 4o — 5y,

.. by transposition, 2x + y =22,
but 2x — 3y = 6,

.*. by subtraction, 4y = 16,
and y = 4.

whence 22 =22 —y =22 —4 =18,
=09,

12. From the first equation, 3a’ + ax = + by,
but from the second, ax =c¢ — by,
.. by substitution, 3a’ + ¢ — 2by = b' + by,
and by transposition, 3a’ + ¢ — ' = 3by,

_ 8 +c—0b

==
. 6a’ + 2 — 20 _ ¢ + 20 — 64’
« AX = C —~ = ’

3 3
_ ¢+ 2" —6a’
=,
3a

13. Multiplying the first equation by 2 x 3 x 5 x 11 = 830,
210z + 180 + 440y — 990 = 990x — 2145 + 165z — 198y
+ 662, .
.. by transposition, 1011x — 638y = 1335®
Also from the second, 9z + 12 = 10y — 15,
.*. by transposition, 9x — 10y = — 27;
multiplying this equation by 337, and the former by 3,
3033x — 3370y = — 9099,
and 3033z — 1914y = 4005,

.. by subtraction, 1456y = 13104,
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and ... y=9.
whence 9z = 10y — 27 = 90 — 27 = 63,

L x=".

14. From the first equation multiplied by 6,
152 + 39 —8y + 8z + 5 =564 + 14x — 6y + 2,
.*. by transposition, 4z — 2y = 12,
and 2¢x— y= 6.
But from the second, 72 + 49 = 8y — 8 + 16,
. by transposition, 92 + 3y = 57,
and 3x+ y =19,
but 22— y= 6,

.*. by addition, 5x = 25,
and x = 5.
SY=2—-6=10—6=4.

15. From the first equation (Alg. 181).
z+y:3x::4:3,
<. (Alg.186) z+y:x::4:1,

and (Alg. 180.) y:z::8:1

whence y = 3.
Multiplying the second equation by 60,
22 — 24x — 315 + 45y = 40 + 2z - 5,
.. by transposition, 67y — 26x = 350,
in which, if the value of y be substituted from the first equation,
(201 — 26z =) 175x = 350,

.~ (18. Cor, 2.) = = 350 =2,
175

and y = 3x =6.

16. From the first equation multiplied by 30,
92 + 12y + 9 — 4o — 14 + 2y = l50+6y—-4~8,
.*. by transposition, 5x + 8y = 107.
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Clearing the second equation of fractions,
99y + 55x — 88 — 33x — 83y = 84 + 72,
.*. by transposition, 66y — 62x = 160.
Multiplying this equation by 4, and the former by 33,
W4y — U8z = 640,
and 264y + 165x = 3531,
.*. by subtraction, 413x = 2891,
andx="7.
<o 8y = 107 — 520 = 107 - 35 =72,
andy =9,
17. Multiplying the first equation by 12,
156x + 4y — 17 + x — 46 + 92 =48y + ¥4 — 24z — 14y
— 56,

.. by transposition, 190z — 30y = 50,
or 192 — 3y = 5.
Clearing the second equation of fractions,
270x + 540 — 288 — 120y + 144x = 225x — 45y — 75 —
56x — 8y + 80,
: .. by transposition, 246x — 67y = — 247.
Multiplying this equation by 3, and the former by 67,
735z — 201y = — 741,
and 1273z — 201y = 335,
by subtraction, 538z = 1076,
and 2 = 2.
whence 3y = 192 — 5 =38 — 5 = 33,
Soy=1L

18. Clearing the equations of fractions, and transposing,
3.@—-b0).2+5.(a"—0b).y=(8a—2b).ad,

a“d3'(“'—b’)--’”+(a+b+c)-3b!/=3.(a+2b).ab+3a_:b’.
T a
.*. by subtraction,
3ach’

(5a' — 86 — 3ab—3bc).y=(5a — 8b) . ab — ——,
a+bd
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_ (ba® — 80 —83ab — 3bc).abd
- E

a+b
ab
whence y = .
a+b .
and3m—(8a-2b)’ab_(5“—5b)'“b_3-(a+b).ab
- a’—b' a’—b’ - a’-—b’ b
ab
Y X = .
a—b

19. Multiplying the first equation by 18,
4z + 2 + Ty + 6z + 11 =171 — 15 + 51,
.. by transposition, 25x + 9y = 211.
Also from the second, 30x + 18y + 12 = 63y + 42,
.*. by transposition, 30x — 45y = 30,
and 6x— 9y= 6;
but 252 + 9y =211,

.. by addition, 3lxz = 217,
andz="7.
whence 3y = 2x — 2 =14 — 2'= 12,
and y = 4.

20. Multiplying the first equation by 12,
120 — 20y — 22+ 8y + 9 =6y + 4 + 3,
.. by transposition, 10z — 18y = — 2,
or 50— 9y =—1.

From the second, 3z + g‘ig + 28 = 80x — %"’ — 480,

.. by transposition, 772 — ?% = 508,
and 308z — 31y = 2032,
Multiplying this equation by 9, and the former by 31,
2772x — 279y = 18288,
and 155x — 279y = — 31,

.. by subtraction, 2617z = 18319,
E
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coae="1.
whence 9y = 52 + 1 =85 + 1 = 36,
and y = 4.

21. From the first equation,
2y +Tc+5y +3=2y =9z +y—9 + 118,
.*. by transposition, 16z + 4y = 68;
or 8x+ 2 = 34;
but from the second, 8x — 12y = — 36,
. by subtraction, 14y =
S y=>5;
‘ and 22 =3y —9=15-9=6,
cx=3.

22. Multiplying the first equation by 4,
6x+9+6”+lg-"—13+6m+8,

2L —
. (17. Cor. 8) 821109 _ 1o
x — 3

and .. 3z + 5y = 12z — 18,
.*. by transposition, 9z — 5y = 18.
Multiplying the second equation by 10,
8y+7+____3°”‘15-'/=40+8y—18,
.. (17. Cor. 8) 302 =15 _
y—4
2w~y _
y—4
R —y=y—4,
. by tmnspoéition, R — 2y = —4,
or x— y=-—2,
which being multiplied by 5, 5x — 5y = — 10,
but 92— 5y = 18,
*. by subtraction, 4« = 28,

or 3
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and ¢ = "7.
Sy=x+2=9.

28. Multiplying the first equation by 3,
120 — 103 — 2+ 13%

=122 + 8,
9—2y

- (17. Cor. 3.) 4?/+_“’_"£__111
-2

and 4y + 13.1: 222y — 999,
*. by transposition, 218y — 13z = 999,
Multiplying the second equation by 6,
18x+6-§——1—§y=18a; +13 — 123,

2 —
% (17. Cor. 3.) —-———2’ 3
"and 189 — 36y = 2a: 5,
by transposition, 2x + 36y = 194,
and z + 18y = 97.
Multiplying this equation by 13,
13z + 234y = 1261,
but — 13z + 218y = 999,
*. by addition, 452y = 2260,
and y = 5.
whence x =97 — 18y =97 —-90= 1.

24. From the first equation, (18. Cor. 1.)
1282* — 18y* + 2« + 15y — 2 = 1282* — 18y* + 217,
*. (17. Cor. 3.) 24x + 15y =219,
or 8z + 5y =178,
From the second equation, by division,
50 - 54
=5~
2 +2% + 3 3z + 2 —1
EZ2
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. 50 _ 54
2w+ 2%+8 Sx4+—1
or 25 = 21 y
2 +2% +3 3x+2 -1
. 152 + 50y — 25 = 54« + 54y + 81,
by transposition, 212 — 4y = 106;
multiplying this equation by 5, and the former by 4,
1052 — 20y = 530,
and 32z + 20y = 292,

.. by addition,* 1372 = 822,
. and ¢ = 6.
ooy =738 —8x =93 — 48 = 25,
oo y=35.

25. From the first equation multiplied by 4« — 2,
162 + 122y — 8z — 6y + 202+ 22y — 48— 11y _
2e + 1
16x* + 122y — 8x + 5y + 28,
o (17. Cor.8) 262 + 2oy =811y _ 1y | o
2z +1
and 96z + 22xy — 48 — 11y = 22xy + 562 + 11y + 28,
by transposition, 40x — 22y = 76,
and 202 — 11y = 38.
From the second equation multiplied by 4x + 6y + 3,
82' — 18y* + 22x + 15y + 12 = 8«* — 18¢* + 108,
<. (17. Cor. 3.) 22z + 15y = 96;
multiplying this equation by 10, and the former by 11,
' 220z + 150y = 960,
and 220z — 121y = 418,
.. by subtraction, 2y = 542,
and y = 2.
.~ 200 = 38 + 11y = 38 + 22 = 60,

and x = 3.
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26. From the first equation, _
62’ — 24y* + 1lx + 14y + 3 = 62 + 130 — 2447,
< (17, Cor. 3.) 11x + 14y = 127.
Multiplying the second by 3y — 4,
Yy — 12“,_4‘53!/ -4'84':; —1604'*- 64"”:9:::;1/-—110,
. (17. Cor. 3) 258y — 482y — 604 + 6o _ ;4 _ 1,
4y — 1
whence

453y — 48z y — 604 + 64x = 440y — 48y — 110 + 12z,
and (17. Cor. 8.) 13y + 52z = 494,
or y+ 4= 38.
Multiplying this equation by 14,
56x + 14y = 532,
but 1lx + 14y = 127,
.*. by subtraction, 45x = 405,
' and x = 9.
o y=388—406=38—-36=2.

27. Multiplying the first equation by 56y,

8z — 48 + % +4'9)'y—28”y—4’~'/’=76?/+4?’_.”_”—6.

3 3 3 3
.. llx
.. by transposition, ry + 8x — 9y = 42,
and (18. Cor. 1.) 35z — 27y = 126.

Dividing the first and third terms of the second equation by 3,
and the second and fourth by 2,

bo—by+3 by 4o+ .. 8182 : 82—,
12 3

8 5 7%

:: 148: 152 — 7,

- (Alg. 179.)11_825:5y_4x+4;3 L M8 o 7

29
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and dividing the first and third terms by 37,
_5_;'5‘,/—4\'3-}-4—33-:: 4 : 152 =1,

12
75z — 35 172
whence TH 20y — 16z + 3"
and ... 75x¢ — 35 = 240y — 192x + 688,
by transposition, 267z — 240y = 723,
or 89z — 80y — 241.
Multiplying this equation by 27, and the former by 80,

2403x — 27 x 80y = 6507,
2800x — 80 x 27y = 10080,

.*. by subtraction, 397z = 3578,
and z = 9.
whence 9 x 35 — 126 = 27y,
or 35 — 14 = 3y,
whence y = 7.

28. Multiplying the first equation by 80, the least common
multiple of 5, 8, 10, 16,
28x + 96y — 6y — 12 + 3z — 2 = 400 — 5z,
.*. by transposition, 36z + 90y = 414,
or 2z + by = 23.
From the second, (Wood’s Alg. 184.)

9 +4y+15:3xc—-2y + 1 :: %l:%::
whence 9z + 4y + 16 =27x— 18y + 9, .
«*. by transposition, 18z — 22y = 6,
but from the first, 18z + 45y = 207,

. by subtraction, 67y = 201,
coy=38
whence 2x = 28 — 5y =8,
and x = 4.
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29. Multiplying the first equation by 210,
280z — 140y + 210 — 540 + 30z — 150y = 1—0255—4231_.30
— 1617,
1052
.* by transposition, 3102z — 248y = = 1317,

whence 5152 — 496y — — 2634.
From the second, (Alg. 182.)

5 2 y 2

30:4x —2y :: — 1 = — < 4 2
' Yigig ety

1 2 y 2

and3: 2x —y :: - = -2 4=,
Y963 273
:1:40—3y + 4,

whence 12x — 9y +12=2x—y,
.* by transposition, 10x — 8y = — 12,

which being multiplied by 62,
620x — 496y — — 744,
but 515z — 496y = — 2634,
.*. by subtraction, 1052 = 1890,
and 2 = 18.
. 4y = bx + 6 = 96.
ooy =24,

30. Multiplying the first equation by 33z,
182x + 36xy — 18y — 6 =33xy + 3xy — 81 + 110z + 143, '
- (17. Cor. 8) 22z — 18y = 118,
and 11z — 9y = 59.
Multiplying the second equation by 6y + 27,
18zy + 8lo— 30y — 135 _, . 170
y+17 3
. (17, Cor. 3.) 18z — 110 — 182y + 8lo — 80y — 135
: 3 y+7

dxy + 18x —




32  Simple Equations involoing two unknown Quantities.

and

v 182y + 1265 — L7 “; 1190 _ 182y + 81— 30y — 185,

= (17. Cor. 8) 45a — w + 30y = — 185,
or9x—w+6y:—27,

o 270 — 34y — 238 + 18y = — 81,
by transposition, 272 — 16y = 157,
multiplying this equation by 9, and the former by 16,
243z — 144y = 1413,
and 176z — 144y = 944,
.*. by subtraction, 67x = 469,
whence x = 7.
o9y =1le— 59 =77 — 59 = 18,
and y = 2.

