Q1.

Q2.

Q3.

Q4.

Q5.

Q6.

Q7.

Qs.
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f(x) = x*+px*+ qx+ 10 has a maximum at x =
— 3 and a minimum at x = 1. The values of p and q
are:

(@p=-3,q9=-9

(b)p=34q9=9

(€)p=-3,9q=9

(dp=349=-9

Area of the region bounded by eilipse:—z + ':—z = 1is:
(a) mab sq. units

(b) ab sq. units

(c) ma sq. units

(d) mh sq. units

If the feasible region of a system of linear inequalities
can be enclosed within a circle then it is called

(a) Shaded area

(b) Bounded region

(c) Circular region

(d) Unbounded region

_ 1-x? dy . :
y = log, (ﬁ) then - s equal to:

(a)
(b)
(C] 4 -1x4

(d) =2

1-x*

ax3

1-x%
—dx

1-x*

dzy, ¥
Ifx =t* y=t,then T isgiven by

(@) — =
[b) 1::7
(-
(d) =

66 18 36
1 3 4
11 3 6

The value of the determinant is:

(a) -1
(b) 1
(c)0
(d)2

Points at which normal to the curve y = x* — 3x is
parallel to y-axis are:

(a) (1,2) and (1,-2)

(b) (1,—2) and (-1, 2)

() (1, 2)and (-1,-2)

(d) (-1, 2)and (1, 2)

3x—8 3 3
One root of the equation| 3 3x -8 3 =
3 3 3x—8
0 is:
8
(@3

(b):

Q9.

Q10.

Q11.

Q12.

Q13.

Q14.

(©)3
CIES

The probability distribution of a random variable X is
given by

X 0 1 2 3 4

PX) |01 |k 2k |2k |k

The value of k is:
(ao
(b) 0.1
()1
3
(d) 5

The inverse of the matrix [f _01] is:
@l %l
Ol

© [—21 {1)]

@2

foz (x? +1)dx is equal to

@

(b) 4

(c) 10

(d)8

j‘md:ﬁ is equal to
{a];loglx -3+ %]ogb{ +4|+C
(b) —;10g|x — 3+ ;logjx +4|+C
(c]%lnglx - 3|+ %loglx +4|+C
(d) %log]x —3|—Zloglx + 4| +C

There are 4 bulbs out of which 2 are defective. Each
bulb is tested in random order till both the defective
bulbs are identified. The probability that only two
tests are required to identify the defective bulb is:

(@3
(b)3
(©=
(s

Corner points of the feasible region for a liner
programming problem are (0, 2), (3, 0), (6, 0) and (0,



Q15.

Q16.

Q17.

Q18.

Q19.

Q20.

5). Let F = 4x + 6y be the objective function. The
minimum value of F occurs at;

(a) (0, 2)only

(b) (3,0)only

(¢) Any point on the line joining the points (0, 2) and
(3,0) only

(d) The mid - point of the segment joining the points
(0,2) and (3, 0) only.

