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| MATHEMATICS |

If the length of the subnormal of a curve is constant
and if it passes through the origin, then the equation
ofcurveis

A 2+ y2=k% ke R (B) y*=kx; ke R

C) x2=ky’, ke R D) x2-y2=k% ke R

Answer (B)

Sol.

dy
==k
Yax =

= _[ydy = _[k1dx

2

:>y?=k1x+c

atx=0,y=0

L y? =2k x

y2=kx, ke R

The integrating factor of the differential equation

db__ 1
dx x+y+2 IS
(A) e)<+y+2

C) e

(B) ¢
(D) log|x+y+2|

Answer (C)

Sol. d—x=x+y+2
dy

dx
——-X=y+2
dy y

IF = ej_dy =e”

3. If a+b+c=0 and [a]= |b| 5[c|=7 and
(5:5)=oc,thenoc=
2n T
A) — B) —
(A) 3 (B) 6
T 5n
C) — D) —
© 3 © =
Answer (C)

Sol. |[a+b [’ =|c |

|a|+|b|+2a-b=|c]

1
coso = —
2

z
oa==
3

4. For A(1, -2, 4), B(5, -1, 7), C(3, 6, -2), D(4, 5, —1),
the projection of AB on CD is
A) (243,-243,23)  (B) %(4, 1,3)
©) (1,-1.1) D) 2,-2,2)

Answer (D)

Sol. AB=(4,13)

CD=(1-11)
Now projection of g on CD =

(AB-CD) &
ey

_(4 1+3)(1,—1,1)
ARG
=(2,-2, 2)

The position vector of point A is (4, 2, =3). If p, is
perpendicular distance of A from XY-plane and p, is
perpendicular distance from Y-axis, then p, + p, =

(A) 8

(B) 3
€) 2
D) 7

Answer (A)

Sol. p,=|z|

P, = \/X12 + y12
p,+p,=5+3=8
Plane ax + by + cz = 1 intersect axes in A, B, C

respectively. If G[%,—%A) is a centroid of AABC,

thena+ b+ 3c =

4
(A) 3

(©) 2

Answer (C)



Sol. A(l,o,oj B[O,l,oj C[0,0,lj
a b c

. 17 1 1 1 -1
centroid = [———] = (—,—,‘I)
3a 3b 3c 6 3
a=2,b=-1,¢c=1/3
a+b+3c=2
Only (C) is correct

7. The direction angles of the line x =4z + 3, y=2 -3z
are o, B and vy, then cosa + cosf} + cosy =

2 8
A) — B) —
(A) 726 (B) 726
C) 1 (D) 2
Answer (A)
Sol. X=23_¥-2_2
4 -3 1

4 -3
COSOL = —— COSfP} = —Ccosy =

1
26 26 V26

2
..coso+CcosP+cosy = T
26

8. If the normal of the plane makes an angles

NG
NG|

and g with positive X-axis, Y-axis and Z-axis

respectively and the length of the perpendicular line

segment from origin to the plane is V2, then the
equation of the plane is .

(A) x+y+z=+2 B) x+y+z=1

C) x+y=2
Answer (C)

Sol. Dirction ratio of normal to the plane is

D) x=+/2

[ T T 72')
COS—,cos—,cos—
4 4 2

X+y=2

9. Ith—{iPeR—{E}ﬂn=3x+t then
5 5 5x—3

(A) F(x) = 2f(x) (B) f(x) = fix)
(C) F(x) = —f(x) (D) f(x) doesnot exists
Answer (B)

_ 3x+1
5x -3

Sol. f(x)

we know that if

ax+b
f(x)z cx+d

ifa+d=0
f(x)=1"(x)

10. f:R> R f(x)=3x+2
g:R—>R,g(x)=6x+5

for the given functions (gof')(10) =
(A) 21 (B) 29

© 7 © 3

Answer (A)
Sol. g(f"(x))

&
N3
6[X_2]+5
3
2x+1, at x =10

=21

11. Relation S ={(1, 2), (2, 1), (2, 3)} is defined on the
set {1, 2, 3} is

(A) not transitive

(B) symmetric
(C) reflexive

Answer (A)

Sol. As (1,1) is not there,

it is not transitive

(D) equivalence

12. tan~'(cotx) + cot'(tanx)= . (Where, 0 < x<gj
A = B) 2x
(A) 5 (B)
(C) m—-2x D) m-x