31. From the second equation, Vy — z = g V20 —=z,

which being substituted in the first equation,
v;_g VR —z= V3 ==,

by transposition, vy = g«/ 20 — x,

25 25
S (19) y="2,(20 — 2) = 125 — ==
(19) y 7y ( ) YRt
This value of y being substituted in the first equation,
125—2—2—“-} :20—x2::9: 4,
. 500 — 29x = 180 — 9z,
and 320 = 20,
e X = 16’
and y = 125 — 100 = 25.



SECTION III.

Pure Quadratics and others which may be solved without
completing the Square.

1. By transposition, 22" = 32,
) .’L" =] 16,
and x = + 4.

2 (Alg. 180y & : y:: 2: 1,
oo =2y,
Which being substituted in the second equation,
2y’ =18,
Sy=9,
and y = + 3,
=2 ==+6.
3. (Alg. 179.) . : y :: 9 : 5,
9y
o @) x =2
@) ==
Substituting this value in the second equation,
81y -
—L 4 =181
s T ’
.~ 181y =181 x 25,

and y* = 25,
*. extracting the square root, y = % 5;

whence £ = 9??/ =+9,

4. (Alg. 182and 184) 2 : y :: a + b : a =},
a+b
a—b
F

Y
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and .. from the second equation,

a+bdb ,

a—b ’

a—b

ory*=c. y

y a+bd
.*. extracting the square root, y = * ¢ 2= I;,
+

.'.w:tha+b,

a—b

5. (Alg. 182.) 22" : 24 :: 25 : 9,
and (Alg. 184) o' : ¢* :: 25 : 9,
(Alg. 188.) x : y :: 5: 8,
@) = —5y;
@) z =2

Substituting this for « in the second equation,
3
iy_ — 45
3
whence y* = 27,
extracting the cube root, y = 3.

’

. x:s—y=5.

6. By subtraction, #* — 2z y + y* = 36,
.. extracting the square root, x —y = + 6,
now, xy — 4y’ = (x —y) .y = % 6y,
v =6y =18,
andy = + 3.
ce=y+x6==%09,

7. Dividing the two first terms of the proportion by x + y,
(Alg. 184.)




solved without completing the Square.

whence &’ — 22y + ' = 16,
but 4xy = 84,
.. by addition, »* + 22y + ' = 100,

and extracting the square root, # + y = =+ 10,
but x—y = 4,

.. by addition, 22 = l4or—6,
and = = 7or —3;

and by subtraction, 2y = 6 or — 14,
oy o= dor—-1.

8. (Alg. 17)y : x :: m—m : n,
<o (2D) y=n-—-m

R

substituting this in the first equation,
=M g = e,

ax’ +b.
n
or(na +nb—mbd).x"=mnc.c,
La=c ne

‘na +nb—mb
nc

ande=*¢c. ) —m8m ——— .
na +nb—mbd

n—_m n
y== e N —2¢
n na +nb—mb

6. (Alg. 182 and 184.) o* : ¢* :: 343 : 216,
<. (Alg. 188.) x : y :: 7 : 6,

andy = —.
Y=
This being substituted in the second equation,
6’ = 294,

and .. z' =343,
F2

85
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whence 2 = 7;

10. (Alg. 184.) Dividing the two first terms by x — y.
x:y::3:7,
e,

substituting this for « in the second equation,
3 — 141,
7

or y* = 343,
.. extracting the cube root, y = 7;
3y=3.

and x = %

7

11. (Alg. 182) 2V x : 2Vy :: 6 : 3,
(Alg. 184.) vz : vy :: 5: 8,
(Alg.188.) « : y :: 85 : 9,
25y

and & = —=;
9

substituting this in the second equation,
By _y=16

or 16y =16 x 9,
Sy =9;
mdw=2—5y= .

9

12. By addition, 2 Vz =10,
o V= 5,
and x = 625,




solved without completing the Square. 87

. By subtracting the equations, 2 ¥y = 4,
3/5 = 2,
and y =16.

13. (Alg. 184.) Dividing the two first terms by ¥z — Vg,
Ve+My::1::8:1,
o Nz + My=8.
and squaring this, « + 2V xzy + y = 64,
but  4vZy =60,

.. by subtraction, x — 2Vxy +y = 4
*. extracting the square root, Va — vy = * 2,
but vz + vy = 8,

.. by addition, 2~z = 10 or 6,
vz = 5o0r3,

and =z = 25 or 9,

By subtraction, 2v'y = 6 or 10,
vy = 8or 5,

y = 9 or 25.

14. (Alg. 184.) Dividing the two first terms by x — g,
Lrzy+y rxy 72
oo (Alg 179) 2 + 22y + 9wy 22 9 : 2,
or36: 2y ::9:2,

wxy =8
Now, 2* + 22y + y' = 36,
and dxy = 32,

By subtraction, #* — 22y + ' = 4,
extracting the square root, x — y = =+ 2;
butx+y = 6,

.. by addition,22 = 8or4,

and x = 4or2
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By subtraction, 2y = 4or8,
and y = Z2or4.

15. From the first equation, z + y = %’

which from the second is = 9.
oo+ 2xy + Y =8I,
but dxy =172,

.*. by subtraction, #* — 2xy +y*'= 9,
and extracting the square root, r — y = *+ 3;
butz+y = 9,

. by addition, 22 = 12o0r6,
and z = 6 or 8.

by subtraction, 2y = 6 or 12,
and y = 3or 6.

16. Since 2* —y* = (@ — ") . (@ + ) =9. (=" + ¢
- 9. (@ +y’) = 369,
and 2’ + ¢* = 41;
but 2’ —y'= 9,

.. by addition, 22 = 50,
x = 25,

and ¢ =+ 5.

by subtraction, 2y = 32,
y = 16,

and y ==+ 4

17, Clearing the second equation of fractions, and multiplying
by 3.
3’y —3xy' =48,
but 2@ — ¢ =256,

.. by subtraction, 2* — 32’y + 82y’ — 4’ =8,
extracting the cube root, x — y = 2,




solved without completing the Square.

whence also xy = 8.
-2y +y = 4
and dxy = 32,
*. by addition, o’ + 2xy + y' = 36,
and x+y =%+ 6;
but r—y = 2

*. by addition, 28 = 8or—4,
and x = 4or—

by subtraction, 2y = 4or-38§,
and Y = 2 or —4.

18. Clearing the equation of fractions,
14+ V1= -1+ VI—2'= V3,
or, 2¢1 — z* = ~/3,
oo b — 4ot = 3,
by transposition, 4x* = 1,
extracting the square root, 22z = *+ 1,

and .*. £ = *+ —,
2

19, Squaring the second equation,
2Ly +2xyl + ¢ = 196,
but from the first, 22y + 2y* = 232,
*. by subtraction; z'y —2zxyl + ¢'= 36,

extracting the square root, xy} —y = + 6;
butzxyd +y = 14,

. by subtraction, 2y = 8 or 20,
and g = 4 or 10.
by addition, 2y} = 20o0r 8§,
xyl = lO or 4.
V10 . x =

and ... 2z =10, or
and z= 5. andw_Qf
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20. Cubing the first equation,
x+3V2'y + Vay + y =216,
but x +y= 72

.. by subtraction, WVoy +3¥zy = 144,
or 83¥z +Vy) . Vaoy = 144,

or 3.6.¥Vzxy = 144,
V;;: 8,
and xy = 512.
Squaring the second equation, «* + 2xy + y* = 5184,
. but dry = 2048,

«*+ by subtraction, * — 22y + y* = 3136,
extracting the square root, x — y = + 56,

butx+y = 72,
. by addition, 2z = 128 or 16,
and z = 64or 8,
by subtraction, 2y = 16 or 128,
and y = 8or 64

21. From the first equation by transposition,

4«:’-—-£=10y—§,
Yy 2

orw’.ﬂ:—lzé.(fl‘y— 1,
y 2
S = ég
2
Substituting this value in the second equation,
5
Ey + 3y = 55,
< 11y = 110,
and y = 10.




be solved without completing the Square.

whence 2* = 5—"’ = 25,

2
and x = + 5.

22. Clearing the equation of fractions,
z—=V2— tz+ V- =ax.@ —2),
or2z =azx.(2x' — 2),
Sl=a. (= 1),
andaxr’"=a + 1,

= +1
.p_ijia—.

’ —
23, va' + a2 w=%’

x
3
or~/3+l—l=%,

transposing, and squaring each side,

%:“=1+%+%,
<. (1. Cor, 3.)_:_:=§ +%=1 -{b-’Qb’
g
. 1a+b26='””
b
mle=* ity

24. From the first equation, :
Yyy—x+y—z+2¥@y—2). ly—2)=4.QRy — 2),
or 2V (y — ) . (4y — x) = 8y — 2u,
and squaring each side, .
4.(y—2).(dy — 2) =9y — 122y + 4o,
or4 .4y —bxy + &*) =9y — 12xy + 42,
G

41



Pure Quadratics and others which may be

o Ty = 8ay,
and 7y = 8.

From the second, vy’ — 9 : gdm’—(iy S B g,

Yy — 9 =" — 6y,
=8
7,

2
and by substitution, 64

15.1: 15
whence — = —, ‘
49 7 ‘
and x =17, |
whence y = 8. ‘

25. From the first equation,
g-’./5+—y.(l+—l-)=-
8 xr oy

ord @+yh_8
a:y. 7
T @—gp_1
xy )
Hence(':-'-yg 8 8x9><z 16 = 2,
-y 779 4
andx +y=8.(x—y),
whence 7z = 9y.
But, (m—y)ﬁ 4

From the second, —

xy “Tx9
(2) '
4 !
- T |

wa (5) =57 = (5)-
(2 ); _1




solved without completing the Square.

and 2z = 9;
9
=2,
2
7
and y = —.
¥=2

26. Squaring the second equation,
ot + 203yt + 4t = 36,
but from the first, 2a4 + ng = 40,

. by subtraction, % — 228yt + 4t = 4,
and extracting the square root, «% — yb = + 2;
but 23 + 43 = 6,
.*. by addition, 228 = 8or4,
and % = 4 or 2,
wx=%8or +2V2
by subtraction, 2yt = 4 or 8,

yr =2 or 4.
.. y =32 or 1024.

27." By transposition,
z* + 45’y + 62y + 4xy® + y* = 1296,
<. extracting the root, x + y = + 6;

butx —y = 4,
<. by addition,2z = 10or—2,
and . x = S50r—1.
by subtraction, 2y = 2 or — 10,
oy = lor — 5.

28. 0%, (@ ~1+2—2d+1=2.(x+1),
v (B — 1=+ 22 + 1,
and a®. (2t — 1) = * (at + 1);
by transposition, (a® F1). o« = a® + 1,
¢ 2



4 Pure Quadratics and others which may be

N |
and 24 =2
a"’$l’
a® + 1\?
= .

29. Multiplying the numerator and denominator by va —
Va—a,

(Vg — Va— x)* _

x

whence Va — Va —z = + vVau,

by transposition, Va F vYaz = Va — ,
squaring both sides, a F 2aVz + ax = a — z,
s (17.Cor.8)(@+1). 2 =+ 2V,
and @ + 1). ¥z = + 2,
or A/E:i-vgg—,

a +1
4a’
= —
(a+1)

30. Multiplying the numerator and denominator by vz +
vz —y,

(Vz + vz —y) = 4
y L
whence ¥z + vz — y = * 2y,
by transposition, ¥z — y = + 2My — V7,
squaring both sides, z — y = 4y F 4V 2z y + ,
. (17. Cor. 8) 5y = + 4V zy.
But from the second equation; y = 4V z;
==+ \/-y-,
and y = 25.




solved without completing the Square. 45

;o 4V =25,
and x = 22—5-
16
zy

31. From the first equation, x — y = 2’

and from the second, (x — ) . xy = 16,

whence x — y = 2;
oo -2y +y’: y
but dzy = 32,

.*. by addition, &’ + 2xy + y* = 36,

and extracting the squareroot, = + g9 = *+6;
but 2 —y = 2,

~. by addition, 22 = 8 or—4,
and 2 = 4or—2
by subtraction, 2y = 4 or—8§,
and ¥y = Z2o0r—4.

32. Multiplying the numerator and denominator by V4x + 1
+ vz,
(Vix + 1 + Vi) =9,
.. extracting the square root, V4x + 1 + Vix = =+ 3,
transposing and squaring, 4x + 1 = 4= F 6V4x + 9,
. (17. Cor. 3y 6¥4z =8,
and 3vV4z = 4,
~ BT =WV4,

o

and x =

.

9



46 Pure Quadratics and others which may be

33. Multiplying the numerator and denominator by a + x +
V2az + o,

(@ +x+~V2ax + o)

a’
whence a + ¢ + V2az + o' = + aVb,
transposing and squaring,
2ax + o' = a'b F 2aVb. (a + x) + (a + 2,
o (17.Cor. 8) =2 Vb.(a +2)=a". (b + 1),

2
=b,

anda+w=a—'(b—+=l—),
+ 25
b+1 (Vox1)
oo = o = —1 = &% .
“ a.(i%db ) “ TV

84. From the sccond equation,
@ +y:2xy :: 17 : 15,
P+ 2ry+y -2y +y::82:2::16: 1,
andx +y:x—y::4:1,
cxiyii b8

But from the first, J '; + % J % =§"f/;y_,
@.2@:%—1,

4 _5
or§y=§y-—l,

and‘;l’yzl,
ory=3;
s x=2>5.