Match List I with ListII
LIST I LIST II
A P o 3 L. order + degree =2
dx? (E)
B. a?yy° dZy ay\2 order +degree = 3
2(33) +3(3(3) =e
C. dy_{_i_ 3 [I. order +degree =4
dx ' dy ~
dx
D. | dy 5 V. order +degree =5
e Tx = 5
Choose the correct answer from the options given below:
(a) A-I11, B-1V, C-I1, D-I
(b) A-111, B-1V, C-1, D-1I
(c) A-1V, B-1II, C-I, D-II
(d) A-1V, B-I1I, C-11, D-I
Forx € [-2, 2],let f(x) = x* + 2 . ;5
A, F(3) 15 continuons in [-2,2] A.| | sinxcosx dx L. [log(1+sin®x) +C
B. f(x) is differentiable in (-2, 2) [ dx x
B.| | —— II. [tan=+C
C. fg(—z)) =f(2)=6 sin? cos? x Ry
D.fi[(1)=10 sin 2x 1
Eh[oose the correct answer from the options given C. f T ™ L. —zcos2x+C
elow:
(a) A, D only D. J’(l IV. |tanx-cotx+C
(b) B, C, D only — cos x) cosec? x dx
(c) A, B, C, D only Choose the correct answer from the options given
(d) A, Band C only below:
I?ia;ef;.ofregion bounded by two curves y? = x and %g ilizvl': BB-II,V(']C[-IT,[E-]{II
L (c) A-111, B-11, C-1V, D-1
[Z) Lsq. it (d) A-11, B-III, C-1V, D-1
( )Esq. unit o .
1 . Q21. A card is picked at random from a pack of 52 playing
(c) g SA:unit cards. Given that the picked card is a queen, the
(d) gsq_ unit probability of this card to be a card of spade is:
1
sin15° cos15° 2 sin30° @3
The value of |sin30° cos30° sin45° |is: (b) e
cos 75° sin75°  sin90° (©=
(a) 1 :
[b)l{J (d)3
() EF Q22. The integrating factor of the differential equation
(d]f xZ—i—y:sinxis:
1
The area of the parallelogram of which fand i + jare (a) T
adjacent sides is (b) x
(a)1 (c) eloex
(b) 2 ()~
1
P s
[d) iﬁ Q23. Area of the region bounded by the curve y = %cosx
(d) and x - axis betweenx=0and x = 2w is:
Match List I with List I (a) 2 sq. units

| LIST I |

LIST I |

(b) 4 sq. units
(¢) 3 sq. units
(d) 1 sq. units



Q24.

Q25.

Q26.

Q27.

The number of all possible matrices of order 2 x 2
with each entry 0, 1, 2, and 3 is:

(a) 16

(b) 64

(c) 256

(d) 1024

Match List I with List II

LIST 1
A If4sin"'x +cos™'x =m,
' | then x equal to

1-tanZ 15°
B. | The value of —— II.
1+tan? 15°

LISTII

Ifx+ i = 2, then principal
value of sin-'x is

Two angles of a triangle are
D.|cot! 2 and cot! 3, then third |IV.
angle is
Choose the correct answer from the options given
below:

(a) A-I1, B-1V, C-I, D-III

(b) A-111, B-1, C-1V, D-1I

() A-1, B-11, C-I11, D-IV

(d) A-1V, B-III, C-11, D-1

Nlél -{:-lg’mu—uml::t

The value of k for which the following system of
equations does not possess a unique solution is:
kx+3y—-z=1

x+2y+z=2

kx+y+2z=-1

(@) -2
(b)
()7
() 7-

The direction cosines of the line
x—=y+z=5=0=x-3y—-6=0
(a) 2, -4,1
(b)3,1,-2

3 1 -2
[C]ﬁ;“@-ﬁ

3
Des 55

Q28. The image of the point (3,-2, 1) in the plane 3x — y +
4z =2 is:
(a) (3.-1,4)
(b) (0,-1,-3)
3 5
@ (3-3-1)
(d) (0,-1,3)
= sin 2x
ng' gcos”xi—sin“‘x =
m
()3
m
(b) 5
(c)m
(d)o

Q30.

If y = Asinx + B cos x, then which of the following is
correct?

a2y
@) z-ry=0

Q31.

Q32.

Q33.

Q34.

Q35.

