Problem Based on Different Form of Equations (Reducible to Quadratic Equations)

VERY SHORT ANSWER TYPE QUESTIONS :
VSA.1 Solve the equation : (x> - 5x + 7)? - (x - 2) (x-3) =1
Sol. We have,
(x2-5x+7)2-(x-2)(x-3)=1
(x2=-5x+7)2-(x-5%+6)=1
Put, xX-5+6=y . (1)

O (y+1)2-y=1
O y2+ 2y +1 -y =1
O y:+y =0
O y(l+y)=20
O y =0,y =-1.
Put in (1)
O y =0 y = -1
x2-5x+6=0 x2 -5x +6 =-1
a x-2)(x-3)=0 a x> -5x+4+7=0
. <=2 3 . _ 5%425-28 _ 5:43i
2 2
VSA.2 Solve the equation : V3x+1 - Jx-1 = 2
Sol. We have,
V3x+1 - JYx-1 =2 [squaring both sides]

0 3x + 1+ x-1-23Bx-1)(x-1) =4
4x - 4 = 243x* -2x -1

a

0 2(x = 1) = 3x? -2x-1 [Again squaring]
O 23(x = 1) =3x2 - 2x - 1

O 4(x — 1)2 = 3x2 - 2x - 1

O x2-6x+5=0

O x-1)(x-2)=0

O x =1o0rx=>5.

VSA.3 Solve the equation : +Jx+1 + Jx-1 =0
Sol. Vx+1 + yx-1 =0

Yx+1 = -Jx -1 [Squaring]
X+ 1
1z2-1
No solution.

x -1

I I A |
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Problem Based on Different Form of Equations (Reducible to Quadratic Equations)

1
VSA.4 Solve the equation : 5+ 3x = 25

Sol. The given equation is
><2 +3x —

> 25

5><2 + 3X — 5—2

x2 + 3x = -2

x>+ 3x+2=0

x+1)(x+2)=0

X =-1, -2.

Hence, the roots of the given equation are -1, -2.

O 0o oo d

VSA.5 Solve the equation : +13-3x = x - 3.
Sol. We have,

V13-3x = x - 3
O 13 - 3x = (x - 3)? [On squaring both sides]
0 x> =-3x-4=0
O x-4)(x+1)=0
O x=-1,4
We observe that x = 4 satisfies the given equation but x = -1 does not satisfy it. So, x = 4 is

the solution of the given equation.

VSA.6 Solve the equations :

(@) x¥3 + x¥3 -2 =0 (b) (x2 - 3x)2 +3(x*-3x)+2=0
Sol.
(a) We have,

X3 4+ x3-2=0 ... (1)

O XWI? 4 X3 -2 =0

Let y = x/3

0o (1) y»+y-2=0

-1+4J1+8 -1+3
= = =1, -2
2 2

Either y =1 or y=-2

0 X3 =1 0 X3 = =2

0 x=(1)p=1 0 x = (-2) = -8

0 The roots are 1, -8.
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Problem Based on Different Form of Equations (Reducible to Quadratic Equations)

(b) We have,
(x2=-3x+3x*-3x)+2=0 ... (1)
Let y = x2 - 3x
O (1) y?+3y+2=0

-3+49-8 _ -3%1 -1 -
= S = 5 = -1,

Either y = -1 or y=-2
O x2 - 3x = -1 O x2 - 3x = -2
O x2-3x+1=0 O x2-3x+2=0
. (o 3t¥9-4 _3:5 G xo 3EV9-8 _ 3r1

2 2 2 2

3+.5

O The roots are

VSA.7 Solve the equations : 5% - 5x+3 4+ 125 = 5%,
Sol. We have,
52 — 5x+3 4 125 = 5x

0 (5%)2 - 5.5 + 125- 5= 0
0 (592 - 5(53 + 1) + 125=0
0 (5%)2 - 126 .5 + 125 =0
Let y = 5%

O (1) y>-126y + 125 =0

126 + /(-126)? - 4(1)(125)

O y = 2 = 1,125
Either y =1 or y =125
O 5x =1 O 5« = 125
O 5x = 50 O 5x = 53
a x =0 O x = 3.