85. Since 'y’ — 2’y = &'y’ . (FPy — zy?),
». 62y = 216,
and «'y* = 36,
wxy =6.



solved without completing the Square.

But from the second equation, zy . (x — y) =
Sex—y==1.
whence * — 2xy +y* = 1,
and 4y = 24,

. by addition, 2’ + 2xy + y* = 25,
extracting the square root, x + y = + 5;
butx —y==1,

.. by addition, 22 = % 6or F 4,
S =+ Bor F2

by subtraction, 2y = + 4or F 86,
and y =+ 2or 3.

36. From the first equation, x4 . (x} + y¥) = 208,
and from the second, yi . (x% + ) = 1053,
xi _ 208 16
. (14) =
. yt T 1053 81’
and w_& = g,
¥y 3
8

x
or - = —

o

<«
i
H+
=
-3

whenc

37. Dividing the second equation by the first,
o=yt + = 577,
but af + 2ty + ¥ = 1009,

.. by subtraction,  Z2uxiyi = 432,
and o4 yt = 216;




Pure Quadratics and others which may be

whence 28 + 22142 + yi = 1225,
and ol — 2atyt + i = 361,

*. extracting the square root, zt + yt = + 35,
and at — A — £ 19,

.. by addition, 2a# = =+ 54 0r % 16,
and ot ==+2orx 8,
81 or 16.

R =
by subtraction, 2yt = + 16 or = 54,
ooogt =+ 8or+21,

and y = 16or8l.

38. From the second equation,
24+ y -8 =3y = 12,
and from the first, 3z y . (x + y) + 32 + 3y’ = 204,

.. by addition, (z+ 9y = 216,
andx + y = 6.
Hence #* + 2xy + y* = 36,
but from the first, * + 62y + 3’ = 68,

.*. by subtraction, day =32,
whence &’ — 2xy + y' =4,

and extracting the square root, x — y = * 2;

butzx +y = 6,

.*. by addition, 2x = 8or4,
and x = 4or2
by subtraction, 2y = 4or§,
and y = Ror4.

89. Squaring the first equation,
2y .(2' + 22y + y') = 7056,
but £’y . («* + ') = 3600,

.*. by subtraction, 2* y* . 2xy = 3456,




solved without completing the Sgua}'e.

and «* y* = 1728,

“xy =12;
and consequently, x+y="1;
and &* + ¢y = 25;
but 2xy =24,

.*. by subtraction, &' —2zy +y'= 1,
and extracting the square root, x —y = *1;

but z+y = 7,
.*. by addition, 2x = 8orb6,
and = = 4ord.
by subtraction, 2y = 6ors§,
and y = 3or4.

-

40. Dividing the first equation by the second,
-y 7
4+ 9 9

92— 9y =12 + Ty,
and by transposition, 2x* = 16y,

2

cox=2y.
2
Whence Wt 2% +4" _ o
3y
and .*. y = 3;
and x = 2y = 6.

41. Multiplying the numerator and denominator by x*”",
w(a—n)'+4nm + 1 r

- = a’
w(m—n)’+4mn_l as

w(n+n)’ +1 r
o =
whence (¢ — 1) . pm+n — a; +1,
H



50 Adfected Quadratics involving

and a(m+n’ = g_—l—_l’

at —1

r 1
({f + l)(-+s)‘
L=l i
a —1

|

SECTION 1V.

Adfected Quadratics involving only one unknown Quantity.

1. Completing the square, «* + 4x + 4 = 144,
and extracting the root, x + 2 = * 12,
whence # = 10 or — 14.

2. By transposition, &’ — 6x = 72,
completing the square, * — 62 + 9 = 81,
extracting the root, z — 3 = £ 9,
and x =12 or — 6.

3. Adding 8 to each side of the equation, in order to complete
the square, o — 10z + 25 =09,
extracting the root, x — 5 = £ 3,
whence x = 8 or 2.

4. By transposition, &’ — x = 210,

1

completing the square, 2’ — = + 1 = 210 841

1_
4 4

’

+
extracting the root, x — 1 ==+ @
2 2’

oo x=150r — 14.



only one unknown Quantity. 51

5. By transposition, 3z’ — 9z = 84,

v x —8x =28,
completing the square, &' — 3z + 9= 28 + 9= 1—-21,
4 4 4
extracting the root, x — 3 == H,
2 2
whence x = 7 or — 4.
6. By transposition, 72’ — 21x = 280,
o2t — 32 = 40,
completing the square, «* — 3z + g = ?,
extracting the root, x — 8 ==+ l—,
2 2
and .. x =8 or — 5.
2
7. By transposition, —;— + 4—5"E= 344,
multiplying by 3, «* + _li_w = 1023 = 5—;§,
completing the square,
5 2 5 25 25
extracting the root, x + § ==+ %,
“x=9or— ﬂ
3
8. By transposition, 2z = 44,
3 2
Xt — §£ = -2—7,
4 4
. 8z 9 _21 9 _ 441
completing the squdre, 2 — — 4+ — ="~ 4 ="
L e R TR T
H2



52 Adfected Quadratics involving

3 21

extracting the root, x — - = + g,

i a:=3or—s—).
4

9. (18. Cor. 1.) &* + 4x + Tx — 8 = 13z,
«*. by transposition, ¢ — 2z = 8,
completing the square, 2* — 2x + 1 =9,
extracting the root, t — 1 = =+ 3,
. “x=4or—2.

10. (18. Cor. 1.) 4a* — 36 + x — 46z,
by transposition, 4«’ — 45z = 36,
completing the square,

45) 45)" _ 2601

42t — 45 — =86 4+ —| =——,
e ﬂ 4l " 16

extracting the root, 2z — %j ==+ 51,

o 20 = 24 or — §’
2

and x:l2or—§.
4

11. (18. Cor. 1.) 32z — 5z + &' = 18 + 6z + 62',
' .. by transposition, 52* — 21z = — 18,
completing the square,
.21 2l _ M1 18 _ 8l
X ——x + = =

5 100 100 5 100




only one unknown Quantity. 53

12. Multiplying by 2x — 5,
O+ =22 15 + l6—2w=5_—2'?-—26,
2 5

119 69
by transposition, 8’ — — . x = — —
y transpositio ™ x 2’

completing the square,

o 19 m]* 14161 69 _ 361
—_—_— et ] = ——= )
10 20 400 2 400
extracting the root, x — 119 == 1—?,
20 20
' x=2>5or 92
10
13. Multiplying by & — 7,
. 3
142 — 98 + w’—7w—w—7:4i:l_§w___..§.3’
’ —
or 2* +6m-105=4-“f:—1§i——§§,

o 82 + 18z — 815 = 4o — 192 — 63,
and (17. Cor. 3.) &’ — 37z = — 252,

2
completing the square, ' — 37x + %] = %9 — 252 = %,

extracting the root, & — %7- =+ —1;—),- )

v &= 28 or 9.

63 =92 _ 4o 4709,

14. Multiplying by 9, 8z + 12 —

[s

P
63 — 9z

x —

o 142 — 42 — 63 + 92 = &' — 3z,
by transposition, «* — 262 = — 105,

(17. Cor. 8.) 14 —

=z,



54 Adfected Quadratics involving

completing the square, #* — 26z + 169 = 169 — 105 = 64,
Y x=—13==%8,
and x = 21 or 5.

15. Multiplying by 28,
336 — 84«

105 —7x — ———— = 196z — 92x — 240,
x —5
. (17. Cor. 3) 845 — 336 =84« _ 1144,
4z — b
or115— 12 =28 _ 4.

. 460x — 575 — 112 + 28z = 1482" — 185z,
by transposition, 1482’ — 673z = — 687,
. . 673 687
L ——r = - —,
148 148
completing the square, 7
, 613 @]’ __673)' 687 _ 46225
—_— +

T8 T206) " 206 148 2067
extracting the root, x—g—g-z + @,
296 296
'.m=3or@.
148

16. (18. Cor. 1.) 2" + 11lx + 9 + 4o = 72,
.. .by transposition, 62' — 15z = 9,

and x* — i_” = §,
2 2
. S50 25 25 3 _ 49
completing the square, &’ — — + = == 4 == —
pleting the square, 2 16 16 2 16
extracting the root, x — 5_ + z,
4 4

o x=20r—1.



only one unknown Quantity.

17. Multiplying by 18,
to +18 + 22 =8 _ 5y 150 16,
4 + 3 |
T2 — 54 __
4o +3
o 4a® + 3x + 72x — 54 = 80x + 60,
or 4x® — 5x = 114,

'y -

(17. Cor. 3.) « +

25 _ 1849

2
completing the square, 42’ — 5z +§ =14 +==

16
extracting the root, 2x — é ==+ j@,
4 4
o 22 =12 or — E,

2

andw:ﬁor—-y—).
4

~

18. (18. Cor. 1.) 32 — 5z = Vx + 420,
by transposition, 3x’ — 12x = 420,
or &' — 4x = 140,
completing the square, 2’ — 42 + 4 = 144,
extracting the root, x — 2 = + 12,

‘« £ =14 or — 10.
12. Multiplying by 2z,
2
6w — 14 + F =202 _ o,
x+5
8a’ — 20z __

. (17, Cor. 8)) —————==x + 14,
x + 5

whence 8z — 20x = x* + 19x + 70,
(17. Cor. 8.) 7a* — 89x = 70,

o — 3—9.1(: =10,
7 .

16’

55




56 Adfected Quadratics involving

completing the square,
w’—?—'?.w+?§] =l§-2—1-+ 10—3:_4'81,
7 14 196 196
extracting the root, x — 89 59

-4—_- T,
14

and .‘.m=7or——19-.
7

20. Multiplying by 2z,
22" + 4 ez

-4+ x=

x—1
by transposition, 2 + 4o = Nl

x—1 3
and2w’+4~x=(u?x+4v).(w—l),
s =
- 3 3

2

by transposition, b U=

+ 4.

and x* — lluc = E,
5 5
completing the square,

g1 Ty _121 12 _ 36l

55 70 T100t 5T 1000

extracting the root, x — n_ + 19

10 10’
' x=38or— 4
21. Dividing the equation by 2,
e 410
x4+ 2 ~ 3z

.~ (18, Cor. 1.) 124 — 92 — 18z = 10x + 20,



only one unknown Quantity. 57

(17. Car. 3.) 32* — 282 = 20,

andx’_%sx=?.°,

completing the square,

28 196 _ 196 A 20 _ 256
=gt ——=— ==
53579 9 '8 9
extracting the root, x — 14 =% E.
3 3

s =10, or—g.

3

22. (18. Cor. 1.) 40x + 272 — 135 = 132" — 65z,
.. by transposition, 132* — 132z = — 135,
and x* — @m = - 1—32,
13 13

completing the square,
w,_l32 66)' _ 4356 135 _ 2601

—_— —_ s ——_—_——_—=—,
13 13 169 13 169

extracting the root, x — -icg 51

I
W
I

. a:=9orl—5.

13

23. Multiplying by 45,

252 — 60 + 1352z — 1080

= 405 — 21z + 102,
4o — 12

.0 135x — 1080
by transposition, 462 + ——————— = 567,
y Hranep T a2
. 184’ — 552x + 1352 — 1080 = 2268x — 6804,
(17. Cor. 3.) 184s" — 26852 = — 5724,

andm’—g@.xz—5724‘

184 184°
I



58 Adfected Quadratics involving

completing the square,
, 2685 2685)' _ 7209225 5724 __ 2996361

Fr——.2+ = - =
184 368| ~ 368" 184 368"
extracting the root, x — 2685 == 1@,
368 368
“x=12o0r 4-17—
184

24. Clearing the equation of fractions,
6z’ — 18z + 62* — 39x + 60 = 25 . («' — Tz + 12),
» (17. Cor. 3.) 13z — 1182 = — 240,

, 118 240
and &' — —2x = — —,
13 13

completing the square,
P 8 B _381 20361
13°7 13 T 169 13~ 169
extracting the root, £ — @ = =+ E,
13 13

‘. a:=6orz:—0.

25. Multiplying by 2 . (10 — x),
2
to +6=202749 _ 130 134,
25 — 3x
by transposition, 136 — 9x = 40z — 4“”’,
25 — 3x
. 3400 — 633z + 272’ = 402z — 4o,
by transposition, 31z — 673z = — 3400,
673 r= — 3400
81 "~ 81’

and &' —

completing the square,
, 673 673" _ 452029 3400 _ 31329

XL — ———

X — = - =
31 " " e2l T eey 81 ey’




only one unknown Quantity. 59

extracting the root, z — % — 167;’ .

v x =138, or 8.