2
b)Z+y=0

d’y _ dy
()52 =

X T dx
ay _ -ay
{d]dxz_ dx

The feasible region of the constraints x = 0, x + y <
land x —y < 1 is situated in:

(a) l'and II quadrant

(b) Il and II1 quadrant

(c) Iand IV quadrant

(d) L 1L, 111 and IV quadrants

Match List I with List 11
LISTI LISTII
A I 1—cos2x L |2
x]—I;% 3x2
B. o x*—-16 1. | 8
lim
=4 x—4
C . sinax + 4x I | 1
m-—r—:-
x=0ax + sin4x
1
D. oz o1 V. E
lim 3
gl 7 S, |

Choose the correct answer from the options given
below:

(a) A-1, B-11, C-11, D-IV

(b) A-1V, B-I1, C-11I, D-I

(c) A-IV, B-I1, C-I, D-11I

(d) A-I11, B-I, C-1V, D-11

Match List I with List II

LIST1 LIST II
A. | Range of | . | (0,m)
cosec”'x
B. | Range oftan™'x | IL. .
g ) TI{ )
C. | Rangeofsec™x [ IIL | [_T ™ _
EEET
D. | Range of cot™ x| IV. .= E)
2'2

Choose the correct answer from the options given
below:

(a) A-11, B-1V, C-111, D-1

(b) A-111, B-1V, C-II, D-1

(c) A-111, B-1V, C-1, D-1I

(d) A-1V, B-111, C-I, D-II

If fiR—Agivenbyf(x)=x>—-6x+12 is a
surjective function, then the set A is:

(a) (3,)

(b) (=0, 3)

(c) [3,)

(d) (=22, 3)]

Let P = [a;;] be a 3 X 3 matrix and let Q = [b;;] where
by = 2" a; ¥ 1 < i,j = 3.1fthe determinant of Pis 2,
then the determinant of Q is:

(a) 22

(b) 212

[CJ 211

(d] 21ﬂ



Q36.

Q37.

Q38.

Q39.

Q40.

Q41.

Q42.

Q43.

Q44.

Suppose 10% of men and 0.5% of women have grey
hair. A grey hair person is selected at random. If there
are equal number of males and females, then the
probability of the selected person being a female is

@

(b) 2

(c) 200

(d)<

For x < % derivative of tan™? (%) with respect to
14 4x2is:

(@) 1+2;x12

() s

1
() xy 14+4x2
(d) 2xV1 + 4x2

Radius of a spherical balloon is increasing at the rate
of 0.5 cm/sec; then the rate of increase of its volume
when radius is 10 cm is

(a) 1507 cm?/sec

(b) 200w cm? /sec

(c) 400w cm?/sec

(d) 3007 cm?/sec

If the relation R: A — B, where A = {2, 3,4} and B = {3,
4,5}isdefined by R {(x,y): x <y,x € 4,y € B} then
(@ R={(2, 3),(2, 4,3.,4),3, 5,4 4}
(b)R={(2, 3),(2, 4),(2,5),(3, 5),(4 5)}

() R={(2, 3),(2, 9,(2,5),(3, 4,3, 5).(4 5)}
(A R={(2, 3).(2, 5),(3,3).(, 5,4, 4),(4, 5)}

The slope of the normal to the curve y = x* — 4sin x
atx=0is:
(a) -4

1
(b) 7
(c) 4

1

(d -3

If the difference of two unit vectors is again a unit
vector, then the angle between them is
(a) 30°
(b) 45°
(c) 60°
(d) 90°
The function f(x) = cos x is strictly decreasing in:
T 3T
@ (5-%)
(b) (0, 27)
(c) (m, 2m)
(d) (0,m)
If order of matrices A, B and C are 4 X 3,5 x4 and
3 X 7 respectively, then order of €' x (A" x B') is

@7%5

(b)4 x5
(c)4x 3
(d)5x 7
According to the graph drawn here, identify the

constraints of the associated linear programming
problem:

P + h > X
123 63 67 8900
m (0

|r'

(A)x,y=0, x+2y=10, 3x+4y =24
Mxy=20 x+2y<10, 3x+4y <24
(Qx,y=0, x+2y <10, 3x+4y =24
(d)x,y=0, x+2y =10, 3x+4y <24