0 The roots are 0, 3.

VSA.8 Evaluate : \/6+«/6+ [6+..... 0 -

SOI. Let X = ,\/6+,"6+ l6+ ..... 00 -
Then, X= J6+x 0 eeeeeens (D)
Squaring both sides of (1), we get
X2 =6+ X
O x2-x-6=0
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Problem Based on Different Form of Equations (Reducible to Quadratic Equations)

0 X2 -3x+2x-6=0

O X(x =3)+2(x-3)=0
0 x-3)(x+2)=0
Either X-3=0 or x+2=0
O X =3 or x = -2.

Since, x cannot be negative. Therefore, the value of the given expression is 3.

VSA.9 Solve the equation : (x2 - 3x)? - 5(x> - 3x) + 6 = 0.
Sol. We have,
(x2-3x)2-5x*-3x)+6 =0 ... (1)
Putting (x> - 3x) = y in (1), we get y2 - 5y + 6 = 0, which is a quadratic equation in y and
can be rewritten as
y2 -3y -2y + 6 =0

0 yly = 3) - 2(y -3) =0
O (y-3)(-2)=0
Either y-3=0o0ry-2=20
O y =3o0ry = 2.
Now, if y = 3, then x2 - 3x = 3 [+ x2 - 3x =vy]
O x2-3x-3=0
. (o Vo412 3x421

2 2
If y = 2 then x2 - 3x = 2
O x2-3x-2=0
y < = —(-3)£vJ9+8

2
. = 3417

2

Hence, the solutions of the given equation are x = 3417 and 3321

VSA.10 Solve : 4x - 3.2x+2 4+ 32 =0
Sol. We have,
4< — 3.2x+2 4+ 32 =0

0 (22 = 3.2x.22+32 =0
0 (292 = 12(2) + 32 =0 ... (1)
Putting 2 = y in (1), we get
y? -12y + 32 =0
O y2 -4y -8y + 32 =0
O yly -4) -8y -4) =0
O (y-4)(y-8 =20
Either y-4=0 or y-8=0
0 y =4 or y =28
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Problem Based on Different Form of Equations (Reducible to Quadratic Equations)

Now, if y = 4, then

2x =4
O 2x = 22
O X =2 [ 2x =vy]
If y = 8, then
2x = 8
O 2x = 23
O X =3

Hence, the required roots of given equation are 2, 3.

VSA.11 Solve the biquadratic i.e. the fourth degree equation x* - 8x> - 9 = 0.
Sol. Putting X2 = y, the given equation reduces to
y2-8y -9=20

- y2-9 +y-9=20
- (y-9k+1)=0
- y =9 or y=-1
Now, y =9

O x2 =9

O X = %3

And, y = -1

O x? = -1

0 X = -1 = =i,

Hence, the roots of the given equation are -3, 3, i and -i.

VSA.12 Solve the equation : x> + y? = 185.
Sol. We have,

x2+y2=185 ... (1)
and XxX+y=19 .. (2)
(2) implies

y = 19 - x.

Putting this value of y in (1), we get
x2 + (19 - x)? = 185

i.e., x? 4+ 316 + x> - 38x = 185

O 2x2 - 38x + 176 = 0

O x2 - 19x + 88 =0

O (x-8)(x-11) =0

O x =8, 11

Either X =8 or y =11.

a y = 19 - x a y = 19 - x
=19 -8 =11 =19 - 11 =8

O The solution is x

8, v =11; x

11, y = 8.

ABLES, 608-A, TALWANDI KOTA (RAJ.) Ph. 0744 - 2405510 QUADRATIC EQUATIONS PAGE # 14

zzzzzzzz



Problem Based on Different Form of Equations (Reducible to Quadratic Equations)

SHORT ANSWER TYPE QUESTIONS :
> 1 1
SA.1 Solve : 2|x*+—=| - 9|x+=| + 14 =0
x? X

Sol. We have,

2(x2+—2) - 9(x +—) +14=0 ... (1)
X . 2 1 1 2
Squaring x°+-=5+2(x)= =y
1 < "
Putting x + X =y O X2+i+2:Y2
2
X
1 .
0 X2+F=y2—2|n(1),weget
2(y> - 2) - 9(y) + 14 =0
O 2y -4 -9y + 14 =0
0 2y? -9y + 10 =0
0 2y> - 5y -4y + 10 = 0
0 y(2y - 5) - 2(2y - 5) =0
2y -5 (y-2)=0
Either 2y -5=00ry-2=0
O y = gory=2
5 1 5 = 1}
. _ 5 1_5 . =X+ —
Now, if y 2,thenx+ » > { Y X
2
X +1 5
0 X Y
0 2(x?> + 1) = 5x
O 2x2 -5x +2 =0
- (o 5%V25-16 _ 5&J9 _ 5%¢3 _, 1
4 4 4 2
) 1
Now,lfy=2,thenx+;=2
2
. X< +1 -5
X
O Xx>-2x+1=0
O (x-12=0
O x =1
Hence, the solutions of the given equation are x = 1, x = 2, X = %
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Problem Based on Different Form of Equations (Reducible to Quadratic Equations)