Answer (C) k=5o0r-35

n n 16. If Kk = p + g + r, then the value of
Sol. —-cot™(cotx)+— —tan™(tanx)
2 2 k+r p q

r k+p q |is

= m—-2X -
r p  k+q
13. cos[Z(tan_1%+tan_1 5)] = . (A) 2k? (B) 2k3
(C) k3 (D) 3k?
1 Answer (B)
(A) ﬁ (B) 0 Sol.C, - C, +C, + C,4
and taking common
© 1 D) 1 K+p+qer
A D
nswer (D) 1 p g
1 - =2kl k+p ¢
-1 g _
Sol. tan §+tan 5—2 1 p  k+gq
=R; > R; - R,
.'.cos2><g=cosn=—1 =R, >R, -R,
o e B 1T p q
14. ForAABCifA=tan™' 2, B=tan™' 3, then C = -2klo k 0O
0 0 k
i T
A 5 ®) P
17. If maximum and minimum values of
s 5n
© 3 O & 1  —cos® -1
D =|cosH 1 —cos0 d
Answer (B) 1 coso 1 are p and q
Sol. A+B+C=1 respectively, then the value of 2p + 3q is
(A) 16 (B) 6
A+B=%“ () 14 ©) 8
Answer (C)
.c=r Sol. D =1(1+ cos” 6) + cos ¢(cos &+ cos 6) - 1(cos® 0 - 1)
4
— 2 2 9 ~Anc2
15. If the area of the triangle with vertices (2, 5), (7, k) D =1+cos” §+2c0s" §—cos” 6+1
and (3, 1) is 10, then find the value of k. - 2(1 + cos? 9)
(A) =5 0or 35
L p=4,4q9=2
(B) 50r-35 . 2p+3g=14
(C) 15 0r -5 1 4 4
(D) -5or-25 18. If A=|4 1 4| then A2—6A =
Answer (B) 4 4 1
(A) 27 1, (B) 51,
25 (©) 201, (D) 301,
Sol. 10 = l 7k Answer (A)
2|13 1
5 5 1 4 4

Sol. |4 1 4|=A*-6A=27I,
4 41



1 x 3| x
19. If[234] |2 4 5| 2|=0, then x
3 2 x||0
A~ B) =
A 3 B) 3
5 7
© -3 ©) -3
Answer (C)
Sol. [20 20+ 2x 21 +4x][x
2|=0
0
= 24x+40=0
= X= S
3
20 g ﬁsin(2x+zj+cos(2x+£] =
©odx 3 3 BE—
(A) 4 cos2x (B) —4 sin2x
(C) 4 sin2x (D) —4 cos2x
Answer (B)

d . T T

—| 2sin| 2x+—+—
Sol. dx( ( 3 GD

i 2sin 2x+E

ax 2

i(20052x)
ax

= —4sin2x

21. For the curve f(x) = (x — 5)?, applying mean value
theorem on [4, 6] the tangent at is parallel to
the chord joining A(4, 1), B(6, 1).

® @6 ® (53]
©) (0.5 (D) (5.0)
Answer (D)
Sol. f'(c)=2(c-5)= % =0

(using LMVT)
c=5
(5.0

(log, 2x)°98:  x %1

22. Function f(x) :{ is continuous

(k=1%  x=1

at x =1, then k =

(A) e +1 (B) e'3

C) e (D) e -1
Answer (A)
Sol. f(17)=f(1)=(1)

||n'} e(IOQZZX—’I)IogXS

(o 22x—1)M

lime %7 Viog, x

e’ =(k-1)°

k=e+1

dx i

23. = +C;(0<x<—j

J.cost1 +C0S2X +sin2x 4

(B) Jtanx +1
(D) 2+ 2cotx

(A) 2++/cotx
(C) J2+2tanx

Answer (C)

sec? xdx

V2 +2tanx

tanx =t

Sol.

sec?xdx = dt

J2+2tanx +C

If _[ . SII’]2.X
sin5xsin3x
then f(x) = .

(A) sin 5x
(C) sin 2x
Answer (A)

24, dx :%Iog | sin3x | —% log|f(x)| + C,

(B) sin 4x
(D) sin 6x

Sol. J-S|.n(5x - 3x) dx
sin5xsin3x

J-sin 5xcos3x —cos5xsin3x
sin5xsin3x

dx

I(cot3x — cot5x) dx

1Iog|sin 3x|- 1Iog|sin 5x|+C
3 5

IP(x;) =1



25. The probability distribution of a discrete random

variable X is given in the following table :

X=x| 0 1 2

P(x) |4C7aC — 1ac2|7c —q|' © >0 Men €=
(A) 2
(B) 1
1
©
D) 1 and A
©) Z
Answer (C)
Sol. 4C® +4C-13C*+7C-1=1
~c=1
4
26. The probability function of a binomial distribution is
P(X)=[X]pxq6‘x, Xx=01,2, .., 6. If 2P(2) =
3P(3), then p =
A 1 B !
) 3 ®)
< - D) +
© O 3
Answer (A)

Sol. 2P(2) =3P(3)

27.