Q45. Match List | with List Il
LIST I LIST 11
A. 1 _[3 4 ; L. 5 2
IfA™" = [5 6],thenAls [7 3]
B. _[2 -1 T . I1. 0 1
ifA=|5 ;| thenaATis 5 o
¢ 1_[5 7 ey . | -3 2
IfA™1 = [2 3],then (A" is [ 5 3]
2 2
D.|IfA= [a;j]zxzwhere a;;=(@{— | V. [5 5 ]
/)%, then A is > 10
Choose the correct answer from the options given
below:
(a) A-11, B-1V, C-111, D-I
(b) A-1V, B-111, C-1, D-11
(c) A-111, B-1V, C-1, D-1I
(d) A-1, B-1V, C-11I, D-II
Q46. The maximum number of equivalence relations on the
set 4 = {3,5,7)
(a)1
(b) 2
(c)3
(d)5
3
Q47. The maximum value Uf—lnf: occurs at x =
(a)e
(b) -
(c) 3e
3
()2
2 _ X ;
Q48. The function f(x) = Tk € Ris
(a) continuous everywhere
(b) not continuous anywhere
(c) discontinuous at x = 2,3,5
(d) discontinuous at x =0
Q49. The order and degree of differential equation
ﬂ’ d d? :
2y + -d{- = (x + d_;%) respectively are:
(a)3,1
(b) 3,3
()11
(d) 2,2
Q50. The projection of { — j on the vector i + J is:

(a) W{E
(b 5
()2
(d) 0




SOLUTIONS

s1.

Sol.

S2.

Sol.

53.

Sol.

54.

Sol.

S5.

Sol.

se.

Sol.

57.

Sol.

Ans. (d)

Given function

fx)=x?+px®+qx +10

fl(x)=3x*+2px+q

f(x) = x* + px® + gx + 10 has a maximum at x =

—3and aminimumat x = 1.

3(-32%+2p(-3)+q=0=2>27—-6p+qg=0=
6p—q =27 o [i)

3()*+2p()+g=0=23+2p+qg=0=>2p+

. N (1)

Adding eq. (i) & (ii)

8p=24=p=3

From eq. (ii)

23)+q=-3=p=-9

Ans. (a)
Given equation of ellipse
x2 y2
= + il 1
y= g a? —x?
Area bounded by curve = 4 fua ydx =
42]: va? —x%dx
2 1]
= 43{£w42 —x? +=sin! (5)} =42 x
alz 2 allg a
2z
%sin_1 (g) = 4%0 X g = mrab sq. unit
Ans. (b)
If the feasible region of a system of linear inequalities
can be enclosed within a circle then, it is called
Bounded region

Ans. (b)
We have

== il 2 2
y = log, (ﬁ) = log(1 — x*) —log(1 + x*)
dy _ 1 4.1 _
(Jlx_l—x2>1< 2x 1+x2xzx
) (1+x2+1—x2)_ —4x

% (1-x2)(1+x2)) ~ 1—x*
Ans. (a)
Given

—_
x=ty=1
& 43,2
dt dt
ay . 1
dx ~ 4t3
dy _ 3,44t _ 3 1 _ 3
dx2 = 4 dx ~ 4t a3 T 16t7
Ans. (c)
We have

66 18 36 11 3 6

1 3 4|=6|1 3 4|=6%x3x
11 3 6 11 3 6

11 1 3
211 1 2

13 1% 3
= 36{11(1) — 1(—19) + 3(—10)}
36(30—-30)=0
Ans. (b)
Given curve

y=x*—3x

$8.
Sol.

S9,
Sol.

$10.
Sol.

S11.
Sol.

S12.
Sol.

$13.
Sol.