26. Multiplying by 18z,
3
52.1:—65-—3%———-_%”:9@ + 23,
Bx + 7
39x* — 91

by transposition, 43z — 88 = —,
y FAnepO 8z + 1

o 1292 + 872 — 616 = 392 — 9lu,
(17. Cor. 3.) 902* + 128z = 616,
64 308

S —r =,
45

completing the square,

64 33 _ 1024 , 308 _ 14884
e

g4+ —.x+= =

45 45l 49" " 45

. 32 122

xtracting th t,x + — =+ —,

e ng the root, x Y 5
154

S x=20r — —.

27. By transposition, 2x — 9 — 8"'"_" +16_ 12— 11’
da + 7 2 —3

multiplying by 4« + 7, ‘
o 48 + 40z — 77
81" — 22x — 63 — 82 — 16 = — ,
w : 2 — 3
or 92 4 79 = 382 + 402 — 77
%2 — 3
- Ma? +92w—'237=48x’+40x—77,
(17. Cor. 8.) 4o’ — 52z = — 160,
or & — 13z = — 40, :
12




60 Adfected Quadratics involving

completing the square,

169 _ 169 9
- —_—=— ==
' —13x + 1 2
3
extracting the root,  — 13 =*-
2 2

. x=8orb,

28. Multiplying by 2,
2w+5___w_a:__’:_t-20,
z+9 x4+ 8
o228 + 22 +40 = 2 + 170" + 122 — o* — 9a® — 202 —
180,

and (17. Cor. 3.) 62' + 81z = 220,
and ' + g{n = 2_%_0’
6 6
completing the square,
31 961 _ 961 + 220 _ 6241

24—+ —=— =
6 " 144 144 6 144
extracting tlhe root, x + 3—1- =+ E»
12 12

’.w=4<or—§.

6

29. Multiplying by 8z + 4) . (x + 6),
5.(x+6).8x +4) _

3x* + 16x + 16 + = 32 + 2bx + 42,
2z + 4 :
2
(17. Cor. 3.) 182 + 110z + 120 =9z + 26,
2 + 4

» 152% 4+ 1102 + 120 = 18x° + 88x + 104,
< (17. Cor. 3.) 8x2* — 22x = 16,
and x* — 2-2.1: = 1—6, ’
3

3



only one unknown Quantity. 61

completing the square,
22 121 _ 121 16 _ 169
« X = + —= _
9 9 3 9
extracting the root, £ — 1 = E,
3 3

+

. w=80r—g.

80. Multiplying by 5x . (5 + 18),
20z . (5x + 18)

2 4+ 3
(17. Cor. 8.) 1007 +860x _ 45, + 90,
2 + 3
. 1002* 4+ 360x = 98a* + 327z + 270,
and (17. Cor. 8.) 22" + 33z = 270,

x’+3§.x=135,

+ 152 + 30x = 152" + 79z + 90,

completing the square,

33 1089 _ 1089 3249
@+ —. — =— 4+ 135 =——
+ 2 x + 16 16 + ]
extracting the root, x + 33 ==+ —51,
4 4
and .\, x = Gor—ﬁ.

31. Multiplying by (2 + 4=). (2x + 12), ‘

8.@+4). @ +12) | 16,0 | 620 — 204 = 162" + 20z
9 + 5x

+ 6,
o (17. Cor. 8) 3-8 + 820 + 24) _ 515 49,
9 + b5z
whence 32x" + 208z + 96 = 945 + 336x — 10547,

by transposition, 187x* — 1282 = 849,




Adfected Quadratics involving

1
and ' — —x =
137 137
completing the square,

128 64Y _ 4096 = 849 _ 120409
= p | ==t o T =
137 137 137 137 137
extracting the root, x — 64 ==+ + 37
137 137
*“x=38or— @
137

32. Dividing every term of the equation by 4,
3 + 2 _ 8
5—z 4—2a x+2

3.4d—2).c+2)+2.6—2).x+2=8.06—=x)

. (4 - ), :
or (22 —5x).(x+2)=8.(20 -9z + «*),

or 4 + 122 — 5x* = 160 — 12z + 8z,

by transposition, 132* — 842 = — 116,
completing the square,

z,__ :ﬂ 1764_ 116 256
169’
extracting the root, x — @ == g,

whence x = 35—8- or 2.
13

33. Multiplying by 2z — 2,

4ﬁ:6w+2:8—w'+w’—x=8—w,

3—2

*. (18. Cor. 1.) 4a* — 62 + 2 = 24 — 11z + &,
by transposition, 32* + 5x = 22,

completing the square, «* + 5,,25_2 22 _289

3° 73 36 3 36



only one unknown Quantity.

extracting the root, x + g =+ %—,

11

e =2or——

34. Multiplying every term by «x,
3 6 11
6 —x + x+2 5
. 15z + 30 + 180 — 30z = 132 + 44z — 1127,
by transposition, 112’ — 592 = — 78,
completing the square,
g0, 0OF_381_18_ 40
11 2l Tz 11 27
59 7

extracting the root, * — — = *+ —,
22 22

. x=3or 2—6

11

35, Dividing every term of the equation by «,
4o + 7 + 5—=z — 4‘_.1:’
19 3+=x 9
855 — 171x _

.. 86z + 63 + 76,
34+

17. Cor. 8) 63 + 80 = 171e _ 4,

(17. Cor. 8) 63 8556 — 171« 40
3+ x

and 189 + 63z + 855 — 171x = 120x + 402,
by transposition, 402’ + 228x = 1044,
whence 2* + éz:x: = ——1044,
1 40
completing the square,
57, . 57 _ 3249 1044 _ 13689
100 20 400 40 400

x* +

’



64 Adfected Quadratics involving

. 57 117
extracting the root —_—=t—
e P )
. x=38or— —8—7-
. 10

36. (18. Cor. 1) «* + 22*+ 8 = z* + 22" + 32* + 2x — 48
*. (17. Cor. 3.) 32" + 2z = 56,

andm‘+-2-w=§—-6,
3 3

. 2 1 _56 1 169
mpleting the square, &* + =2 + - = — + =
compieting e 54 s T9-3 V9" 9’

. 1 13
extracting the root, x + - = + —,
3 3’
.'.w:&or—l—lt.
3

37. Multiplying the equation by x . (x + 12),
o + 2 + 144 +x’=?§i;i59&,
whence 30x° + 360x + 2160 = 78x* + 936,
and (17. Cor. 3.) 482* + 576x = 2160,
or ' + 12z = 45,
completing the square, x’ + 12z + 36 = 81,
extracting the root, z + 6 = + 9,
‘. x=3or—15.

38. Squaring both sides of the equation,
28+ + 39x + 5 = 900,
39 895

I. +__ —_—
“+ 2 28’

completing the square,
39 39 _ 895 1521 _ 101761

I
+ , — ’ '_’
+ 2" 28" " 56 5—6] 56




only one unknown Quantity. 65

. 39 319
extracting the root, x + % =% =6’
x=5o0r— EE

89. Clearing the equation of fractions,
81 —.1:—'3.1:———~/a:,

by transposition, 4@ — -EJE =81,

completing the square,

2 >
to— vz 1 I = g 4 361 - 3261
5 20 400 400
extracting the rooI;, 2N zx — 19 = :‘:ls—l-,
| 20~ 20
:.245:100b—§L
. 10
and ~/w._50r—g,
20
=25 or6561

40. Multiplying the numerator and denominator of the first
fraction by x — vz,

2=z _a—=x

(x — Vo) 4

(e — V=4,

andx — vz =+ 2;
. - .1 1 9 7
completing the square, £ — v t=l4+2=Z0r—=
P! g square, .’D+4 2 41‘ 4‘,

extracting the root, ~/m-—1= g +~/ 7,

K



66 Adfected Quadratics involving

oo Ve=2o0r—1; orli J:—l,
2
whence & = 4 or 1; or —3-:2\/—7,

4t. Clearing the equation of fractions,
e —11Vz +1 =5z +5vVx +1,
by transposition, 6z = 16¥/ z + 1,
whence 92° = 64z + 64,
. 90 — 64 = 64,
completing the square,

39 1024 1600

9.1:’-—64w+-§ =—— +64=

9 9
extracting the root, 3x — 32 =% 4£,
3 3
8 =24 0r — —8—,
3

and x = 8 or—§.
: 9

42. Clearing the equation of fractions,

9

1568 — 58 % + 2 + 10V = 3x + 15ad,

. (17. Cor. 8.) 8z —5vx =2,

5 —
andw—ng:g,
3 3
completing the square, x — gd x + ?3%_—_-_23_ +
\/5.'_:20r—l.
3

andm:&orl.
9

8I%

&8

-




only one unknown Quantity,

43. Clearing the equation of fractions, and transposing,
x* — 3ud = 40,

completing the square, a* — 3af + 9 40 + % = 169 .

)
extracting the root, zi — g ==+ 13

‘a8 =8 or — 5,
and x — 4 or — 5.

44, Completing the square,
b + Tt +%:44+4‘-—2—225
. 15
extractihg the root, ## + - = £

bt =4or — 11,
and x = t8,0rt—m.

45. Completing the square,
4ot + at + 1l6 —39 41 6%

AT RNTR
extfacting the root, 2x + 1 =+ gé,
4 4
e 228 =6 or — 13

andw&:fior—l—?-',
6
:x::729or(—E .
4

46. Dividing by 3, :
z* + l4a® = 1107,
completing the square,

x* + 14x® + 49 = 1107 + 49 = 1156,
K2

67



68 Adfected Quadratics involving

extracting the root, 2’ + 7 = + 84,
oo 2 =27 or — 41,
and x = 3 or — V41.

47. Multiplying by #*, and MSM,
2z — 174 = — 8,

or =W A=_4,
2

completing the square,
o VT g, 22w

2’7 16 16 16
extracting the root, x4 — H= i-l—5,
4 4

. m!=80rl.

2

and.r:4-or’~/§.

48. Multiplying by a4,
@ +41 =97 + o,
by transposition, «* — «# = 56,

completing the square, 2* — zt + i =56 +
ool — l: + l—,
2 2

and 2l =8 or — 7,

“ z=4or—T

49. Multiplying by x,
o + ot =3 — o,
by transposition, 2z% + at = 3,

and oA + Lab =2
2" "2

L



only one unknown Quantity. 69

. 1 1 38 1 25
completing the square, « + -2 + — == + — =
P e e Y " T 16 2 16 16
extracting the root, x# —l =4+ é',

4 4
w*:lor—g,
2
andm:lor—ﬂ.
8
50. Dividing the equation by 3, and reducing,
. 4n an .
o 4
3 3
in 2n
. s 45 4 4 4 16
completing th b m == —,
pleting the square, x 3w =3t

1 TR\l
and x = 8* or —q”'.
7
5 10

51. (18. Cor. l.)6w—2a:’—9~/5+3z3=§x+§+3.d—

2 + 6V z — 4,

| by transposition, 10z — 15V z = %-'4- .%9,
dividing by 5,%_3@:; +§,



70 Adfected Quadratics involving

completing the square,

o_vz Bl _2 8 _12

5 100 5 100~ 100’

extracting the root, ¥ — 2_,1

10 10
« Vz=2o0 —l,-
5

anda:=4'orl.