SA.2 Solve the following equation : \/x2 +4x -21 + \/x2 -X-6 = \/6x2 -5x -39
Sol. We have,

Vx2 +4x-21 + Yx2-x-6 = V6x2 -5x -39

O Jx+7) (x=-3) + J(x-3) (x+2) = J(x-3) (6x +13)

0 Ix-3 {Ux+7 + Jx+2 - Jex+13}+ = 0

O Vx-3 =0 or Jx+7 + Jx+2 - Jex+13 =0

a x =3 or Jx+7 * Yx+2 = J6x+13

Now, Ix+7 * JIx+2 = Jex +13

O (Jx+7 + yx+2)> =6x + 13 [Squaring both sides]

O X+ 7+X+2+2[x+7)(x+2) = 6x + 13
0 2X + 9 + 2 /(x+7) (x+2) = 6x + 13

0 2 (x+7)(x+2) = 4x + 4
0 (x+7) (x+2) = 2(x + 1)
O (x+7)(x+2)=4(x + 1)? [Squaring both sides]
O X2 4+ 9x + 14 = 4(x> + 2x + 1)
O 3x2-x-10=0
O (x-2)(3x+5) =0
O =2 = —-—,

X or X 3

5 . . .

But, x = 3 does not satisfy the given equation.

Hence, the roots of the given equation are 2 and 3.

1) 1
SA.3 Solve : (X+XJ - —(X‘] =4; x # 0.

Sol. We have,

. 1
Putting x - v Y,

1) 1Y
so that (X+Xj = (X—;j + 4 =vy2+ 4in (1), we get

(v +4) - 2(y) = 4
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Problem Based on Different Form of Equations (Reducible to Quadratic Equations)

O 2y2 -3y =0
O y(2y - 3) =0
. . 3
Either y =0 or 2y -3 =0 |.e.y=§
Now, if y = 0, then
1 1
- = = X - =
X < 0 { > Y}
O x2-1=0
O x2 =1
O X = 1.
3
If y = 5 then
L 1_3
x 2
2 _
0 x*-1 _ 3
X 2
O 2x? - 2 = 3x
O 2x2 -3x-2=0
O 2x2 -4x +x-2=0
O 2x(x = 2) + 1(x - 2) =0
O x-2)(2x+1) =0
1
O X =2 or X = -
Hence, the roots (solutions) of the given equation are
1
= j: = -,
X 1, x 2, X >

SA.4 Solve the equation : V5x2 -6x+8 — V5x2 -6x-7 = 1.
Sol. Let 5x2 - 6x = y. Then,

V5x? -6x+8 - V5x2-6x-7 = 1.
O Jy+8 - Jy-7 =1
0 (Jy+8 - Jy-7)2 =1
0 y+8+y—7—2\/m=1
0 2y + 1 =2)y2+y-56 + 1

0 y = Jy?+y-56
O y2 =vy2+ vy -56
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Problem Based on Different Form of Equations (Reducible to Quadratic Equations)

a y = 56
O 5x? - 6x = 56 [y = 5x2 - 6x]
O 52 - 6x - 56 =0
O (5x + 14) (x -4) =0
14
O =4, -—.
X =

Clearly, both the values satisfy the given equation.

14
Hence, the roots of the given equation are 4 and 5

ax
X+a

2
SA.5 Solve the equation x* + ( J = 3a% x # -a.

Sol. We have,

2
ax
0 (x— j +2.x. 22X 2 3@ (Using A2 + B2 = (A - B)? + 2AB)
X +a X +a
2 2 2 2
O X+a +2aXJra = 3a
2
X
Let =
Y X +a

O (1) y>*+2ay -3a2=0

-2a+V4a? +12a? -2at4a

O y = > = 5 = a, —-3a.
Either y = a or vy = -3a
2 2
O X = a O X = _3a
X+a X+a
or X2 -—ax -a =290 or x>+ 3ax + 3a2=0
O (- atva’+4a® _ az\5a or  x = ~3a*vV9a’ -12a® _ -3a * V3ai
2a 2 2 2
a a .
= 5(1 + ,5) = 5(—3 + /3i)