Lo gx?i-3

If normal to the curve is parallel to the y - axis, then
tangent to the curve is parallel to x - axis

> 2 =023 -3=0>x=1+1
x=1=2y==-2

x==1=2y=2

So, required points are (1,—2) & (-1, 2)

Ans. (b)
We have
3x—8 3 3
3 3x—8 3 =0
3 3 3x—8
Rl_’R1+R2+R3
3x—-2 3x-2 3x-2
3 3x —8 3 =)
3 3 3x—8
ol 1 1
(B3x—-2)|3 3x—8 3 =0
3 ] 3x-—8
Onerootisx=§
Ans. (d)
We have

PO+PL+P2D)+PB)+P4)=1
01+k+2k+2k+k=1
ekzo.gzok:%z

_ 3

2

60 20
Ans. (d)

Given

[ ol
“dj(’q)=[—01 %]
4] =1

Al= 0 1]

=1 2
Ans. (a)
We have
2, o S 8 A
fer+ndr={+x} =2+2=2
Ans. (a)
We have

x
[ dx
xc+x—12
X

x2+x-12  (x—3)(x+48)
Let

X _ A B
(x—2)(x+4)  (x—3)  (x+4)
x=A(x+4)+B(x—3)

Put x = 3, we get
3

A==
7
Put x = —4, we get
4
B=-
7
Now
J» x - E dx i dx
x24x-12 7Y x=3 7Y x+4

= Zloglx — 3| +-log|x + 4| +C

Ans. (c)
Total bulbs = 4
Defective bulbs = 2



S14.,
Sol.

§15.
Sol.

S16.

Sol.

517.

Sol.

518.

Probability of first be defective = % = %

Probability of second bulb to be defective = ;l
Required probability = % X % = é

Ans. (c)
We have
Corner points of the feasible region for a liner

programming problem are (0, 2), (3, 0), (6, 0) and (0,

5)

&F =4x + 6y
At(0,2),F =12
At(3,0),F =12
At (6,0), F =24

At (0,5),F =30
The minimum value of F occurs at any point on the
line joining the points (0, 2) and (3, 0) only

Ans. [a}
3
dy\z
(A) rix‘g = (E)
Squaring both sides
d?y 2 _ (dy 3
(&) = ()
Order = 2 & degree = 2= Order + degree = 4

® 2(52) +3(Z) () =
Order + degree=3 + 2 =5

[C] We have
dy - d_y
+E— 3=>(dx) +1_3(dx)
Order + degree=1+2=3
(D) We have
Wy xt=
dx
Order + degree = 1+1=2
Ans. (d)

f(x) is continuous in [-2, 2]
f(x) is differentiable in (-2, 2)

f(=2)=f(2)=6
But
ff)+0,1€(—2,2)
Ans. (c)
Curve y? =xandx? =y
y-axis .
X=y
X' X-axis
O
yex
y'

then, Area = ful( x —x%) dx
3 37 1

=3[l - ["—]

=21-0-(-9)

_E_E_i

3 3 3

Ans. (b)

Sol.

519.

Sol.

520.

Sol.

S21.

Sol.

522.

Sol.

We have
sin15° cos15° 2sin30°
sin30° cos30° sind5° | =
cos75° sin75° sin90°
sin(45° — 30°)  cos(45° — 30°) 2 X %
1 V3 1
2 £l V2
cos(45° + 30°) sin(45° + 30°) 1
V3-1 V341 1
2\"5 2\.‘3
=|2 RE -}: =0 {since R; & R; are same}
2 2 V2
VE-1 341 1
242 242
Ans. (a)

The area of the parallelogram of which fand i+ jare
adjacent sides is
[Ix(i+])| = |}T:| = 1sq. unit

Ans. (a)
(A) [sinxcosx dx =%f251nxcosxdx =

ljsin 2x dx =l{—mszx} = —%CDSZI +C

2 2
sin® x+cos® x
(B) 'rqmz cos? x = f sin2 x cos? x
J’COSEC xdx =tanx —cotx + C
sin 2x 2sinxcosx
© 'r 1+sin? x 'r 1+sin® x

