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T .
1 3 2+3sinx

% mdﬁx IS equal to:

A n(V3+2)-2+6/3-2
B. 1n(\/_+2)—‘“—3
C. 1n(\/"+2)—“‘—3——
D. 6\/———
Answer (A)
Solution:

2 3
- fsinx(1+cosx) dx + f (1+cosx) x

2sinx 3
= dx + | ——=dx
f f2c052§

sin? x(1+cos x)

Let I; and I, be the first and second integral respectively.

Letcosx =t
—2dt
L= f(l—tz)(1+t)
11 -2 (1n(t+1) + 1 lnlt—ll) +C
4 2t+2 4
11 -2 (1n(t+1) + 1 lnlt—ll) +C
4 2t+2 4
I (1n(cosx+1) 1 _ lnlcosx—ll) +C
2 cosx+2 4

-2
3

=z( n})+c

So, fF gy =In(v3+2) -4 6V3 -2

5 sin x(1+cos x)

2. The product and sum of first four terms of G.P. is 1296 and 126 respectively, then sum of the possible values of
common difference is:

A 14
10

B.

7

C. 3

D. 3
Answer (D)
Solution:

<. 2.ar.ar® = 1296
r r

>a=6
%+5+ar+ar3 =126
T T

> +i4r+r3i=21
T T



1 1\2 1
=>(r+;)((r+;) —3)+(r+;)=21
Letr+-=¢

Tr
=>t3-3t+t=21
=>t3-2t-21=0
>t=3

1
>r+-=3

r
27r2-3r+1=0
>nrn+nrn=3

Sum of possible values of r is 3.

50

a? a® a5 at .
3. IfB=In(1—-a)andP(a) = (a to gt E) then fo ;dt equals:

—(B + P(a))
—B + P(a)
B — P(a)

B+ P(a)

Cow >

Answer (A)

Solution:
a t50 at30-1+1
Jo =dt = J; dt

1-t 1-t

> (=t L) ar
0 1-t 1-t

50_4
t-1

Since (1 +t + t2 + - + t*°) constitute as a G.P. with sum = *

= (- + e+ e+ e*) + 1) de

t50

= [-In(1 - 0)]§ - [(t+§+tg—3+ +¥)]:

=>—ln(1—a)—(a+“2—2+“3—3+~-~+“5—5§)=>—(B+P(a))

-1 a -1(4) _ -1(77\ _ ia—10cs -1 i .
4. sin (17)+cos (5) tan (36) = 0, then the value of sin"*(sina) + cos™*(cosa) is :

16 — 2@

CoOw>»
3

Answer (C)

Solution:
sin™! (%) = —cos™! (g) + tan™? (g)
Let cos™! (g) =f & tan? (g) =a

= sin (sin_1 1a—7) = sin(a — B)

. -.—1 a . .
= sin (sm 15) =sinacosf —cosasinf



a 77 4 36
= — ==

3
= - x=
17 85 5 85 5

25
= sin"'sin8+ cos™'cos8=3r—8+8—2~x

=T

2 2
5. If maximum distance of a normal to the ellipse x: + Z—z =1 from (0,0) is 1, then the eccentricity of the ellipse is:

A.

S

B.
C.
D.
Answer (D)

Solution:

Equation of normal is
(2secH)x — (b cosech)y = 4 — b?
Perpendicular distance from (0,0) is
4-p?
V4 sec? §+b2 cosec? 6
_ 4-b? 4-b?
T J@+b?)+4tan? 0+b%cot20 . Jb2+a+4ab

D =

(using AM > GM for 4 tan? 6 + b? cot? )

_ 4-b?
~ (2+b)

=2-b
Dpax =2—b=1
>b=1

6. Letthe curve C; be represented by |z| = 2 and C, by |z +§

= E, then:
4

A. C liesinside C,
B. C, lies inside C;
C. C; & C, has 2 points of intersections.
D. C; & C, has 4 points of intersections.