0 The roots are %(1 + |5), g(—3 + J3i).
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Problem Based on Different Form of Equations (Reducible to Quadratic Equations)

SA.6 Solve the equation : 8\/ X_ \/X+3 = 2
X+3 X

Sol. We have,

8\/ X \/x+3 _ 5
X+3 X
X

Let =
€ Y X+3
o (1) 8 1. 2

Y y -
O 8y2 - 1 =2y
0 82 -2y -1=0
. _ 2++4+32 _ 26 _ 1 1

Y5716 T 16 T 2 4
. 1 1
Either y = > or y = 2

X 1 X 1
. x+3 2 . x+3 4
1

O . = This is impossible, because L.H.S. is non-negative.

X +3 4
O 4x = X + 3

3

O = - =1

X< 3

O The root is 1.

SA.7 Solve the equation : (15 + 4y14)° -2 + (15 - 414)¢ -2 = 30.
Sol. We have,

(15 + 4y14)° -2 + (15 - 4,14)%-2> = 30  ...... (1)
Now (15 + 414) + (15 - 4\14) = 225 - 224 = 1

1
. 15 - 414 = 1o

2—2>< 1

O (1) (15 + 4v14)~ + 15+ adia) o - 30 ... (2)
Let y = (15 + 4y14)¢ -
0 (2) y+ 1_5

y+ =
0 y2 + 1 = 30y
0 y?-30y+1=0
. y = 30¢Jgoo—4 _ 3012\/896 _ 15 + 412
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Problem Based on Different Form of Equations (Reducible to Quadratic Equations)

Either y =15 % 414 or y =15 - 414

0 (15 + 4V14)< -2 = 15 + 4414 0 (15 + 4147 - =
O x2=-2x =1 0 (15 + 414 )% -2« =
O x2-2x-1=20 O x2 - 2x = -1

O x = 2EfN4+d “24+4=1:|:\E O x2-2x+1=0

O The roots are 1 = 2, 1, 1.

X+1

SA.8

Sol. We have,

2x +3 X+1
x+1) T 6l2x+3) = 7

Putting % = vy in (1), we get
6

y+y—7 0
O y2+6 -7y =0
O y: -7y + 6 =0
O y: -6y -y +6 =0
O yly -6) - 1(y -6) =0
O (y-6)(y-1) =0
Either y-6=20 or y -
0 y =6 or y =
Now, if y = 6, then

2X +3

x+1=6
O 2X + 3 =6Xx + 6
O 4x = -3
0 x = -2

4

Now, if y = 1, then

2X +3

x+1=1
O 2Xx + 3 =x+1
O X = -2

Hence, the required roots of given

O (x = 1)2 =0 orx

2X +3
Solve : X+1 +62x+3 -7 = 0.

=0

3
equation are -2. 4

15 - 4414
(15 + 4414)1

1, 1.

[Multiplying by y]

L 2X+3
Tx+1 Y

=
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Problem Based on Different Form of Equations (Reducible to Quadratic Equations)

X2

. . 2 = z -1.
SA.9 Solve : x2 + (x+1)2 3, X 1
Sol. We have,
2 X2 3
F x ey
2
o 2 4 X =3
X X+1
x V X
- - = i 2 2 — _ 2
(X X+1) +2-X-(X+1) 3 [using a2 + b? = (a - b)? + 2ab]
x2+x—x2 x2
- X +1 +21%+1)=3
2\ 2
- [x+1j+2x+1_3=0
2
“ 2 4+ 2y -3 =0, wherey = )
Y Y Y X+1
= (y+3)(y-1)=0
= y =1 or y = -3.
Now, y =1
0 X _
X+1
o x*-x-1=0
. (o 1xi+d 125
2 2
And, y = -3
2
X
0 = -3
X+1
= x>+ 3x+3=0
. (o T3t¥9-12 _ -3xi3
2 2
Hence, the roots of the given equation 1+2‘/§, 1_2‘@, -3 “;'\E and -3 —ZI\/E
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SA.10 Solve : 2>x*+8 +1 = 32.2%.
Sol. The given equation is
2x+8 41 = 32.2%

O 2%, 28 - 3222 +1 =0
O 256.2% - 32.2+1 =0 [~ 28 = 256]
O 256(2¥)2 - 32.2 +1 = 0.