2 x 602p2q4 =3 x 6c3p3q3
On solving p =%

(@asp+q=1)

The mean and standard deviation of random variable
2

X are 10 and 5 respectively, then E(%) =

(A) 4 (B) 3

©) 2 D) 5
Answer (C)
SOl. VvV = 52 = 25

~E(x)* =25+10% =125

2
E(M\ - i(E(x)2 +225_ 30E(x))
25 25

28.

The corner points of the feasible region determined
by the system of linear constraints are (0, 10),
(5, 5), (25, 20) and (0, 30). Let Z = px + qy, where
p, g > 0. Condition on p and q so that the maximum
of Z occurs at both the points (25, 20) and (0, 30)
is

(A) 5p =2q
C) p=2q

(B) 2p = 5q
(D) g =3p

Answer (A)
Sol. 25p + 20 = 30q

29.

5p =2q

Two curves ax? + by? = 1; i = 1, 2 where, a, # a,,
b, # b,, a,, a,, by, b, # 0 may intersect orthogonally
if

B) a,'— a,"= b, b,

(

(

©€) a, '+ a,"= b, + b,
(

Answer (B)

Sol. If a,x? + b,y? = 1 and a,x? + b,y? = 1

30.

are orthogonal to each other

The sides of two squares are x and y respectively,
such that y = x + x2. The rate of change of area of
second square with respect to area of first square is

(A) x2+3x—-1
(C) 2x% + 3x + 1

(B) 2x2 —3x + 1
D) 1 + 2x

Answer (C)

31.

dy
2 Rt
Yt

" dA, dx

2X ——
dt

ydy
X dx

Y
- X><(1+2x)

2x% +3x +1
The approximate value of 3/-0.99 is

(A) -0.9967 (B) —0.9976
(C) —1.0033 (D) —1



Answer (A) log3 X
e’ -1
Sol. — .9967 : ( de =

—log3
32. J%;xﬂ: + C.
T
VX —x (A) Elog3 (B) mlog3
1 1
(A) Zlog‘\/xm -x% +x%| (B) Elog‘x10 —xz‘ €) 0 (D) mlog9
1 1 Answer (B)
©) —5sec(x") (D) ysec ' (x*) g8 o 1 g3 o
Sol. /= _[ cot™ dx = J cot™ dx
Answer (D) ~1693 e +1 ~log3 1+e”
4x%dx adding
Sol. |———————
I4x3 x xvx® =1 log3
| I 21 = n_i de
4 8
AXNX -1 | = mlog3
[ x*=t ) 1001
L4x3dx = dtJ 36. J- |cos x| dx =
0
jL = Jsec(x*)+C (A) 200 (B) 100
afe-1 4
| (C) 50 D) 0
33. Ies'”x(xcosx—secxtanx)dx= +C; | Answer (A)
0<x< = 7
2 Sol. 200 [ cosxdx = 200
0

(B) es"X(secx — x)
(D) es"™(x + secx) A
.[(x— [sinx] )dx =
0

(A) es"(x — secx)

(C) es*xcosx
Answer (A) 37.
Sol.

JxeS‘"X cosx JeSi”xdx ~ [(sec .. esinx) B J‘es""‘dx} (where [x] = greatest integer not greater than x).

n’ n
e®™ (x—secx)+C @ ?_2 ® %
. .9 _ 2 2
34. Ism(11x) sin” xdx = + C. ©) = -1 o) =
8 8
@) sin(10x)-sin'® x sin'" x Answer (D)
10 11

©)

sin(9x)-sin® x

cos(10x)-cos'® x

%
Sol. |xdx
0

9 10
71:2
Answer (A) 5
Sol. Jsin(10x+x)sin9xdx 38. Area bounded between two latus-rectum of the
Jsin10x cosx sin® x dx + Jcos10x sin' x dx . x? y? .
ellipse —2+b—2=1, a>b is
a
sin”x 10 10 (. 1 10x d 10x)sin© x
10 sin x—ﬁj.sm X cosTiX X+I°°S( X)sin®® x dx (where, e is eccentricity of the ellipse)
sin™ x (A) 2b(be + asin~! e) (B) 8b(be + asin~' e)

10 sin(10x) + ¢ (C) b(be + asin' e) (D) 4b(be + asin~' e)



Answer (A)

Sol. 2b(be +asin™ e)

39. The area of the region bounded by the curves
f(x) = sintx and X-axis is

(A) 8=

© -

Answer (C)

.
Sol. 3Isin(nx) dx
0

s

where x € [-1, 2].

(B)

3|

D) 6=

40. The order and degree of the differential equation

2 3
(‘; {J + 3% =Jx:x>0are respectively.
X

A) 2and 6

(

(B) 3and 2
(C) 2and 3

(D) 2 and degree is undefined
Answer (C)

Sol. order = 2

degree = 3

Q
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