Answer (A)

Solution: |
Letz=x+1iy
C, > x*+y?=4>circle

. x—iy| _ 15
CZ:|x+ly+T—: (30)

= () + (&) =%

A
A




2

2
>Z +2 1> ellipse
9 25

= (, lies inside C,

7. Find the number of real solutions of Vx2 —4x + 3 +Vx2 — 9 =V4x2 — 14x + 6 is:
A 1

Oo0Ow
Bw N

Answer (A)

Solution:

Effectively, the network is

x2—4x+32=20

2x—-—1Dx-3)=0

= x € (-0, 1] U [3, ) -+ (1)

x2-9=0

=>x € (-, —3]U][3, ) (2)

4x2 —14x+6 >0

=>2x—-1)x-3)=0

=>x € (—00,%] U[3, ©)--(3)

M) N 2)n(3), we get

x € (—w, —3]U][3, )

Now squaring both sides of given equation.

(W —4x+3)+ x2 -9 +2/(x2 —4x +3)(x2 —9) = 4x? — 14x + 6
= 2/(x2 —4x +3)(x — 3)(x + 3) = 2(x® — 5x + 6)

= (2 —4x+3)(x—3)(x+3)=(x —3)%(x — 2)

x = 3 is one solution

S 2 —4x+3)(x+3)=(x?—4x+4)(x—3)
=>x3—4x2+3x+3x2—12x +9 =x% —4x? + 4x — 3x2 + 12x — 12
= 6x2—25x+21=0

7
>x=3,-
6

7 . . . .
x = —is notin domain. So, only one solution.

8. I f(x) = sin® (Zcos (2 (—4x? + 522 + 1)2)), then £'(1) is
A
B. 2
c. =

D. X

Answer (C)



Solution:

f@) = sin’ (g cos (% (—4x3 +5x% + 1)%))
f'(x) = 3sin® (g cos (% (—4x3 + 5x2 + 1)%)) X cos (% cos (% (—4x® +5x2 + 1)3)) y

s

f(— sin (i (—4x3 + 5x% + 1)3)) x T 3 2 (—4x® 4+ 5x2 + 1)z X (—=12x% + 10x)
3 32 3v2 2

f'(1) = 3sin? (g cos (%ﬂ)) X cos (% cos (Z—H)) xZ (— sin 2?11) X % (\/E)(—Z)

3 3

f'(1) = 3sin? (—g) X Cos (—g) X E(—g) X (=)

3

3 3 3m?
Bom A
2 37 2 16

") =2
fr)=;x
9. Letd,b and ¢ be three non-zero vectors such that |d + b + &| = |é + b — ¢| and b - ¢ = 0 then:
S-l:la+A¢|=0forallA € R
S-ll: a is always parallel to ¢

A. S-lis True, S-ll is False.
B. S-lis True, S-ll is True.

C. S-lis False, S-1lis True.
D. S-lis False, S-ll is False.

Answer (A)
Solution:
ld+b+¢|=|d+b-¢
- 2 - 2
= |d+b+¢ =|d+b—¢

-~ d is perpendicular to ¢
= S-1l is False.
= |d + A¢| = 0 (However, it is always true)

= S-lis True.
2 0 0
10. A=|0 3 0], then find sum of diagonal elements of (4 — 1)
0 0 1
A. 4096
B. 4097
C. 2048
D. 2049
Answer (D)
Solution:

1 0 0
A-I=|0 2 0



1110 0
(A—I)“=[0 211 ol

0 0 o
trace (A— D' =21+ 11140
trace (A — ' = 2049

11. Circle x? + y? — 4x — 6y + 11 = 0 is rolled up by 4 units along a tangent to it at the point (3, 2). Let this be
circle C;. C, is the mirror image of circle C; about the tangent. A and B are centres of circles C; and C,. C and D
are the feet of perpendiculars from A and B respectively upon X-axis. The area of the trapezium ABCD equals
to:

A 4(1++2) N
B. 2(1++72)
C. 3(1++2)
D. (1++2)

AQ2+2V2,3+2V2

Answer (A)

Solution:
Given circle is x? + y? — 4x — 6y + 11 = 0, Centre E(2,3)
Tangentat (3,2)isx—y—1=0 < 0/
After rolling up by 4 units, centre of C; is A /
_ 1 1) _
Where A= (2 +4x 5,3 +4x %)= (2+2V2,3 +2v2) \