Substituting 2* = t, we get
256t2 - 32t + 1 = 0,

~(-32) £4/(-32)2 - 42561
2256

3250 1 1

512 ~ 16’ 16°

1 1
But, t = 2%, therefore, 2* = 16’ 16°
1 1 B .
0 2X=27,27=24,24
O X =-4, -4

O The roots of the given equation are -4, -4.

SA.11 Solve the equation : (x? + X - 6) (X2 - 3x - 4) = 24.
Sol. The given equation is
(x> +x-6) (x*-3x-4) =24

O X+3)x-2)(x-4) (x+1) =24
O (x+3) (x-DD]Ix-2)y x+1)]-24=0 [~3+(-4)=-1&((2)+1=-1]
O [X2 = x - 12] [x* - x -2] -24 =0
O (t-12) (t - 2) - 24 = 0, wheret = x2 - x
O 2 - 12t -2t +24-24 =0
O t2-14t =0
O tt-14) =0
d t=0 or t-14 =0
O t =0, 14.
But t = x> - x, therefore,
Either x2-x=0 or x2-x=14
O x(x -1) =0 O x2-x-14 =0
0 x=0 or x-1=0 O x _(_1)1‘/(_1)2_4'1'(_14)
21
0 x=0,x=1 0 X = 1+57
2
o 1,0, 157 are the roots of the given equation.

ABLES, 608-A, TALWANDI KOTA (RAJ.) Ph. 0744 - 2405510 QUADRATIC EQUATIONS PAGE # 22

zzzzzzzz



Problem Based on Different Form of Equations (Reducible to Quadratic Equations)

1 1 1

SA.12 Solve the equation : + = —,
a Ji-x+1 Ji+x -1 X

Sol. We have,
1 1 _ 1

+ =
Ji-x+1  Jl+x-1 X
Rationalising each term on the L.H.S., we get

1 m—1]+[ 1 >(\/m+1]_1

X —_
Ji-x+1 J1-x-1 Ji+x -1 Jl+x+1 X

Ji-x-1 Ji+x +1 1

0 + = -
1-x-1 1+x-1 X

0 Vi-x-1 | Vitx+1 _ 1
-X X X

Multiplying by x, we get
1-Vv1I-x)+ (V1+x +1) =1
O vi+x - J1-x =-1 . (1)

Squaring, we get

(1 +x) 4+ (1 -x)-2V1+xVy1-x =1 or 2v1-x%? =1

Squaring again, we get

Il
H
\

41 - x?) =1 or x2=3

7 i.e., X

It may be checked that x = —\/g satisfies (1) and x = \/g does not satisfy it.

O The only root is —\/g.

SA.13 Solve : (x + 1) x +2) (x+3) (x+4)+1=0
Sol. We have,
X+1)x+2)x+3)x+4)+1=0
This can be written as
(x+1) (x+4)][x+2)(x+3)]+1=0 [+-1+4 =2+ 3 =05]
O xX2+5%+4)(xX*+5x+6)+1=0 ... (1)
Putting x> + 5x = y in (1), we get
(y+4)(y+6)+1=0

0 y2+ 10y + 24 +1 =0
O y2 + 10y + 25 =0

O (y+522=0

O y = =5, -5
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Problem Based on Different Form of Equations (Reducible to Quadratic Equations)

Now, if y = =5, then

x2 + 5x = -5 [ X2 + 5x = vy]
O x2+5x+5=0
0 _ ~5%++25-20
2
. (o 5\
2
-5+ 5

Hence, the roots of the given equation are (repeated).

2

SA.14 Solve the equation : Wx%2-ax+b + Vx2—ax+c = Vb + +c
Sol. We have,

U2 —ax+b + V2 -ax+c=+b + ¢ .l (1)
Let A = yx?-ax+b and B = {xZ-ax+c
O (1) A+B=+b+ V& L (2)
Now A2+ B2=(x*-ax +b)-(x*-ax+c)=b-c
O A2+B=b-¢c (3)
Dividing (3) by (2), we get

A*+B*>  b-c

A+B ~ b +4c
0 A-B=+b-+c (4)
(2) + (4)
O 2A = 2\b e, A= b
0 Vx2-ax+b = +b or X2 -ax +b=0>
O x(x —a) =0
O Xx =0, a
O The roots are 0, a.