Putsinx =t = cosxdx = dt
2tdt

12
Put 1+ ¢ = u = 2tdt = du
= ﬂ logu =log(1 + t*) = log(1 + sin® x)
(D) f(l —cosx) cosec® x dx = [(cosec®x —
cosx cosec?x)dx
= [ cosec?x dx —j;‘:;’;d

Putsinx =t = cosxdx = dt
=1

dx = [sec?xdx +

:—cotx—j’%:—cotx—r_—l+£'=—cotx-l—
1

sinx

1 cos X 1 —cosx

sinx  sinx ~ sinx

oo X
_1—(1—25|n ?)
B Tl
2sin5coss

2 2

=ta I+C
= ]12

Ans. (c)

Total cards = 52

Cards of queen = 4

Cards of spade = 13

E: Spade cards

F: Cards of queen

n(E) =13, n(F) =4n(EnF)=1

PENF)=_&P(F) =

P(ENF)
P(F)

1

4

Required probability P (i)

SE R

Ans. (d)
The differential equation is

dy =
xd—~y= SInx

dy y sinx

dx x «x



§23.

Sol.

524.

Sol.

§25.

Sol.

526.

Sol.

p=-2

: j’—l dx
Integrating factor = el P4* = ¢/ 7%
Ans. (a)

Given curve

3
y = cosx

2m 1
Area of bounded curve = fn S cosx dx =

T n
2 fuﬁécosxdx =4x %j’n‘?cosxdx = 2[sin xlg =
2 X 1 = 2sq. unit

Ans. (c)

Order of matrix =2 x 2

Number of elements = 4

Number of entries = 4

Number of possible matrices = 4* = 256

Ans. (a)
(A) 4sin*x+coslx=m
3sin"*x+sin'x+cosTlx=m

T
3sin‘1x+§=n‘

, i3
3sin"lx ==

ra

X ==
(B) We have
1 —tan? 15°
1 + tan? 15°
(C) We have

3
= cos2(15°) = cos30° = g

1
x+;=2=9x2—2x+1=0=?(x—12=

=1

. 1
= p~logx —

x

Now principal value of sin™! x = sin"!(1) ==

(D) Let
cot™'2=a,cot™'3=¢
1
catazZz)tanazE
1
cotﬁ=3=>tan,8=§
i G| 5
7273 %
tan(a + f) = 1 1=§=1
l-zx3 %
I3
a+,8—1
Suppose third angle be 8
a+p+6=m
g = m 3w
TR s
Ans. (a)
Given
kx+3y—z=1
x+2y+z=12
kx+y+2z=-1
Here
k3 -1
A=11 2 1
—k 1 2

527.

Sol.

528.

Sol.

§29.

Sol.

If |A| = 0, then the system of equations does not
have unique solution

k 3 -1
1 2 1
-k 1 2
k(3)—3(2+k)—1(1+2k)=0
3k—6—-3k—1—-2k=0
—7-2k=20

={)

- (i)

x—3y—6=0 ; (11]

Direction ratios of]me (1 — i + f) x (1—3))=3i+
j—2k

Direction ratios are 3,1, —2

So, direction cosines are
3 1 2

JER T (-22 VR0 (-22 | B EH(-2)?

ie.

3 1 2
VIZ VT ' V1A
Ans. (b)

Given equation of plane is

3x —y+ 4z = 2 & given points are (3,-2, 1)

If image of (a, f8,y) with respect to the plane ax +
by + ¢z +d = 0is (x,y,z), then

_y—B z—y —2(aa+bf+cy+d)
a b T c az+b%+c?
i.e.

x—3 y+2

X—a

z—1

_%Q(sxah{—qfx{—2)+4x1-a
(32 + (1) + (4)?

x—3 y+2 z—1 =26
3 ~T% 26
x—3_y+2_z—1_ i
3 -1 4
x:O;y:—l,Z:_B
Ans. (b)

We have

sin2x

i S
cos*x +sin* x

e — alA

sin 2x
= =g PR 32 7o dx
o (sin?x + cos? x)? — 2 sin? x cos? x
iy
3 sin 2x
= 1 dx
0 1—zx4sin2xcoszx

L3 s
sin 2x
0 l—i(sian)2

% sin 2x
= [T
01— jsin2 2x



530.
Sol.

S31.
Sol.

