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PART : MATHEMATIC

1. If o, p are roots of the equation x? + (2i — 1) = 0 then find the value of |a® + p¥| is
(1) 50 (2) 40 (3) 48 (4)45
Ans. (1)

Sol. x2+(2i—1)=0<:

= o?=1-2andp>=1-2i
—~A2=R2=1_%



—w —p =

Hence [of + pe| = 2ja2l* = 2M1+4 ) =50

2sin 1[ _1 J
L 4x% -1

2. Domain of function f(x) = cos™' is
T
( (—-;c‘ —] [ :c] (2) | - ———‘ {0y {—1,1')
\ V2 J 2 )
(3)\—_— ]u{o}qp ‘x] (4)[-f..1w
v 7 s
Ans. (3)
26in [ —1—
2
Sol.. " -1 x — e
T
L gsin"f L ]53
2 \ax2—1) 2
1
= -1s——=<
4x% 1
s 2 ang 2x=102x-1)
(2x—1)(2x+1) (2x=1)(2x +1)
=12 0 12
—— RS ——— OO ——— i
__U =& 172 1
J2 2
omeamer, {0} [levend
L =y JE | z 'JE,
3. Total number of solution of the equation 2 @ —cos20 2 =0islare
(1)1 (2)2 (3)3 4)0
Ans. (1)

Sol. 40— (1+c0s20)— 242 =0
1+cos20=46- 22
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y=4x—242
0.2) y=1+ cos 2x

\ /-\TU’,']]

[ (0,—25 )

by graph clearly only one solution

4. If x%z —y=Jy? +16x% and y(1) = 3, then the value of y(2) is
X
Ans.  (15.00)
[z 2
Sol. dy =M
dx X
Lety =wvx
l —vaxd
dx

V+X

ﬁ=vx+\lv2i2 +16x? /i (v2+16

dx



Ans.

Sol.

2 -
v +16 2
V+JV2+16‘ =/nx + /nc

oL

X X

y+ Jy2+16x2 —Cx
y(1)=3

=c=8

atx=2 y+Jy2+64 =32

Y2 +64 = (32 y)?
B4(1+y) = 32 x 32

n

y=15

The mirror image of point (2,3,7) in the plane 3x —y + 4z = 2 is (a,b,c) then the value of (2a + b + 2c) is
(1)6 (2)-86 (3)-8 (4)12

(3)

The equation of plane is 3x —y + 4z =2
the mirror image of point (2,3,7) in given plane is
x=2_y-3_2z-7 _ _26-3+28-2)

3 -1 4 (9+1+16)
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x-2 y-3 z-7 __29
T 13
x—2 29 —29x3 —61
e T
3 13 13 13
y-3_-29 29 ,_ 68
-1 13 13 15
z—-7 -29 —29x 4 25
— e — T S e— ] S — —
4 b [ 13 13
( 6168 25)
the mirror image of point (2,3,7) in given plang is | - —,—,——
gp()gpltnnwj

Ans.

Sol.

Ans.

Sol.

the value of (2a + b + 2¢) is 6

" ; 5
The constant term in the expansion of (3x3 +2x2 ——5)10

() 2 @REPSF  (2) m=(@P(-5) (3) 23205 (4) 2= (3P (251

6131
(3)

- 10
[3x% +2x2 7%] =x50(3x% + 2x7 - 5)'°
\ X

713 6'3' 2|2|5|

constant term in x5 (3x3+2x7-5)1°

coefficient of x*%in (3x® + 2x7—5)1°

coefficient of x*%in Z—(3)"1(2 f2(—5)5 . X8 Tz

such thatry + rz+ rz = 10 and 8r1 +7rz = 50
= n=1rz=6andrs=3

Hence constant term is = E(S)(Z) (-5)°

5 ([
The value of -[0 cosLn{x—Pz(—n]dx is (where [-] denotes G.L.F.)

E;; 1 (2)2 (3)0 (4)3
E cos{n:[x —[é-mmc
=»[02 cos‘\-r!\x—l_iz(_i“dx +E codII | x—'— > | I |dx+j5 cos

2 p 4 4 {
=; rn:lm{-ﬂ‘ﬁx-&-r r‘.ns:fmt-r—ldx-&-r enslme — 2 dx
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8. The mean and variance of X1, X2, X3, X4, Xs, IS 2—54 and %‘ respectively. If mean and variance of first

four observation is % and a, then the value of 4a + xs is

Ans.  (15.00)
Sol. Xi+X;+X3+ Xy + X5 :E
5 5
= X1t XatXz+txe+x5=24 (1)
2,02 .2 2 .2 \2
XT+X5+X5 X +XE (24
o _‘_#4_5,|EJ _194
5 .5 25
X2 exg+xi+xi+x2 194 576 770
5 25 "5 25
x?+x§+x§+x§+x§=154 eeeee2)
X+ %o + X3 + Xy 7
Now ==
4 2
= X1+ Xo+ Xzt Xse =14 reeneed3)
X2+ X2+ X5 + %2 (?‘2
= -2 "3 "4 |- =3
4 \QJ
154-x2 49
4 4
2
154 49 X2
4 4 4
4a+ x2 =105
from equation (1) and (3)
xs=10,4a=5
= da+xs=5+10=15
9. If A = [aj] is a 3 x 3 order matrix, such that a; = 2i-then AZ + A3 + ... +A'%is equal to

g 9 o [i]
") 3{32—1}A @ 3g32+1)A @ 3g3*2—12A ) 3(3‘2+13A

Ans. (1)