SA.15 Solve the equation : Narxrvatx _ 2
’ q " Va+x-VJa-x  x°

Sol. We have,

va+ X ++4a-—-X _ E
Ja+tx-Ja-x = x

Applying componendo and dividendo, we get

(Jatx+Ja-x)+(Ja+tx-Ja-x)  a+x
(Wa+x +Ja-x)-(Wa+x-Ja-x)  a-x
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2Va+x _atx

2Ja-x a—-x

O vatx(a - x) = Ja-x(a + x).

O Ja+xvJa-x [Va-x - Ya+x] =0
Either va+x =0 L (1)
or Ja-x =0 Ll (2)
or Ja-x - Ja+x =0 ... (3)
(1) o a+x=20 i.,e., X = -a
(2) O a-x=20 i,e, x = a

(3) O Ja-X = Ja+x 0 a-x=a+x 0 2x =0 i,e, x=0

x = 0 does not satisfy the given equation, 0O The roots are *a.

SA.16 Solve : (1 + x)¥3 + (1 - x)¥3 = 3(1 - x?)¥3,
Sol. We have,
(1 + x4+ (1 - x)¥ =31 -x)¥ ... (1)
Cubing both sides of (1), we get
[(1 + x)? + (1 - x)?PP = [3(1 - x*)"°P
0 (1 +x)24+ (1 -x24+301 +x) -x)[(1 + x4+ (1 - x)¥] =27(1 - x?)
[+ (@ + b)® = a® + b® + 3ab(a + b)]
(1 + x4+ 2x) + (1 +x2-2x) + 3(1L - x)#.,3(1 - x3)¥3 =27 - 27x? [using (1)]
2x2 4+ 2 + 9(1 - x?) = 27 - 27%x?
29x2 - 25 + 9(1 - x?) =0
29x2 - 254+ 9 -9x2 =0
20x2 = 16

D XZ_E_i
- 20 5°

2
O X = x—

V5

Ooo0o0good

2 2
Hence, the required roots are E and _E'

SA.17 Solve the system of equations : (x + y)? - 2(x + y) = 15, xy = 6.
Sol. We have,
xX+y2-2x+y)=15 ... (1)
and, xy=6 L. (2)
Putting x + v = u in (1) it reduces to
uz - 2u-15=20

O (u=-5WW+3)=0
0 u=>5oru=-3
g Xx+y=50rx+y=-3
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Now, X+ y=5and xy =6

O x(5-x) =6 [-x+y=50vy=5-x]
O x2-5x+6=0

O x-2)(x-3)=0

O X =20rx=3

Putting x = 2 and x = 3 respectively in x + y =5, we get y = 3 and y = 2 respectively. Thus
X =2,y =3and x = 3, y = 2 are two solutions of the given system of equations.
Again, x4+ vy = -3 and xy = 6

O X(-3-X%x) =6

O x>+ 3x+6=0

. (o “3tJ9-24 _ -3xii5
2 2

Now, x=_3iz—i‘/ﬁandx+y=—3

-3FiW15

O y =
2

Thus, x = —3*WiS _ -3-iI1S
2 2

and, X = _3_2—|\/Ely= _3+2—|\/E

are two more solutions of the given system of equations.
Hence, the required roots are :

K= 2, y=3x<=3y=2 xo 35 3-Wi5
2 2

_ -3-i15 . -3+i15

X—T,Y——Z )

X
SA.18 Solve the simultaneous equations : \/; + \/Z = g; x + vy = 10.

Sol. We have,

X y 5

— 4+ === . 1

b= g
and Xx+y=10 .. (2)
Now, \/;+\/?=5

Yy X 2

X+Yy

5
- Ky T2
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10 5 .
U Ky T2 [using (2)]
0 xy =4
O Xy = 16

Thus, the given system of simultaneous equations reduces to
X +y =10 and xy = 16
y = 10 - x and xy = 16
x(10 - x) = 16
x? - 10x + 16
x=-2)(x-8)=0
X =2o0rx =28
Now Xx =2and x +y = 10 O y = 8.
X 8and x + y = 10 O y = 2.
Hence, the required roots are x = 2, y = 8 and x = 8, y = 2.

[ B

SA.19 Solve the system of equations : x* + y* = 82; x -y = 2.
Sol. The given system of equation is

x*+y*=82 . (1)
X-y=2 .. (2)
let x = u+ vandy = u - v. Then,
X -y =2
O 2v = 2
O v = 1.
Now, x* + y* = 82

(u+v)*+ (u-wv) 82

(u+ 1)*+ (u-1) =82

(u* + 4u3 + 6U>2 +4u + 1)+ (U* —4u3+ 6U2-4u+ 1) =82
2(u* + 6u? + 1) = 82

u* + 6u?2 + 1 = 41

u* + 6u2 -40 =0

(U2 + 10) (2 -4) =0

uz = 4 or u? = -10.

u= %2 or u? = £i,10
Thus, we have

+2, +i,10 and v = 1.