52. Dividing by «*,

3\ 3 2 3
2.(l+a_)=2+ﬁ+a__a_’
x* x 2

*. adding 1, and completing the square,
(l+—)+2 (1+ )+1_4+ﬁ “—
x
‘1

extracting the root, (1 + —)& +1=2+

and(1+—)*_1 e,
z
. a 2  a
..squarmg,1+z—'=1+-—+_,,
zr x
a d _ 2
e
2
and 2 —%= A
£ =z
! 1_9
completing the uare,a——g 4+=-=3
P e S e T2 T 1 4

. a 1 3
extracting the root, - — - = % P



only one unknown Quantity. 71

g:2,or—l,
x

a
‘' &= —, OF — Q.
2

53. By transposition, aca® — (ad — bc) . x = bd,

.m._(g_é »=09
) a ) —ac

completing the square,

1 B
m-_(‘_’_f).ﬁi. Iyl @=L (f La¥
c a

.ac

extracting the root, x — = . { - — —) =+-.(= _),
c a

L= —or——.
c . a

2 2
54. By transposition, a—b'? -2. b it d
2 2 2 2
completing the square, oz . b L2z ¥ _¥—d
b c b ¢ c

—
extracting the root, ez b = M,

b e c

b b+ Vb — &

I+

55. Completing the square,
9a'b's’ — 21 . 3a’b'x + @’ = a* + ¥,
extracting the root, 3a’b'x —a = + Va' + ¥',
_ax Va + b
T 8a%

56. Multiplying every term by (a + b),
@+d).22—c.(a+b.x=ac,



72 Adfected Quadratics involving

completing the square,

(a+b)’.w’—c.(a+b).a:+%—=—+ac,’

extracting the root, (@ + 8) . x —

_e* Ve +4ac
2.+

57. Squaring both sides of the equation,
9.(112 —82) = 361 + 383z + 7 + 3z + 7,
. (17. Cor. 8.) 640 — 752 = 38~3x + 7,
and squaring both sides,
409600 — 96000 + 56252 = 4332x + 10108,
by transposition, 5625x' — 1003322 = — 399492,
or 6252* — 111482 = — 44388,

completing the square,
2 o
6252 — M .25 + 5574‘ - 31069476 — 44388 = 3326976
25 25| 625 625
*. extracting the root, 25x — 8574 ==+ 18—24‘,
25 2
and 26z = 7398 or 150,
25
= 7398 or 6.
625

58. Squaring both sides of the equation,

2 +7T+3c—18+2V2% + 7. V3 —-18="7z + 1,
o (17. Cor. 3.) 2V2x +7 . ¥8z — 18 = 2z + 12,
and 2x +7) . 8z — 18) = (= + 6),
or 6x* — 152 — 126 = «* + 12z + 36,
whence 52' — 272 =162,

a.nd:r:’—%:x;:l(;2

]
5




only one unknown Quantity. 73

completing the square,
27 27\ _le2 162 729 729 __ 3969

2=""p 4+
5 + 10 "5 100 100’
extracting the root, x — 37_' = 6_3
8 10° 710
Cex=9o0r— 1—8
5

59. By transposition,
7~/3§- 5 —%'\/—10:» 56 = J”g” + 45,

squaring both sides,

3 102 4+56 1 /3 —_— x
—5 42t 2 —-—5.~/lO+56)=—+45
6 2“/z 5 ’

orw.("_”"—m_;J@—& 410m+56)=§+45,

49,

. 88x ax 237 49 3z, 5. v 10z £ 56,

o m———— e —— T —_— —

8 5 2 2
or 4157z — 4'740 = 980 2 5 V10 - + 56,

.*. squaring both sides, 17280649z + 39408360 + 22467600
= 960400 . (152" + 34x — 280),

and (17, Cor. 3.)
28746492 — 720619602 = — 291379600,

72061960 291379600
or ' — £ = —
2874649 2874649 °

.*. completing the square,
__ 72061960 36030980 _ 1298231519760400 . 291379600

x + =
2874649 2874649 | 2874649)" 2874649
_ 460617444000000

2874649\

L




74 Adfected Quadratics involving

36030980 _ 21462000
2874649 * 2874649
. 2= 80 or 14'568980'
2874649

extracting the root, z —

60. Clearing the equation of fractions,
4.(16 —x) =11. (64 — 9z) + =’ — 5x + 11,
‘. by transposition, 2* — 100z = — 651,
completing the square,
2 — 100x + 2500 = 2500 — 651 = 1849,
extracting the root, x — 50 = =+ 43,
“ax=93or".

61. Clearing the equation of fractions,
9.3 —2) =23. (2" —4x) + T’ — 3z + 4,
by transposition, 80z’ — 86x = 320,
86 _ 320

orx’ — —=x y
T30

completing the square,

86 ﬂ’ 1849 320 11449
2——r4 —|=—+—=—,
30 30 900 30 900

107

. extracting the root, x — gg =4,
30" ~ 30’

.1::501'—-—2.

15

62. (Alg. 182) 2z : 2V xw :: 5¥x + 6 : Yz + 6,
(Alg. 184)Vzx : 1 :: 58z +6: v + 6,
“ (@) x + 6V =5vz +6,
and (17. Cor. 8.) x + VY =6,
1_25

completing the square, x + v + i =6+ I= T



only one unknown Quantity. 75

extracting the root,vVx + % ==+ g,

s Vz=2or—3,
and x = 4 or 9.

63. Completing the square,

S+ 1 +VFFL + 1=g 4 12160

4 4 4
extracting the root, vVa* + 11 + % = i%,

sV + 11 =6o0r—1,

and z* + 11 = 36 or 49,

oo a2 = 25 or 38,

and x = + 5, or &= V/38.
64. Completing the square,.

9 9 _ 169
=5 —3.(x—M+-=40 + - = —,
E=9=3.@-B+i=0+i=2
extracting the root, (x—5)3—g == 123,

and .. (x—8)i=8or -5,
o= 5= 4or(— 54,
andx =9 or — 5t + 5.

65. Adding 6 to each side and transposing,
(x+6)—2Vx +6=8,
completing the square, (z + 6) —2¥z + 6 + 1 =9,
extracting the root, vz +6 — 1 = + 3,
Vo +6=40r—2,
and x + 6 = 16 or 4,
sx=10o0r— 2
L2



76 Adfected Quadratics involving

66. Subtracting 20 from each side,
(2 + 5)' — 4. (2" + 5) = 140,

completing the square, (2 + 5)' — 4. (2* + 5) + 4 = 144,

extracting the root, 2’ + 5§ —2 = + 12,
wa'=9or — 15,

ande =23 or+ v —15.

67. Completing the square,

14

(@ =Tz + 18) + Vo' — Tx + 18+i=244 +18+i= 169
. 5, 1 13
extracting the root,vVz' — 7z + 18 + 2 =+ >
andvVz! — Tz +18 =60r — 7;
whence &' — 7x + 18 = 36 or 49,
and 2 — 7z = 18 or 31,
completing the square,
49 49 49 121 178
2 7 — =184+ —ordl + —=-"_or—,
x x + 4 2 4 4 or
extracting the root, x — ? ==+ n or *+ V17 ,
2 2 2
. x=9o0r —2 orzi V1T
2
68. (17. Cor. 1.) 42’ — 9x — V42’ — 9z + 11 = — 5,
completing the square, :
U — 92+ 1) VI Oz s T +L=11—54+ 1%
. 4 4 4
extracting the root, Vg — 9z + 11 — lé =+ g,

s N4 — 92 + 11 =8 or — 2,
and 42 — 9z + 11 =9 or 4,
o4 — 9= —Q2o0r— 7,

?



only one unknown Quantity.

completing the square,

4 -9z +H{ =—~2,or ——T=—o0r — —,
1 16 16 16
extracting the root, Qw—gztzori \/_31,
4 4 4
2.1::4'or-,or9—i_'~/—31,
4
mdx=2orl,orw.
4 8

69. By transposition, 5z + &' + vz + 2’ = 42,
completing the square,
1

(5w+m’)+~/'5?—??+i—=42+

o | -

4 s
: — . 1_ .18
extracting the root, v 5z + «* + 2 =+ 2>
oo NBzt ' =6o0r—17,
and z* + 52 = 36 or 49,

completing the square, x* + 5x + %5 = 12—9 or @,

4
30
extracting the root, x + 5 ==+ 13 or + -—2-2—1-,
' 2 2 - 2
.. m:&or—9,orii—é!ﬂ.

70. Multiplying by 2 . (= + 2)4,
4‘+(w+2)'=!g. (= + 2),

by transposition, (¢ + 2)' — -121 (x+2)=—4,

77



78 Adfected Quadratics involving

completing the square,

289 _ 289 225
+2'—— +2) ===,
(=+2) C+2+36 " 16 16
extracting the root, x + 2 — 1 ==+ E,

4 4
'.w:ﬁor—i
2

71. Completing the square,
x 4 4 25
4 =+
r+4 Vz+4 x =z

extracting the root, £/ r 4 i_ =+ —j—_,
x

z+4 Vz
. J x _ 8 or
z+4 WVzx x
and —%X = 9 or Q,
: x + x x
. &' = 92 = 36, or 2 — 49z = 196.
In the first case, * — 9x + 81_ =36 + 81 225,

4 4

.extracting the root, & — 9 ==+ 1—5

2 2’

. x =12 or — 3.
In the second case,

2 — 49z +43 20 v 106= 25,

4
extracting the root, x — 4_? . v 3185,
2 4
49+ v/ 3185
and &£ = —— 5 .

+ =z

72. Multiplying the equation by ;

-_x



only one unknown Quantity.

7+m)t 29 7+.1:=_1,

T—2) 10 7T—z

completing the square,
7 + x\? @7+«:+29’ 841 441

T—2/  10°7—z 20 400 400
7+w_29__ 21
T—x 20 20
LT+ _5 2
"Tam 2”5
whence 14 +2w=35—'5a;,
and 49 = T,
Sox=T,
or 25 + 5x = 14 — 2u,
T = — 21,

and .. x = — 8.

extraeting the root,

78. Multiplying the equation by 8z + 5,
3.1: -5

3z + 5\ @ 3z +5

3z —5 176 8z — 5

txansposing and completing the square,

79

(3x+5 135 3w+5+g’_ 18225 | _ 142129
352

3x — 5 176 "3z — 5

3w+5__13_5___+377
3r—5 352 ~ 352
Bx+ 5 16r 11
"8x—5 11 16
whence 33x + 55 = 48x — 80,
and 15z = 135,
S =9;
or 48z + 80 = — 33x + 55,

extracting the root,

123904 123904’



80 ' Adfected Quadratics involving

and 8lx = — 25,
=_2%
81’
74. Multiplying by vz,
2Nz +x+2Vz =2+ 2 —4,
o (17.Cor. 8.) (z +2). Vz = 2 — 4,
<. (18.Cor. 3) Vo =z — 2,
by transposition, x — Vz = 2,
completing the square, x — Vz + i =2+
. - 1 3
extracting the root, vz — i + 2
soNVNz=2o0r—1,
and x = 4 or 1.

75. Completing the square,
. x + 6 +2__35l+9.25_576
(=4 -4 258 25z

extracting the root, a:’w

x 9 39

whence 52* = 9z* — 86, or = — 392 + 156,
In the former case, 4x* = 36,
and 2z = +* 6,
S =3,
In the latter, 44x* = 156,

andw:iJ%’.'




only one unknown Quantity. 81

76. Transposing and completing the square,

(+D +(=+D)+3="D

extracting the root, x + = 8 + l == —lé
zx 2 2’

w+§=60r—7.
x
In the former case, 2’ — 62 = — 8,

completing the square, 2’ — 62 + 9 =1,

extracting the root, x — 3 = + 1,
and x = 4 or 2.
In the latter, &* + 72 = — 8,
completing the square, 2* + 7z + % 9 _ 8 = —1477
extracting the root, x + % =+ 17,
—7TxVIT
S = — .
2
77. Completing the square,
+4 1 4
+H—2 /T2 = ,
(@+4 z—4 z—4 z—4
extracting the root, vz + 4 — ! =+ 2
Va—4 Ve —4
Ve + 4= 8 or — 1 ,

Ve—4 vV —4
and 2* — 16 =9or 1,
w2 =250r 17,
andx = + 5or = V17,

78. By transpos1t10n,~/12 i R
-’17

M



82 Adfected Quadratics involving

by squaring, 12—1—2’-:.@‘—2&’\/ ’-l_?-g-x’_.i_?,
x X ]

S 12 =at — 22V —12 + o,
and (z* — 12) — 22V —12 + 2 = 0,
extracting the root, Va*—12 — 2 = 0,

Lt —12 =2
andx‘—x’+l=12+1=@,
4 4 4

2 2

and #* = 4, or — 3,

whence £ = + 2, or + vV = 3.

79. Completing the square,

1\ 1 9 9 289
‘. 1+——)— ‘.(l+— +-=704+=-=
extracting the root, «* (l + —L —§= + 1—7—,
3x 2 2
2 +==100r — 17,
3
. 1 1 361
completing the square, 2* + & 4+ — = — =,
PICHng e MU, . 73 " 36 *3%6~ 36
. 1 19
extracting the root, x + = = + ==,
_ 6 6
andw:&or—E,
And in the second case,
xz 1 1 251
St T=—
3 3 36 36’
1 _ £~ -251
T4+ -=——-,
6 6
-1+~ =251



only one unknown Quantity.

3
80. By transposition, £* + 15 + 64 = 25w 5"”,

x* 16 2

completing the square, «* + 16 + % 216;:’ + 5—; +1,

extracting the root, x + —==+ (5—“" + l).
x 4
5a’
In the former case, &* + 8 = - + x,
x
‘e ? + X = 8,
2
completing the square, -‘% +x+1=9,

extracting the root,-'g +1==3,

andf=20t—4t,
2

S x=4or—8.
In thelattercase,a:’+ 8 = —i:'—#— x,
9’
W f o= —8;
4 »
completing the square, ?Ta", +x + % % 8=— %,
extractmg the root, — l =% v _71,
3 3
—2+£ 2V =71

81. Multiplying by v a* — 947,
' — 9 19V -9
347 + = P

M2




84 Adfected Quadratics involving

by transposition, (2’ — 9) — l—é3§~/ 2 —9 = — 250,

completing the square, '
(ot —9) — BByzrzp 4 198 17689 _ o5 _ 13630
2 , 4 16 16

82. By transposition,
(¢ — 1} — 2 —g . (x 1)y x) ='3;l,

completing the square,

2 1 341 | 1 __ 1024
—1h_ 2___'“’.H9_ po =2t o2
(@ — 1 — 2) 3¢ Dtg=g tg= g
extracting the root, (x:?' —r)—=-== ?33’
e (lg—=1Y —(x—1)= 120r—@,
completing the square, '
: : 1_49 109
—1)Y—@—=1)+-=—or——,
@—If—(@=D+ ="or——7
. 1 7 — 109
xtracting the root, (x — 1) = —-=*+-or % —_
e g the root, (& — 1) — = 2" ~/ 12
3v3 + v —109

S x=5or—2or

2v3



only one unknown Quantity.

