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Answer Key

L (@ x:\/6+\/6+ 6+

On squaring,

x2:6+\/6+ 6+
x2=6+x
P

x% =3+ 2x—6=0
(x=3+2(x-3)=0
(x-3Nx+2)=0

x=73 because x=— 2

1
Xd—=3
2. (@ .

On squaring,

2
1
[x+—j =9
%

= x3+13+3[x+1J:27
x X

- Pt 07 3x3=18
x3

T +L+[x+lj126
5 x

L el 126-3-123
xS

g

Ifa+b+c+0
then @ + 5+ ¢* —3abc=0

30

@+ + 3 - 3abe
=(a+b+c)

(a2+b2 + &2 —ab—bc—ac)
:%(a+b+c)(2a2 2% +

2¢% - 2ab - 2bc - 2ac)
:%(a+b+c)[(a—b)2 fefb— L =i ]

@b+~ 3abe
a+b+c

:%[(a—b)l Lo +(c-a)?]

:%(9+25+1)

:§:17.5
2

5 () 12+22+32+

o an+)(2n+1)
= ——

Required average

(m+1(2n+1)
s

_(10+1)(2x10+1)
6

:11X2122238.5
6 2

6. (© 2(a®+b%)
= (a+b)? +(a-b)*

=(6)" + (2"
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()

(b)

b)) «x

~36+4=40
Jﬁxizo.m
100

V25 x5=0.01x100=1
On squaring,

2xx25=1

x:L:0.02
50

8
x—b

(=ghil—d) -0
(x=b)(x-a) Y{x-a)(x-D)

x-b é
x

=2

XxX—a

b-a

X

B x—b
Jevimb) (oma) e diile~5)

X—a

x—a—x+b b—a

Jx—b)(x—a) x

b—a _bfa

Jx-bx—a) X
x=.(xh)(x—-a)

On squaring,

X =(x-b)(x—a)

2= x?—ax—bx+ab

ax +bx = ab

ab
a+b

x{a+h)=ab=>x=

2424

NI

o

oL 23%8 :2J§XJ§
\/3+\5 NERNG)

x_ 2B
V8 W32

x+\/8_72\/§+\/§+\/§
JC"\/§7 2W3-\B -2

(By componendo and dividendo)

_3B+2
-2

Again,
x 2
V12 B+2

x+ 12
x—12

22 +BH2 3432
2ZI-5-V2 V2B

x+J§+x+\/ﬁ
-8 x—+12

3V3+42 V3132
B=42 -4

3V3+42 V3+32
fi-sff -8

C33+2-43-32
B V342

543 - 52
NERING)

2B-V2)
e

HExpression
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11.

12

) x=

B+ prsfararaf

-BepesarBy
B+ B B)
=B+ 19+88
B+ 16434245
B Jar B

B —i-2

1 2-43
2443 2+3)2-B3)

:2—\/?7:27\/3_.

4-3

x+1=3-43

Similarly, y+1=3++/3

1 1

x+1

y+1

1 1

7+7
3-3 3:+43

GB-V3(3+3)

6
:7:1
9-3

1 2

© x=2-23+23

2 1

— x-2=23-23

On Cubing

% —3x?x2+3xx4-8

g

13 (@

14 (o)

U

15 (b)

2 L2 L
32323 (23 - 23

x* - 6x2 +12x -8 = 4-2-6(x-2)

x® — 6x% +12x - 8
=2-6x+12

x* - 6x% +18x +18
=2+12+8+18=40

a® +b* +¢? —3abc=0
[fa+b+c=0

a’ —b*—¢® —3abc=0
a—-b-c=0

a=b+c

P(x):ax3+ 3x? -8x+b
P(-2)=-8a=12+16+b=0
—8a+b+28=0

P(2)=8 +12-16+b=2

8a+b-4=0
By equation (1) + (iii)
Zb+24=0

B
2

b= -12

From equation (1),
—8a—-12+28=0
—8a=-16

a=2

2x+y=5

X+2y=4

By equation (1) x 2 —equation (i1), we have

4x+2y =10
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16.

17.

18.
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(@)

(b)

(a)

Xx+2y=4

3x=6

b Gl

From equation (i),
2x2+y=5
y=5-4=1
Point of intersection =(2, 1)
2E Y.

2XFY _ 23
x+y=3

9% 3 =34
ce RS g
X+y=4

By equation (1),
x=1

From equation (1),
=3
V=

x=3+22

1 1

X 31242

1 X372J§
CSeBE 15

3—2\/52372\/5

9-8

25a% + 40ab +16b?

o

19 (@

20 (b)
...{i0)

21 (@)

2. (d)

j WA N (W N

= (5a + 4b)?
= (5% 23-29x 4)?

=(115-116)% =1

Sum of x numbers = xy
Sum of y numbers = xy

Required average

Xy Xy | 2wy

X+y X+y

Cubing both sides,

8X3+L+3><2X><L
8x> 2x

833 + 1 +3x3=27
8X3

1
8x° +—5=27-9=18
8x

Jab X 2b
—

X= =
2a a+b

a+b

By componendo and dividendo,
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x+2a 2b+a+b 3b+a