O Oooooogod

O X =U+V
0 x =3, -1, 1+ iV10, 1 - W10
and =u-vV

0 y=1,-3 -1+ iJ10, -1 - iV10
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SA.20 Solve the equation : x* + y* = 257; x + y =5

Sol.

We have,

x* + vyt =257 .. (1)
and xX+y=5 .. (2)
Let X =U+V
and Yy =u-vV
Then, X+y=u+v+u-yV
O X+y=2u .. (3)
From (2) and (3), we get

2u =5
0 U=E

Substituting x = u + vandy = u - v in (1), we get

(u+ v)*+ (u-v)=257
O (u* + 4udv + 6uxv? + 4uvd + v*) + (u* - 4udv + 6ulv? - 4uvd + v*) = 257
O 2(u* + 6u?v? 4+ v4) = 257

oY) el o 03

U 16v* + 600v2 - 1431 =0
u 16v* - 36v2 + 636v2 - 1431 =0
O 4v?(4v2 - 9) + 159(4v? - 9) =0
O (4v> - 9) (4v2 + 159) = 0

3 1 ,
u v > or v 5 159i
Now,

3 5 3 5 3
When V_E’ x-u+v-E+§—4andu—V—E—E—1

3 5 3 5 3
When V=5 x-u+v-E—§—1andu—v—§+E—4
When v = %4159i, X=Uu+vV-= ;+ %\/159i= >+v159,

andy =u-v = §_l\/@i_ 5 - V159
2 2 2

Similarly,
when v = —l\/159i,x= u+vs= —5_“159i,y= u-v= 2+Vi59,

2 2 >
Hence, x = 4, 1, 5¢v2159| and y = 1, 4, 5$v2159|_
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SA.21 Solve the following equation : (x + 2) (x + 3) (x + 8) (X + 12) = 4x?
Sol. We have,
3 x8=2x12
So, we write the given equation in the following form :
{(x +2) (x+ 12)} {(x + 3) (x + 8)} = 4x?
O (X2 + 14x + 24) (x> + 11x + 24) = 4x?
Dividing throughout by x?, we get

(x+14+2—4j (x+11+2—4) =4
X X

g (y+14)(y+11)=4,wherex+%=y
0 y> + 25y + 154 = 4
O y?2 + 25y + 150 = 0
O (y +15) (y +10) =0
O y = -15, -10
If y = =15, then
X+E=—15
X
0 x2 4+ 15x + 24 =0
. (= 15429
2
If y = =10, then
X+E=—10
X
x2 + 10x + 24 =0

x+4)(x+6)=0
X = -4, -6.

-15+29

Hence the roots of the given equation are -4, -6, 5

X-2 Xx+2  2(x+3)
X +2 x-2  x-3

SA.22 Solve the equation :

Sol. We have,

X-2 X+2  2(x+3)
X +2 x-2  x-3

(x+2)-4 (x-2)+4 2(x +3)+12
U + =
X+2 X -2 X -3
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0 IR S TV SR S
X +2 X-2 Xx-3
0 4 4 12
X +2 X-2 Xx-3
1 1 3
H X—-2 X+2 x-3
O 4 3
x> -4 = x-3
O 4x - 12 = 3x? - 12
a 3x2 -4x =0
O x(3x -4) =0
4
0 =0, =
X 0 3

Hence, the roots of the given equation are 0,

X+ 21 + 7
= =2—=; X = 7.
y y

. Yy
SA.23 Solve : ” 1

Sol. The given equations are :

X 25

Yy txT .
i.e. 12x?2 - 25xy + 12y2 =0 ... (1)
and XxX+y=7 L. (2)
From(2),y =7 -x .. (3)

Putting the value of y from (3) in (1), we get :
12x2 - 25x (7 - x) + 12(7 - x)* =0

O 12x? - 175x + 25x? + 588 - 168x + 12x2 =0
O 49x* - 343x + 588 = 0

O x2-7x +12 =0

O x2-3x-4x + 12 =0

O x(x = 3)-4(x-3)=0

O x-3)(x-4)=0

Either x-3=0 or x-4=0

i.e. X =3 or X = 4.