83. o' — 2 + & + (x — V) =86,

completing the square, (x — V)’ + (x — V) + i = %5,
. - 1 5
extracting the root, (x — v ) + 2= + 2
“x—~vz=2o0r — 8,
and completing the square, z — vz + 1.9 or — H,
4 4 4
extracting the root, vz — 1_ + 3 or E—iz—_-il-,
-5+ v—11

s.xz=4orl; or
2

84. By transposition, x* + __lf;_x = 39z + 81,

completing the square,

132> 13z 13%’
4+ == ==2 + 89z + 81
3 6‘ 6 T

extracting the root, 2’ + l_i_a_: ==+ 13'” — + 9)

In the former case, £* = 9,
and x = + 3.

In the latter, #* + 1—33.1: =9,

completing the square,

13 169 _169 155
PURIE P L —9=—
t 3" %6 T 36 36’
13 V155

L]

extracting the root, x + " == 5

—13+x vV - 155
5 .




86 Adfected Quadratics involving

85. Multiplying the equation by 6,

bytransposition,w’—4~+%:4«+%+:ﬁ

?
x '

extracting the root, x — 2. + (2 + (_’),
x x

8

In the former case, x = 2 + -,
x

whence &* — 2c = 8,
completing the square, 2’ — 2x + 1 =9,
and extracting the root, x — 1 = £ 3,
ooz =4o0r—2

In the second case, x + 2 = — é',

x
S+ 2 +1 =3,
andz + 1=+ V3,
crx=~—1+ V=38

86. Multiplying the equation by vz — 2,
8 - 16 ,
—— e 24 — =1,
TV
zamd(ac+8-;—E —2(~/E+i_)=l5,
@ Ve
completing the square,
(~/2+i_ 2—2(~/5+—‘1‘= +1=16,
v vz

extracting the root, V& + :—;‘—.—_ -1==x4,
X

oo N+ %:50}'—3.



only onie unknown Quantity.

In the former case, ¢ — 5V z = — 4,

completing the square, z — 5V x 2; % —4= Z,

>

extracting the root, vz — 2 = =+

vz =4dorl,
and x = 16 or 1.

In the latter case, ¢ + 8Vz = — 4,

W leo

anda:+3~/w+9 2_4,__1,
4 4 4
~/5+§=-_': J_7,
2
and vz = —3t~/—7,
2
x=l$3~/—7
2

87. By transposition, 4a* — 42® + g = 33,

"or(4w‘—4w'+:d’)——;.(Qm’—w):

completing the square,

1 1 _ 529
22" — ’—— 22 —x) + —=33 + —=
@l =y =g @ =D+ g 16~ 16

L

H+

extracting the root, (22* — x) — i = Is’

2.’::’—.1::601'—2.
2

1 49 43
— o

whence 2* — lm + — r——,
2 16 16 16



88 Adfected Quadratics involving

J__a

4

2

or

|

. extracting the root, x — i =+

1+

NN
I

andm:2or—§or
2

88. Completing the square,
(x— 20— 62t . (x — 2) + 9 = 24 — 5z + 15z,
" and extracting the root,
x—2— 8xh =+ V24 —5x + 15at,
and squaring both sides,

(@ — 8xd) — 4. (x — 3ad) + 4 =24 — 5. (x — 3ab),

by transposition, (x — 3ad)* + (x — 323) = 20,
completing the square,

1 1__ 81
z2— 38 + (x —8xd) + - =20 + - = =,
( Y+ )+ 11
. 1 9
extracting the root, x — 8} + 2 == 2
& — 3t =4 or — 5,
completing the square, x — 3ad +g: %5 or — %,
extracting the root, a3 3 = + 5 or + kﬂ,
2 2 2
coxb=4or —1 01‘3i J—”,
" w=160rlor—_—1—;t——32—1/—:—1—1.

89. Completing the square,

(4 + 1)’ + 4ot . (4o + 1) + 4o = 1912 — (6x + 3ut),

extracting the root,

4 + 1 4+ 2x3 = + V1912 -3, 2z + i),
and squaring both sides,

4. 20 + xd) +4.Qc+ ) +1=1912—3. 2x + xb),

]

- ——————



only one unknown Quantity.

by transposition, 4 . (2x + x3)* + 7 . (2z + «}) = 1911,
completing the square,
' 49 _ 30625
4.Rc + b)) +7. (R +xd) + —=
Brt )l +T- et D+ 6= 16

extracting the root, 2 . (2z + x) + g == —IZ§,

ot
©| &
L
I
—
e ]
(=

90. By transposition,
(3_” +13) + 2. J3—‘f + 13 = 82",
2 2
completing the square,

%‘” + 13) +2x~/3—;-.+ 13 + =* = 92,

extracting the root, J % + 13 + 2 = %+ 3=,

J%+l3=2wor—4w,

and 3%0 + 18 = 42° or 161",

In the former case, 4x* — % =13,

N



90 Adfected Quadratics involving

841

64’
29
8,

completing the square, 4x* — 3—;- +

+ R|e

. 3
extracting the root, 2z — 3 =

2.7:::4-01"——12,
4

andx:20r—-13. ' !

In the latter case, 162? — %z: =183,
. 3z 3) _ 3337
completing the square, 162* — == 4+ —| =
pletimg 1 YT -1& 256°
extracting the root, 42 — 3 ==+ \/3337,
16 16 .
16
3+ V3337
and g = —— """~
64
91. Dividing every term by 3,
4z 4a?

3

— + 7x+8—m~/7w—5=69—
3 3

*. completing the square,

(7x—5)+83-—x-. ~/7w—5+~lg-x?=64‘,

extracting the root, vV7z — 5 + % ==+38,
_ 4z
andvV7xr — 5 = —E-_FS,

*. squaring both sides, 7x — § = 162 F 6—;—'”- + 64,

9



ouly one unknown Quantity. 91

162 _ o _
oe _
85 ST 2809

whence

6x’———a;+

completing the square, 3 5

extracting the root, %r _8_ * —,

8 8

. 62 43 437 _ 2567
completing the square, 3 x

extracting the root, A + 8 _ v — 2567
3 8 8

4 _ — 43+~ —2567
andgz ’

8
— 129 + 3V —2567

H+

‘e &=

2z + v
2 — Nz
x + Vx\' 52 2 + vz
Gtvd) = -3,

x— vz 15

92. Multiplying every term by

T15 2 — vz
*. transposing and completing the square,

(e Vay_ 82 g0+ «:“@T:L

z— ~z! 15 2z — vz 15

extracting the root, M _% =+
Rz — Wz 15 15

N2




92 Adfected Quadratics involving

L2t Ve 9 5
w—~Nx 5 8
In the former case, 10z + 5vVz = 18z — 9V =,
and 14V z = 8z,
T =4Va,
and x = —.
16
In the latter, 6x + 3V = 10x — 5V x,
. 8V x = 4=,
and 2 =V,
4=z

93. Multiplying the equation by x ™

m—n min 1

@bz " —4vab.ab.x™" ;=(a—b)’,
or,

a’b’a; m_4Nab. abw“"' +4ab=(a—b) + 4ab=(a+b),

‘. extracting the root, abwm —2Vab= % (a +b),
and ab .z ™" =a + 2Vab + b= (Va + VB,

or=—(a—2vab +b) = — (Va— Vb
(va + + V" _(WMa— Vb m=n
( Ol'( ab ) !

whence x =

'ﬂl—-

94. Multiplying the equation by 2

ptg 1 2 1_1
21 P _ a—b (1+ q "):0,

a + b




two unknown Quantities.

'.Q.M.x“q (l+w )
a* — b

and

a—b" a—b’ a’— b’ (

pq a+b’_+ 2ab

extracting the root, x

a - b a— b
p— 2
whence x 77 (“ b b,
b’ aF b
- (a + b\r-4
7 F b
SECTION V.,

Adfected Quadratics involving two unknown Quantities.

1. From the first equation, £ = 14 — 4y ;
substituting this value in the second,

by transposition, * — 18y = — 45,

completing the square, y* — 18y + 81 = 81 — 45 = 36,

extracting the root, y — 9 = %+ 6,
*“y=150r3.
coox=14—4y=—46or2.

2. From the first equation, & = _1_1_8_2—__'%,3/,

g @t zpq+(a+b” (a+b _1= tal

93

b’)



9 Adfected Quadratics involving

substituting this value in the second,

5.(118 —3yy (”i" 39) _ myr = 4338,
.~ 69620 — 3540y + 45y* — 28y* = 17332,
or 17y* — 3540y = — 52288,
and g* — 3540:9‘ _ _ 52288
17 17’

completing the square,

s _ 3540 g+ 17707 _ 3132900 _ 52288 _ 2244004
17 17 7 T T
extracting the root, y — —-1 770 ) —1498,

17 17
whence y = 16 or 3?38,

y

7798

oo 22 =118 — 3y =70 or —

Ed

3899

v ax=3850r — —.
17

3. From the second equation, 4« + 3y = 16y — 32,
and 13y = 4x + 32,
_ 4+ 32
¥="1s

From the first, 2z + 7y = 2y x 4o — (51 +2x).25—'”,

in which let the value of & be substituted ;
o+ 24 _g, 2+ _ (51 400). %
13 13 5
or, 130x + 140x + 1120 = 1602 + 12802 — 52x* — 1326w,
.. 108z — 316z = 1120,
and completing the square,
.19 :ﬂ’ _ 6241 280 _ 36481

4

— —_—] = +———_-——”
YT T hl T T T

o 22 +




two unknown Quantities. 95

extracting the root, x — E =+ 191,
54 54
‘ax=5o0r — &
27
640
And 13y = 4x + 32 = 52 )
3y or 27
640
Sy =4or—.
¥y =235

4. From the second equation,
9z + 3y = 2lx — 35y + 42,
o 38y = 12z + 42,
6x + 21

and y =
Y=o

"From the first,
122y + 99 — 9 — 152 = 122y + 92' — 6x — 90z + 52°,
54z + 189

or 14’ — 8lx =9y — 9 = -9,
19
- a7 — 1598, _ 18
19 19
and w’—@w= 18 s
266 266

completing the square, )
1593 1593)* _ 2537649 . 18 _ 2556801
- x + = + —= —_———
532 532\* 266 532
1593 __ | 1599

extracting the root, x — —— = =+ ,
532 532

2 —

cx=6o0or——;

6x + 21 2784
=3 or ——

dy = .
andy 19 2527




96 Adfected Quadratics snvolving

5. From the second equation,
(+0'+2 .(x+0)+(x+0b'—2.(x+0d)+ 2" =2,
and (x + &) + 9" =¢',
but from the first, z* —y'=d’,

.*. by addition, 22’ + 2bx + 0* = a’ + ¢’,
andw’+bw=%(a’—b’+c’,

3
completing the square, &' + bz + % = -‘l; . 2a* = b + 2¢?),

extracting the root, x + L =+ l~/ 2a* — b® + 2¢,

2”2
x= —-Iztl\/.@az—b'+20’.
27 2
And
y==x=—a'=i(b'+2a'—b=+2c':zb~/2a’-b'+2c’)—a'
1

:;(Qc’— 24* F 26~ 2a® — b* + 2c%),

y:J%.(c’—a’:bs/Qa’—b’ + 2¢%).

6. (Alg. 182 and 184.) 2 : y :: 8 : 1,
&' = 8y.
If this value be substituted in the second equation,
8y +1:y+4::56y+7: 3y,
<o 24y + 3y = 5y + 27y + 28,

. 194" — 24y — 28,

24 28
ap_ % -8
MY T YT

completing the square,

y,_2_4«y+14-4-_ 144 28 _ 676
19

361 361 19 361




two unknown Quantities. 97

extracting the root, y — _11% =% %g,

7. From the first, * + 2x%y + 'y’ = 441,
extracting the 'root, xz+ 2ty = *21;
.. from the second, x + 3z + =* = + 21,
and o* + 4o + 4 =25 or — 17,
extracting the root, ¢ + 2 = = 5 or = vV —17,
“x=8o0r—"T,or—2+~v—117.
_8+ax_ 4 1717
Andy = . _2or-%or-_2—;—~/_:——T7.',
which last, by multiplying numerator and denominator by
15538V 17 _5 V=17
21 - T

~ 2 %~ —17, becomes =

8. From the first, «* + 42y + 49" = 256,
extracting the root, # 4+ 2y = % 16,
and z = + 16 — 2y.
If this be substituted in the second equation,
3y’ — 256 + 64y — 4y’ = 39,
and y* F 64y = — 295,
completing the square,
9 F 64y + 32" = 1024 — 295 = 729,
extracting the root, y F 32 = & 27,
<.y == 50r +59.
And x = £+ 16 — 2y = =* 6 or *+ 102.
0



98 Adfected Quadratics involving

9. Completing the square in the first equation,

@+y)—3(w+w+g—28+z 2

extracting the root,  + y — g == 12—1,

“x+y="To0r—4,
and y =7 — &, or — (4 + x).
Let this value of y be substituted in the second equation, and
In the former case, 142 — 2x* + 3z = 35,
17% 35

orat — L= _%

2 2

completing the square,

20— + ) .28_9 — gg 9
2 4 16 2 16
extracting the root, x — I =% §
4 4

andm=5orz;

7

cy=T—x=2o0r -

y 2
In the latter case, — 8z — 22 + 32 = 35,
5 35
andw’ +—r=——
2~ "2’

completing the square,

2 16 16 2 16
extracting the root, x + 5= == :/—255,
4 4
—5+~—255
ande= —— 7%
4 :
—11 vV —255
Y= —b—rx= ————.