1 2 2|
Sol. A= 2 2 |=>AZ=3AA3=3%A.............. VAN = 388
R s
Now,
A2 PR veeve. +A10
=3A+3A ... +3%A
=(3+32+ 3. +39)A
9
- 3{32 1!A
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10. If tangent drawn to a circle x2 + y2 = 2 at point (1, —1) intersect another circle (x —2)2 + (y —3)2 = 5 at
two point A and B. If tangents drawn to this circle intersect at point M, then the area of AAMB is

1 1 1 1
1) = 2) = 3) = 4) —
(1 3 2) > (3) 5 4) 7
Ans. (3)
Sol.
Pi(13-1) A B
-
A A . (2,3) =B = =
Ci=x2+y2=2 (0, 0) K+y—4x—6y+8=0
Equation of tangent to circle x? + y? = 2 at point P(1, —1) is
T=0
x(1)+y(=1)=2
x—y=2 (1)
Let point M(h, k)
Equation of chord of contact of circle (2) drawn from point M(h, k) is
T=0
hx+ky—2(x+h)-3(y+k)+8=0
(h—2)x+(k-3)y-2h—-3k+8=0 ---(2)
by comparing (1) and (2)
h-2 k-3 2h+3k-8
1 =1 2
-h+2=k-3and2h-4=2h+3k-8
h+k=5 3k=4
o
3
h= 5_ﬂ :ﬂ
& 3
SVIELEY
\ B8 3/
11. The area bounded between curves y2 =8x and y = \E X, excluding the area of triangle formed by
y = ﬁx,x= Tandy= ZJEis
(821 @) “—Bﬁ =)
\ 3 JE/ \ 3 2}
( Bﬁ Yy
(3}‘7—1\ 4) V3 -4)
Ans. (1)
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Sol.




1

area of ABCD = -(-511) :.L

V2

4 1
area between curves = I(ZJEXZ —wﬁx)dx

2

P 4
3 4
z -
|2 2 =(iJ§x2_Lx2
32 3 2"
2 Ao 0
_32l2 o582
3 3
82 1 I

Required area = -
{ 3 2

Length of tangent drawn from M to circle (2)

N2 02
L:,;a:J(ﬂ )

\3/ \3) 3 3

[121 16 68
S—+——+8
9 9 3
- {E,ﬂ_ﬁ_ﬁ
g 3 Vg 3

radius of circle (2)isR = J5

J5.55

3

Now area of AAMB = RL = V07
RZ=1.2 5.5
9

25 el -
= = x— == s5q. unit
7 50 6
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2

L i
12. Lel;—? =

2
1. be a hyperbola with eccentricity E . If sum of the length of transverse axis and

conjugate axis is 242 14 then value of a2 + bZis

11 11 9 11
1) — 2) — 3) = 4) —
(N 2 2) 2 ( )2 (4) .
Ans. (2)
2 2
Sol. 92:1+b—2:ﬂ:1+b—2
a 4 a
= 7a? = 4b?
swe=L22 5

2
So hyperbola is LI A =1
az (7.
—a
4

Sum of lengths of transverse axis and conjugate axis

= Ea+ﬁa_2\ﬁ+m
2+d7)a=+2(2+47)
= a:JE
and b2 = A

2

- -~ 7 11



13.

Ans.

Sol.

14.

Ans.

Sol.

Hence a* +b* =2+-==—

2 2

If(prg)A [(pvq):q] is an tautology and A € {=, <, A,v}then Ais
M= (2) = (3) A (4) v
(1

plafprgllpvg =g

T|T |0 T

T| F|RE 5

FIT| F T

FIF] F T

If Ais a square matrix using from first 10 prime numbers, then the probability that A is a non invertible
matrix, is
(0.019)
Basc
LetA=|2 7|
c d]
so total number of matrix formed = 10¢
For non-invertible matrix [A] =ad —bc=0=ad =bc

Casel a=d Casell a=d

(10 % 9) = 2! 10 %1

So required probability = flik bzl :i =0.019
10* 1000
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15.

Ans.

Sol.

[(n g |
Find the value of leﬁlanJZtan“: 2; }[ is
g ‘” \Sr +3r+3,'\
(M1 (2) 2 (3)3 (4)6
(3)

n ; \ n r \
Ztan'1! - 1 ] & Ztan'1| (r+2)—(r+1)
— Lrf+3r+3) & \1+(r+1)(r+2))

ilan"(rJr?) —tan""(r+1)

r=1

=(tan™'3 — tan~12) + (tan-'4 — tan-3) + (tan~'5 —tan-4) + .......+ (tan~" (n+2) — tan~" (n+1))
=tan' (n + 2) —tan-1(2)

i hY
- tan (|

\1+2(n+2

i n N\
= Blan]Ztan'ﬂ(%Jl - _Bn

L r \r’+3r+3 J 5+2n

_ o 1 \_s
lim Etan{gtan 1{7” = s

r°+3r+3
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