(a) When x = 3, then from (3), vy 7 -3
(b) When x = 4, then from (3), y =7 - 4 = 3.
Hence the solutions are x = 3, y =4 and x = 4, y = 3.
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LONG ANSWER TYPE QUESTIONS :
LA.1 Solve the equation : 12x* - 56x® + 89x? - 56x + 12 = 0.
Sol. The given equation is
12x* - 56x3 + 89x? - 56x + 12 =0 ... (1)
In the equation the coefficients of the terms equidistant from the two ends are equal.
So, first divide both sides by x? and then regroup the terms containing same coefficient.
Dividing both sides of (1) by x?, we get

12
12x2—56x+89—§+7=0
X X
O 12(x2+i2) - 56(x+1) +89=0
X X
1) 1
O 12(|x+=| -2| - 56|X+=| + 89 =0
X X
1) 1
O 12(X+—| - 56/ X+—| +65=0
X X
1
O 12y? - 56y + 65 = 0, wherey = x + X
O 12y? - 26y - 30y + 65 =0
O (6y - 13) (2y - 5) =0
13
0 y—gory E
Ify = , then
x+ =13
X 6
O 6x2 - 13x + 6 =0
O Bx-2)(2x-3)=0
0 x= 2,3
32
If y = —, then
x+ 122
X 2
O 2x2 -5x +2 =0
O x-2)(2x-1) =0
1
0 X—2, E
. . 1 2 3
Hence, the roots of the given equation are 2, 51 37 3
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LA.2 Solve : (x + 1) (2x + 3) (2x + 5) (x + 3) = 945.
Sol. We have,
(x + 1) (2x + 3) (2x + 5) (x + 3) = 945

O (x + 1) {2(X+§H {2(x+éﬂ (x + 3) = 945
2 2
3 5
0 AL(x + 1) (x + 3)] [[x+5] [x+5ﬂ _ a5
0 4(x2 + 4x + 3) (xz +4x+%) - 945 ... (1)

Putting x> + 4x = y in (1), we get

1
N 4y + 3) (y +75J = 945
0 4y + 3) @ = 945
O 4y?2 + 12y + 15y + 45 - 945 =0
O 4y? + 27y - 900 = 0
27 +/(27)% - 44(-900) _ -27 + 15129
u y =
2.4 8
-27+123 75
=5 "1y
Now, if y = 12, then
X2 + 4x = 12 [ x>+ 4x = vy]
O x2+4x - 12 =0
(x+6)(x-2)=0
O X = -6, 2
7
Ify = —75, then
75
2 - =
X? + 4x 2
O 4x2 + 16x + 75 =0
. (- “16%4256-1200 _ -16V-59x16 _ -4xiJ59
8 8 2

Hence, the roots of the given equation are -6, 2,
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6y

2 2
6
LA.3 Solve the system of equations : (3— y ) + [3‘* ) = 82; 3x + 7y = 26.

Xty

Sol. We have,

2 2
(3— 6") +(3+ 6") - 82
X+y X-y

2 2
3x-3 3x+3
o BB e
X+Yy X-y
X - 2 X + 2
0 9( y) +9(—y) - 82
X+Yy X-y
X+y .
Let Xy = u. Then, the above equation becomes
9
9u? + — = 82
u
O 9u* - 82u?2 + 9 =0
O 9u* - 8lu2 - u>+9=0
O (uz - 1) (\2-9 =0
1
O u==+3o0ru-= :l:§.

CaseI: Whenu =3
In this case, u = 3

X +
O ﬁ=3
O X +vy =3x - 3y
O X = 2y
Now, X = 2y and 3x + 7y = 26
O X =4,y = 2.
Case II : When u = -3
In this case, u = -3
X +
0 Xi_z=—3
O X +y = -3Xx + 3y
O y = 2X
Now, y = 2x and 3x + 7y = 26
26 52
O X=ﬁ'y=ﬁ'
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Case III : When u = %

In this case, u = %
X+y 1
. x-y ~ 3
O 3Xx + 3y = x -y
O X = =2y
Now, X = -2y and 3x + 7y = 26
O x = =52,y = 26.

Case IV : When u = —%.

In this case, u = —1.
3
X+y 1
. x-y ~ 3
O 3x + 3y = -Xx + vy
O 2X = -y
Now, 2X = -y and 3x + 7y = 26
26 52
O X——H,y— H
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