4




two unknown Quantities.

10. From the first equation, completing the square,
1 _8l1

4. (w—%)’+(w—29)+—— 5+ 6= 16

extracting the root, 2.(x — 2y) +i ==+

9

4
5

R 2.(w—2y)=2or—§,

and x— 2y =1 or—g;

wa'l—day + 4 =1,

but x* - y' =8,
R by - 5y°=1,
and x :M;
4y

5 7
whence y; -2 =1,

and 5y + 71 — 8y' = 4y,
by transposition, 3y* + 4y =7,

-4 4 7 4 25
andy’ +-y+-=-+-=>2,
¥ 3y 9 8 9 9
2 ”5
..o +—:i_,
¥T3= %3
7

andy:lor—g;

'.m_2y+1—30r-——13—1

11. From the first eqﬁation, (¢ —gy)— ng -y = g,

4 _16

completing the square, (x — ) — %\/ z—y+ 5=3
o2



100 Adfected Quadratics involving

2 4
.'.-~/w—y—§=ﬂ:—3-,

N/w—-y=2or—§,

andx—y=4or§.

*. from the second equation, Vo +y=3,
andx+y =09
butx —y =4

—

. 2x=13 anda:_—3
2
5
20=25 dy=-.
Y and y = 2

12. Completing the square in the first equation,
o +2cVy+y+10. (x +Vy) +25 =119 + 25 = 144,
“x+Vy= Tor—11,
but x + 2y =1

.. by subtraction, 2y — vy = 6, or 30,

1 1 1 19 241
o —-—\/ 4+ —=—+38,or=—+15,= r =
Y=2 16 16 16 16 " 16

*. extracting the root, '~/_-——1-=+'Zor+l/-—24;l
& YT 7 %

' ~ 3 1 241
and ¥y =2 or — -, or t'x/_%ﬂ,
2 4

9 121+ V241
*“y=4or=or —
4 8

H

17
Le=T—=Vy=25

x y or2
— 69 V241

or=—17T—-Vy= "




two unknown Quantities. 101

13. Completing the square in the first equation,

4
=~ 4+ _.Qﬁ, +1= 10@_@
9 ¥ 49 49
extracting the root, z +1== %g,

#_16__30

y 7 7
. ., 16
Whence, from the second equation, y* + i y = 65,

completing the square,

y’+-1§-y+6—4‘=65+

7 49

__ 3249

extracting the root, y + - = %

\IICD %Ig
|G 8

65
andy =7 or — —;
y 7

. m’=l6or-—w,
49

anda;:-_l-flcori;\/—-ﬁ&

Butif = = — 30
Y 7’
30
_30 =65
Y- y=

completing the square,
30 225 225 34'10
% %0 _ 65 4. 2%°
=y Yt =t e T e
extracting the root, y — 175 =+ \/374‘10,




102 Adfected Quadratics involving

. = _go, 1BEV34I0

. —_— . 49 s
and @ = 4+ V.— 450 F 30~/3410
_ + 4 .

14. Completing the square in the first equation,
1__25

w+y+dx+y+z_z,

extracting the root, ¥z + y + % =+ g,

sV ty=2or—38,
andx +y =4or9.
Hence «’+ 2xy + y' =16 or 81,
but 2z* + 2¢* = 20,

.. by subtraction, #* — 2zy + y'= 4 or —6l,
and 2 —y = *2or+~—6l,
but x +y = 4or9,

.~ by addition, 2z = 6or2 or9++~—6l,
and z = 3 or l,or-lé.(Q:t'\/_——Gl);
by subtraction, 2y = 2 or 6 or 9 = ¥ —61,
andy:lor3,or%.(9¢~/:6_l).

15. Transposing and completing the square in the first equa-
tion,
o +8y +5+4VT + 3y + b + 4 =64,
extracting the root, v 2 +3y +5+2==8,

and V&' + 3y + 5 = 6 or — 10,
<o &' + 3y + 5 = 36 or 100,



two unknown Quantities. 103

orat + 3. 6z — 16 =31 or 95,
in the former case, £* + — 18z + 2= 81 = 1936’
-7 49 49
9 44
de4+-=-==%—
and x - -
LS. x=5or — @;
7
whence y = Gi‘; 16 _ —2or— 4*30.
In the latter case, x = — 9 57:/__3_8__9_5’
— 166 + 643895
and y = .

49

16. Adding the two equations together,
24+ 2rxy+y +4.(x+y) =117,
completing the square, (x + y)* + 4. (x + y) + 4 =121,
extracting the root, x + y + 2= + 11,
“x+y=9or—13,
andz=9—y,or— 13— y.
Let this value be substituted in the second equation,
and g’ + 3y +9 —y = 44,
ory’ + 8y — 13 —y =44
in the former case, y* + 2y + 1 = 36,
whencey +1 = %6,
andy =50r—7;
; and .. x =4 or 16.
P . In the latter, y* + 2y + 1 = 58,
. andy + 1 = £ V58,
Ty=—1=%x vV 58;
whence £ = — 12 v 58.




104 Adfected Quadratics involving

17. Multiplying the first equation by (z + g},
3
y+(.r+y) =l7.(.'c+:l/)’
: 4
L@ty 1T.+y)_ _
Y 4
completing the square,

(@ + 9 17 ﬂ' __ 225
*1Jd (et ] y=—1.9
y 4 @+ +5 9= %Y

Y,

x4y 17,15y
° ~/Ty— 8 y —8 y7

andm+y:4yoriy,

3
. m_3yor—4y.

In the former case, from the second equation,
y—3%y==2

and ' — 3y +

5_ 41

tYTeTTY
andy=2orl,

L. e=6or3.

1
;‘s

H+ =i

In the latter case, y* + %y =2,

and ', y= _.__._—3 * .*/"' 119,
8
. w=_§y=9:i:3\/—119.
4 32

18. Subtracting the equations,
28 —yd =16 + 4o,
oy =12 — 4ud,




two unknown Quantities. 105

and y = 144 — 962} + 16z;
which being substituted in the second equation,
28 — 16x + 96x3 — 144 = x + 48,
o 172 — 9208 = — 116,

e e U6 _14
17 17 289 17 289
o t6_.12
17 17
and x} =§or2,
17
. xza or 4;
17
and g3 = 12—4-w§:—2—80r4«;
17
y:zsjor 16.
289

19. From the second equation,
) at + 4o’y + 62’y + 4y’ + y' = 625,

but »* +yt= 97,
.*. by subtraction, 2xy . (22’ + 3zy + %") = 528,
but 2zy . (22" + 4xy + 2') = 100xy,
.. by subtraction, 22’y* =100 xy — 528,

whence 'y’ — 502y = — 264,
and 2y’ — 50 xy + 625 = 625 — 264 = 361,
wxy—256==*19,
and xy = 44 or 6.
Now z* + 2zy + y' = 25,
and 4zy = 24 or 176,

.. by subtraction, 2’ - 2zy + ' = 1or — 151,
P



106 Adfected Quadratics involving

and -, x—y=*1or+v—151,
butz+y = 5

. by addition, 2 = 6or4,or5+v—-15I,

and =z '3or2,or-;-.(5-_':5/-—15l);

- by subtraction, 2y = 4or6,or5F~ =151,
and y = 20r3,0ré.(5$~/m).
3z — 2y

20. Multiplying the first equation by Py
x

3.1:—23/_2 /3w—2y+1=0,

2x 2x

and .- ~/3””2‘ % _1=0,
2
whence 3z — 2y = 2w,
and x = 2y.
.*. from the second equation, 2’ — 18 = 2x" — 9,
81 _ 81 _9

and £ = 6 or 3;

3
Sy =38or—
4 2

21. By transposition,
z—4Vzy + 4y +4 (Vz —2Vy) =21,
v (Vo —2Vy) + 4 (Wa' —2Vy) + 4= 25,
and vz — 2Vy +2= % 5,



two unknown Quantities.

oo Ne—2Vy=38or—1,
but vz + Vy=6

. by subtraction, 3vy=3orl3,
and vy=1or —l—:i,
3
sy=lor 16—9,
9

and ~/5:6—~/;—y_:5or§,

L x=250r 2—5-

9

22, From the second equation, 6z : y :: 2 + 2 : 3,
o 18 =y + 2y,
and zy = 18z — 2y.

From the first, 3.1:+ %y + gd[wy Oz +9y)]==xy,

or 9z + g) + 2Vxy . ¥V9x +y + xy = 4=y,
whence ¥9z + y + Vzy = + 2V zy,
and V92 + y = Vxy or — 3V zy,
e 9 +y=xy = 18z — 2y,
' and 9x = 3y,
' or3x=y;
whence 32 — 18z — 6x = 12z,
ooz =4,
and y = 12.

23. From the first equation, «* + y* =25 —2zy,
and * + 9" =126 — 3zy . (z + y) = 125 — 152y,
o (25— 22y) . (125 — 152 y) = 455,
or (25 —2xy).(@25—3zy) =91,
P2

107



108 Adfected Quadratics involving

whence 625 — 125xy + 62"y’ = 91,
125 534
d J ——— = e ——
and 2*y’ 6 Lxy 5
completing the square,

., 125 125 _ 15625 _ 534 _ 2809
YT el T

YT ” 14 6 144’
12 12
and zy = 6 or g;
6
Now o' + 22y + y* = 25,
and 4y 178
*. by subtraction, 2’ — 2zy + y' = 103,

Lr—y==+ lor:‘:xl_lo3

andz+y = 5
--103

T

and z=3or2, or—(5+~/_—w—3)
by.subtraction, 2y =4 or 6, or 5 7/ — 103

and y=2or3, or-v( 4—10)

*. by addition, 22 =6 or 4, or 5 +

24. Completing the square in the first equation,

1 _25
x* — Ve —yp + ===,
( y)—va—y+ =7




T e

two unknown Quantities.

RN = -

WV | =
V| ov

and Vo — gy’ =3 or—2,
L —y' =9%or4,
but &' + y' = 41,
.. by addition, 22 = 50 or 45,

and x*= 25 or E

L x = i5ori35/g;
by subtraction, 2y* = 32 or 37,

37
oy =16 or —,
y 2

andy=i4oriJ3—Z.

4 - 4
25. By transposition, '—”; + 2xy + l' — 15’;25,
Yy x
3 3
*. extracting the root, LA A 5;_5
x

H

and &* + ¢° = -_’:%’.mg.

But 2* + 4’ + 82y . (x + y) = 1000,
R sgwy + 302y = 1000,

125z y

and —~ = 1000 in one case,

and % . zy = 1000 in the other.

In the former, zy = 24,

109



110 Adfected Quadratics involving

But ' + 22y + ' = 100,

and 4=y = 96,

B —-2xy+y= 4
andox —y == 2,
butz +y = 10,

». by addition, 2x = 120r8,
and z =6 or 4;

by subtraction, 2y = 8 or 12,
and y = 4 or 6.

In the latter case, xy = ETE

and ... by proceeding in a similar manner,
—13

z=5x5

26. Multiplying the first equation by = y
"’—y
(m+y _% a:+y_l
—y 5 a—y
completing the square,
sry\ _% z+y 144 _169
(z:—-y 5 ' z—y 25 25

9

Lety 12_ 13
"z—y 5 5
whencex+y=5or——l~,
T—y
and x + y = bx — 5y, Sx+b5y=—2ax+y,
*. 4o = 6y, or . 6z = — 4y,

and 2z = 3y, and 3x = — 2y,



two unknown Quantities. 111

From the second equation, r—9 4 ve—y = é,
x? x 9
completing the square,

r—y y 1 _4 1_25
+ —=- 4=,
x* x +4« 9 4 36
«/x—y+l:i§,
x 2 6
Na—y_1 4
x 3 g

. 9.(w—y)::x;’or 1627,
and (9x — 6z =) 3x = 2 or 1627,

5
. xr=3o0or —.