%x—-2a 2b-a-b b-a =
Again,
X _Za - Xigzo
2b a+b
= whl=0 = x =]
- X+2b:2a+a+b:33+b Similarly;
x—2b 2a-a-b a-b _
y=1
Wwryli=1+1=2
x+2a x+2b ¥
x—2a x-2b 26 () xl=y+z
= x2+x=x+y+z
73b+a+321+b -~ R
T 5 x(x+D)=x+y+z .
Similarly,
~3b+a-3a-b 2b-2a yy+D)=x+y+z .
b-a b-a and, z(z+ D=x+y+z ..
_2Ab-a) b, 1
T— x+1 y+1 z+41
23 (@ x2+y2722+2xy = X It Y ‘
X+y+zZ X+y+zZ X+y+z
:X2+y2+2xyfz2
_X+y+z
:(x+y)2—22:(x+y+z)(x+y—z) X+y+z
1
=(b+c-Z2a+c+a-2b+a+b-2)x+y-z) 2. () X+;:‘/§
24 (d) (3_1)2+(b+2)2+(0+1)2:0 Cublngboth Sides,
_ 1 3
= a-1=0= a=1, X3+%+3(X+lj(\/§)
XN X
b+2=0 = b=-2
1
c+l=0=c=-1 = X +5+33=33
X
2a—3b+7c
3, b
= 2-3(=2)+ 7(-D) ikt
=246 T=1 Now, =18 + %12 +x6 41
5. (@) x2+y2+1—2+774:0 = %12 (x8+1) +1(x5 +1)
X i
12 6
s 1 ) 1 :(x +1)(X +1)
= X'+ 5 -2+y +—-2=0
X y
Z(X12+1).X3[X3+%J=0
X
% g WL N W, N
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(b)

)

@ (ad by + (ac + bdy?

=a%d? + b%c? - 2abed +a%c? + b2d? - 2abed

=ardB bl Lalch i pld?
=a?d? + b*d? + b*c? +a’%c?

=d?(@’+b?)+c? (b? +a?)

=@’ +b?) (c? +d?)

=D [
x+l:5
%

x*-5x+1=0
32 -15%x+3=0

2x 2x

3P Bxed 15k~ 5%

o 2x 1

Tlox s

x4+L4:119
X

X
2
[x%%} =121
X
x2+i2:11
X

2
[le =9 :>X*l=3

X

Cubing both sides,

3
[le = 27
X

B oL _3x3-27

XS

X3f%:27+9:36

X

7X+y7Xy

(cty=2P+H+ 2=+ (2 x-yP=0

X2—2X+2)X4—X3+X2+2(X2+X+1

R

%5 gTacos

31 (@ 5 ?:k
= x-y=k
x+y=7k
£ g1 —il—y)® =40ik% 12
= 4xy=48k?
= 16k = 48k*
1
k==
=~ 3
1 4
spzidkesd =
4 3 7
2. (@
= X+y-z)=0
2 2 2
3@ 4P aE
yZ ZX XY
7X3+y3+z373xy273
XyZ XYZ
34 @ x*P+2=2x
= x*-2x+2=0
X4—2X3+2X2
S
X3
o
" /ARLS A
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35 (@ ! —l+

|
Xty X y %

= @+y)l=xy
= X2+2xy+y2:xy

= X2+xy+y2:0

X -y =x-NE +ry+yvD)
7

al+b?+c?=ab+bc+ca

36 (b)

=5 2g% L2b% 2P

= 2ab+ 2bc + 2ca

e

32 (o

a? —2ab+b? +b% - 2bc+c? +cf —2ac+at=0

= (@-bl+b-c?+c-2a)?=0
= a-b=0=a=b

b-¢c=0 = b=c¢

On multiplying both sides by %

2X+i:E
3k 3
Cubing both sides,
3 1
8x” + +3x2xx—
27x* 3x
[2X+L}:1000
3x 27
B 4D TO00
27x° I
ot 1 1000 20
x> 271 B
_10007180_@_3()&
27 21 T 27
1
X+ —
X:M
2
1
X+—=2M
X

Required average

1 2
2
X +—2 [x+—] i
c—a=0 = ¢=14 - B X
2 5
=y gisib =i
aM? -2
a+cia+372 = =oM2 -1
b a
. . 40 © al+bi+ct=22-2b-2c-3
37 () + ¥*
(@a+tb)(b+c) (a+cyb+a) (c+a)(c+b) = a?_2a+b2 +2b+ct+2c+1+1+1=0
_ctatbrcrath = @2-2a+D+ 0> +2b+D+(c?+2c+1)=0
{(a+b)(b+c)(c+a)
= @-D*+b+D+@c+D?=0
B 2(a+b+c)
(@atb)(bte)(cta) = a-1=0=a=l
=0becauseatb+c=0 =~ b+1=0=b=-1
1 and c+1=0 = ¢=-1
* Dar—Fhada=D4 3 4=]
% "N /A NE A
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(©)

(@)

(b)

@-32+b-49+@c-92=0
a—-3=0 = a=3
b-4=0=b=4
andc—-9=0

x-D¥=0

x=1

N R
X3

aZ +b% +ct+3

=2a+2b+2c

a* ~ g labteoBleTeetaoBeels D

=T+ b= 4l % =0
a-1=0 = a=1,

b-1=0 = b=1;

and, c—1=0 = ¢=1,

a+b+c=3

o

2 1
45 (o 271):7
p*=2p+1 4
2_
., P 2p+1:‘4
2p
2
sy —2p+1:8
p
&
= p—f@+—:8
P P P
= p+—=8+2=10
p
1
46 (@ x<c—
yvo -1
- X= a
v -1
Where k 1s a constant.
When y =10, x= 24, then
24 = k :>24:£
10% = I 99
= k=24x99
When y = 5, then
< 21{ :242><99:24><99:99
o L | 24
47, (C) 32:b+c
= a’+a=a+tb+e
= a(a+l)=a+b+c
= (a+1):w
1 a
j =
{(a+1) a+b+c
Similarly,
bl=c+a
g W2 N L WAN