A

B is image of A aboutx —y—1=20

x=(242v2) _ y-(3+2v2) _ -2\ _
1 =T T TEX (2 ) =2

B=(4+2V2,1+2V2)
Area of ABCD =1 x (4 +4v2) x (4 +2V2) - (2 + 2v2))
Area of ABCD = 4(1 +V2)

12. Let the solution R, (a, b) R(c, d) be such that ab(d — ¢) = cd(a — b) then R is:

A. Reflexive only

B. Symmetric only

C. Transitive but not symmetric

D. Reflexive and symmetric but not transitive
Answer (B)

Solution:
Checking for Reflexive
~ (a,b) R (a,b)
= ab(b —a) = ab(a —b)
= b—a=a—b . Notreflexive
Checking for (a, b) R (c,d) then (c,d) R (a, b)
=>cd(b—a) =ab(c—d)
= ab(d — c¢) = cd(a — b)
~ R is symmetric.



(a,b)R (c,d) =ab(d — c) = cd(a —b)
= % - dc_i e (1)

cdREH=Z=L .2

c-d f—e

For relation to be transitive, we need to check whether (a, b) R (e, f) or not.
, ab ef
L.e.—=—

a-b f-e
But, by (1) and (2) we get,
ab _ _ ef
a-b f—e

=~ R is not transitive.
13. Find the number of 5-digit numbers formed using the digits 0, 3,4, 7, 9 when repetition of digits is allowed:
Answer (2500)

Solution:

<_
-
-
-
-

3 0 0 0 0
4 3 3 3 3
7 4 4 4 4
9 7 7 7 7

9 9 9 9

Total number of 5-digit numbers =4 x5 x5x 5 x5 = 2500

14. Reminder when 5% is divided by 11 is
Answer (9)

Solution:
We have,
599 — (55)19 . 54
= (3125)1° . 5%
(111 + 1)*° . 5*
(11k +1) -5*
=11k, + 5%
When 5% is divisible by 11 we get remainder = 9

15. If f(x) + f:gdt =+/x + 1 then value of 12f(8) equals
Answer (17)

Solution:

fOo+ ;B =V ¥1
Differentiating on both sides,
f/(x) + fx) 1

Tx  2vxtl
since y = f(x) we get Z—Z = f'(x)
&y, y_ 1
= dx + x 2Vx+1

1
Integrating factor(L.F.) = e/3%* = eln* = x



= x _lfL
Y =2
=>xy=%f\/x+ -

3\/m
sxy =22+ -2Vx+1)+c (1)
If we put x = 3 in f(x) +f3x@dt =+/x + 1 we get,
=>f(3)+f33@dt=\/1
=>f(3)=2
By substituting f(3) = 2 in eq.(1)
3
=3x2=2(2:-2v2) +c

16
>c==—
3

- 8@ =1(2(9)7 - 2v9) + 22
>8f(8) =2 -3+
>8f(8) ==

= 12f(8) = 17

T

16. y = f(x) is a parabola with focus (—% 0) and directrix y = —%. Given that tan™® /f(x) + sin™/f(x) + 1 = =
Then number of real solutions for x is

Answer (2)
Solution:

SP =S50
12 5 12

(“g) ty —(Y+z)1

Xt txtyi =y 4oty

Equation of parabola: y = x% + x

= flx) =x*+x

= tan 'Vx2 +x +sin71Vx2 +x +1=§

Stan 'VxZ+x =cosTiVxZ+x +1

Tl” ) =cos 'VxZ+x +1
:@%ﬁ:&ﬁ??{
>x’+x+1=1
>x*+x=0
=2>x(x+1)=0
>x=0o0r—-1
~ Number of real solutions for x are 2.

= COS_l(

17. The direction ratio’s of two lines which are parallel are givenby < 2,1, —1>and<a+§, 1+, 2 >. Then the
value of |2a + 38| is

Answer (11)
Solution:

Since, the lines are parallel.
L atf _ 1+B i

2 2 -1
s>a+pf=—4and1+p=-2
=>pf=-3
S>a=-1
So, |2a + 3B| = |2(-1) + 3(-3)| = |-11| = 11



18. Given |d| = V14, || = V6, |d x b| = V8. Then the value of (@ - b)" is

Answer (36)

Solution:

(a-b)° =1aP|| - |axb|
=14 X6 —48
= 36