16

whence y = 2 or l

A1s09.(.1: +3§ :@zw’orl()'m’,

135 135
nd_z/———;— or —

27. Completing the square in the first equation,
Vi+ Vy+2V6. (Vo + V) +6=24,
" VVz + vy +V6=%2V6;
and\/mzsléor—f)"s/fi—,
Nz +Vy=6or 54,

and (m_)Jw—'\/y._2or§

whence by addition, 2V = 4':8




112 Adfected Quadratics involving

and ~/5=4«0r%,

‘. x =16 or 59536.
81
by subtraction, 2y = 4 or 434',
- 242
o NVNy=2or ==,
y 9

and y = 4 or 58564
81

28. By transposition, y* — 122 3" = 432,
completing the square,
¥ —12zy" + 362" = 36 (=* + 12),
oYy —6r= 62 +12.
Now from the second, ' — 22y = 12,
andy’ — 22y + 2 = 2* + 12,
S Y—x= +vVa +12;
y=zx+x~va + 12,
whence 3’ = 6y,
and y = 6;
S22 =y —12=386—-12=24,
and x = 2.

29. From the first equation, by transposition,
i_§+1£+2_(?_2_y)+ 1=1%
y =

y = z x
extracting the root, 2_% +1==+ f-'l,
y x . x

.'.g+l:6—yor—2—y,
Yy

x X




two unknown Quantities. 113

whence 2x + xy = 6y’, or — 2y,
but = + zy = 49,
*. by subtraction, x = 2y’ or — 6y?,
in the former case, 2y* + 2y° = 4%,

andy =1,
S =2;
in the latter, — 6y® — 63" = 49,
Cog= 2 :
Y= —o
andx=—6y’=—%o.

80. From the first equation, by transposition,

TT T T 7= b=+ 7,
“ (a4 =168V —a ¥y + 1 —a) +7"

and 4z = 16 — 8V (1 — z)’ + ¢*,
eI =2 +y=4—ua,
and 4. (1 — x)' + 49’ =16 — 8z + o,
“ 4y’ =12 — 3a*;
hence from the second equation,
18 — (4 — 2" = 12 — 32,
and o* — 112 = — 10,

. xt— 112 + 121 —§—1—,

4 T 4
andw’—u=-_*:g,
2 2

whence ' = 10 or 1,
andz=+V10or+ 1;

3——.«?——gorg
2 4
andy = * 3/ — ! :!:-3-
2 2
Q
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31. From the second equation,
25Z
Vz.g+Z=
Y=o y+="00
v i5~/x
2 6
4V vV
and y = —— or — —.,

3 3 -
+~/x+y
—~/w+y

x+Vr+y)y 89 x+~/w+y
—Va+y T 40 w—~/.'c+y
.(x+~/x+y)_§) z+~va+y 89 7921 1521
r—=vVr+y

oy —

’

Multiplying the first equation by

-1,

) .1:——~/; +y -
. in the former case,
5z + 57 + 5y = 8z — 8V z + 8y,
and 13V = 3z + 3y,
- 18Vx =8z + 4V,
and 9V x = 3z,
Vx =38,
and x = 9,
whence y = 4:
but if the second value of y be taken,
13Vz =8z —Vz,
196
=5
14

dy = —
and y 9

0'z—Voty 80l 80 6400



two unknown Quantities. 115

In the other case, 8z + 8V + 8y = bx — 5V x + 5,
e 8 4+ 3y = — 13Vz;
whence, if the first value of y be taken,
3z +4vVz = — 13V,
68

yand y = — —;

8

and * =

but if the second value be taken,
8z —Vz=—13Vz,

sz =16, andyzg.

z+Va—y

32. Multiplying the first tion by —————==,
ultiplying the first equation yw—N/at’—-y‘

and completing the square,

24 VF=GY 1 e+ VFoy 289 280 | _ 295
(x_«/zﬂ‘—_y“' 4 z—Vo—y 64 64 64
“"*"‘/W_E—-&_]ﬁ
Ve—Vo—y 8 8’
andm=4¢orl’

x—~Nat—y

in the former case, x + V&' — i = 4o — 4V 2" — ¢/,
or 57/ o' — y* = 3z,
. 252" — 254" = 97,
and IW = 25y,
<. 4o = 5y.
In the latter case, 4z + 4V&' — ¥ =z — V2" — ¢/,
whence 42 = 5y.
Completing the square in the second equation,

£

(w'+wy+4')+~/x’+wy+4~+41‘=gi_5

Q 2
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o VE oy Fht+i=2
2 2’
and Vo' + zy + 4 =T or —8,
&+ 2y = 49 or 64,
and 2’ + vy = 45 or 60,

S X+ %x’ = 45 or 60,
100

.. a::-_i:5or-_*:l—0_;

V3
andy:iéor;':i_.
V3

33. Multiplying the first equation by 8, and transposing,
2 — 15y _2»/40' 15y — 14 =108,
completing the square,

— 9 o _ 9109
o —15 -14——~/ by — 14 + — =94 + 2
4 @ — 15 100 *100~ 100°

extracting the root, v — 15y — 14 _3_ =+ 27_
10 " 10

~/a:’—l5y-—-14~_100r—-%

and o’ — 15y = 114 or 2559

From the first equation,

Z P w /f._..%_%,

8y3v'y3

- y) y T _ 5
+—+ =0,
(3 2\/_1/ 4 ley
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extracting the root, :1/"_ - 2;” ==+ 5;/‘?/
y

x 3~/y ~/__
4-~/y 2 6

2
S X = or —v.
6y 37

‘Whence 36y* — 15y = 114 or 2229

25 25 2559 25

15y + 25— 114 4+ 25 2599 25
%6y’ KART T16" % 16
1849 41569
= or ,

16 25 x 16
NPT S B V41569
4 4

— y

and 6y = 12 or — 22 o 2% V41560
2 20

g or 19, 25 VAIEED
I= 2" 120

andx_. 12 or—-—!—go Bx ~/4‘l569
2 20

4 45 45 2559  45)
Or, 24t — 15 _114+\) + 49
hg¥ T YT ;l 4 "5 T
3849 91569
= or y
16 25 x 16
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N T VS , YIT569
X 4 20
2 _45+3840 225+ 31569
and —y = or s
3 4 20
| . o 185+ 3V3880 675+ 3vOI569
Y= 8 m) ’
and o — 0= 8V3849 205 + vOI569
4 20

34, Multiplying the first equation by V¢’ + =,
Y4z, 9y _ ¥

4o ~/4‘5 4’
completing the square, —‘Z: 1=y¢',

x Vzx

At 1==y,

~/w+ =y
whencel:iy—i_zy.—i———‘\/w_;l,

x vz
Vg VE
S ATV -y

Multiplying the numerator and denominator of the fraction in
the second equation by vz + vz —y — 1, -

y+1
whence Vz + ¥z — gy — 1 ==+ (y + 1),

. Jx_—y——T:i(y+])—~/.;,
ande—y—1=(@y+ 1)) F2vVz.(y+ 1) +
LxeVr=@g+ ) +1l=y+2

vz

and2(.+.~/;:-l)=y=+—~/_—l,
+Vz —
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. .‘U$2~/5+l=—2.—w,

andx¢2~/§:——~g -1;

In the former case, z — éx/m + = 25 _9_

16~ 16

md¢5—§:i§,
4 4

g \/5:20]‘1;
2
'.w=4-or—l-;

4
andy—=2o0r—6; or—1or—3.
In the latter case, x + —2—\/5 = -1,

and x + — \/ +2—_1,
16 16
- .38 N7
'.~/a:+—-=+——,
4 4
and vz = =3EY-T

4

_1x3v=T7
=—3 3

andy=_7:t~/_7or_l'—':~/—7.
2 2

35. From the first equation,
@+y+vVa'—9) _

x+Y)
22y + 2¢° 83/ - 2

.'.x+y+~/w’—?=i (> + ),

WV I 0o

119
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and Vm’—?:-lé.(w+y)or—g.(x+y),
' =1y + é~/
SwVE—y= Vo tyor—o z + 9,

andw—y:i.(w+y)or%.(x+y),

whence 4 — 4y = x + y or = 25z + 25y,
and 3z = 5y or 21z = — 29y,

From the second equation,
@+y)—2.(x"+y)+2=506+2"—z+y,
B ty—x=2vV506+2 +y— =

’

whence(a:’+y—m)’-—(w’+y-—w)+l:506+l=mﬁ
: 4 4 4
1 45
St Y- —-=+ —
K 2 2’
and ' + y — z = 23 or — 22;
in the former case, »* + gw—wz%,

orx'—gx+iz23+—l-=——-,
5 5

25

andy =3 or — —;

88 |8

inthelattercase,x’—z—w-f-L:—22+l=_.li_09,
5 25 25 25
14+v-1209
e=
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3 + 8V —1209 1209 :
25

and y =

The cases in which y = — _22_19? are solved in a similar manner.

86. From the first equation, by completing the square,

yﬁ 1 yi 1 1 81
+-=. + —= 5+_'=_9
A2 2 47 16 16~ 16
$#o1_,9
wi+4¢——44,
1
and%:@or—g,
z=160r9—2—5.
x 16
From the second equation,
£_ o 1 1,1 _ 25
y 6vy 144 6 144 144
ﬁ—l:—_i—_f_,
vy 12 12
1 1
d .‘L'—__ _ T
an W 201' 3
* \/37:23701'—3.17.
Hence vy =2
and y = 64, . =4,
Also~/y7=—-3—y,
16
256 and x = 1—6-
y= o’ =39
32
Also Vy =2,
Y= 625

625" 625
wy=—|,and 2 = —.
32 64

R
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Also \/y——%'

a’ 625
Sy=—7i,and e = —.
48 144

37. From the first equation, x + y = 61 + Vzy;
and from the second, xt 4t . (xd + y3) = 78,
“Vzy . (x+y + 2 xy) = 6804,
in which let the value of x + y be substituted, from the first
equation,

o Vazy .61 + 3~/x'“y) = 6804;

hence xy + ,me _ 68304«
—_— 2
andmy+_,¢my+6_ ___3721+6804~=76729,
3 36 3 36
‘/:’ﬂ!/+6—l-= i@,
and\/a,-_y:?;ﬁor—]—g—g;
Hence x + y = 97,
338

by subtraction, x — 2V zy + y = 25 or — %7,

andvs — vy = =+ 5or £« -—T‘“

.
3

alsovVx + vy =13 or 6V —3,

-. by addition, 2~z = 18 ar 8, or 6v —3 + / =37
l .
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. ¥Yz=9o0r4,or3v—3 3+ —47,
2 3

andm__Sl or 16, or—%+3~/4|7

,.'

and also y = 16 or 81, or —-—1—51-4-3'\/4-7

38. Multiplying the first equation by 2, and transposing,
2 +2x — 11 + 2/(84’ +2x—ll)_14—11 +4y=4y + 3,
completing the square,

By + 2z —11) + 2/ (34° +2x—ll) +1l=g +4y+4

extracting the root, (35’ + 22— 11) + 1 =y + 2,
whence 3y* + 2z — 11 =(y + 1)’ =¢" + 2y + 1,
and 2y* — 2y = 12 — 2z,
ory’ —y=6-—um,
Y —y+1=T7T—ux,
which being substituted in the second equation,
V@t + 1) = M:
. T—y
x +y
e—y
whence zy +x—y' —y=x+ ¥,
ney=y +2,
orx=y + 2,
whence ' —y = 6—x_6—y —2=4—y,
Yy =4,
and y==%x2;
crx=y+2=4%

ory +1=-

39. From the first equation,
z =2y +y'=1+2zy + 2y,
. extracting the root, 2’ — 7' =1+axy,
andz’ —zy+y =24+ 1.
R 2
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Substituting this in the second equation,
L+y=0@"—-—zy+y).z+1),
. dividing by (! — 2y + *),
c+y=x+1,
and .., y =1;
whence 2* — 1 =1 + a,
and a* — x = 2

X — x4

o ¢

4

andw—-l-z:_l-_ y

Q| o

ot

‘“rx=2o0r —

40. From the first equation,
'y +my’+—4'y-’=wy’ + 4aby + 4,

.". extracting the root, y9 . (.rc + g) = a#y + 2,

and vyt — dy + %y’l =2,

or 2xyd —Qx"y + ygz 4,
but from the second, o — gt 4+ oAy =3,

.*. by subtraction, yg - 3:1,39' + 3.1:_1/9 —-d=1,
and extracting the cube root, y — = 1,
or o = ¥ —1.
Let this value be substituted in the second cquation,
andgy! — 2y + 244 —1=3,
oryg +2y§ =2y + 4,
_1/9 = 2,
and y = 4.
whencex‘lzy‘—-l:l,
and . x=1.
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41. From the second equation, 7 — 10 \/w‘y = axy — 16y,
ooy —10Vay +25=16y + 32 =16. (y + 2),
extracting the root, Vzy + 5 = 4/ y+2
Substituting this value of ¥ zy in the first equation,

— 9 — _ 9

5 Vg T R= 2% -9y +6Vay = g9
y+R=_ —o=%y +6Vay=—r—o—9y+
24Vy + 2 — 30,

.-.9y+35-26~/y_+2-_-%”'_x,

169 9::," 16
9. 2)—26Vy + 2 +— - 20
or9.(y +2) — + 5 z+
extractingtheroot,3~/y+2—§=3§w_§,

and 3~’y+2=%”+3,

=
g
A
53
‘Q
..>
’\
+
O’t
i
I
|
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" 42. From the second equation, .
' — 4y’c + 4o’ = 4a® — 4,
Y —2=2Va 