S32.
Sol.

533.

Sol.

i i
I sin 2x ry sin 2x
=f 1 dx=f 1—dx
01 —j(l—cos2 2x) 0 ?(1+c052 2x)
5 sin 2x
o (1+ cos?2x) x
Putcos2x =t = —2sin2xdx = dt = 2sin 2x dx =
—dt
Ifx=0,thent =1
Ifxz%,thenJ::O

% it T
N e =130 —
L T U

Ans. (b)
We have
y = Asinx+ Bcosx

dy .
— =Acosx — Bsinx
dx

d?y
dx?
d’y ; .
w+y = —Asinx —Bcosx + Asinx+ Bcosx =0
Ans. (c)

Given constraints

x20, x+y<landx—-y<1

= —Asinx — Bcosx

X+y=1 e (i)

x—y=1 veerermresssrenes (1)

From eq. (i), we get

(1,0)&(0,1)

From eq. (ii), we get

(1,0)&(0,-1)

Feasible region is situated in | and [V quadrant

Ans. (b)
(A) We have
.. 1-cos2x 0

5:15»?137 {form . }
Using L' Hospital rule
Jim 232 {form 2 }
x—0 0

Again, Using L' Hospital rule
4cos2x 4 2

=0 6 6 3
(B) We have
x*—16 x+4)(x—4
lim =1 ( X )=4+4:8
=4 x —4 x—4 x—4
(C) We have
sin an+4x {form 2}
r—( ax+sin 4x i}

acosax+4‘a+4_

#0a+4dcosdx a+d
(D) We have

. z3-1
lim=
z2—1 76—1

1
Putzé =x z—=1lasx—1

lim =t = |jm &0 _ 5
x—1 x—1 x-1 x—1
Ans. (b)

(A) Range of cosec™x is [—%%} — {0}

(B) Range of tan™! x is (— ;—r,g)

S$34.
Sol.

S$35.
Sol.

S36.
Sol.

S37.
Sol.

§38.

=% . bid
(€C) Range ofsec™ xis [0, 7] — {-2-}
(D) Range of cot™* x is (0, )

Ans. (c)

Given

f:R— Agiven by f(x) = x? —6x + 12

Let
y=x*—6x+12=x*—-6x+9+3=(x—-3)*+3
If f:R—=Agvenbyf(x)=x>-6x+12 is a
surjective function, then the set A is [3, ).

Ans. (a)
Let
[A11 Qg3 Qg3
P =01 Q2 a3
(231 O3z Q33
Q = |by;], where b;; = 2*a;for 1 < i,j < 3.
[22a,;, 2%a;, 2%ay;
Q=|2%a 2%ay, 2%ay
2%a;;,  2°a;; 2%,
2%y 2%ay 2%
Q] = |2%a,, 2%a,, 2%a,|=22x2%x
Ppes PPass 2oasy
a;; 2ay; 2%ay
¥ lase o5y 2oz
az 2az; 2%asxn
Qi Gz 3
=29%x2x22[ap; Qy dp|=2'2%x|P|=212x%
Qzy; O3z Qa3
2 = 2'% [since |P| = 2}
Ans. (b)
Let
M: Male
F: Female

G: Grey hair person
Probability of the selected person being a female is
P(F)P(GIF)

PIFIO) = 5anp@cim) + PAOPEIF)
Here
P(M) ==, P(G) =%, P(GIM) === —& P(G|F) =
) 2’ 2.7 100 10
100
1,05 05

" Z > 100 __Zo0  _ 1

PO =T 51 05~ T1, 05 ~ 21
2710727700 207 200

Ans. (b)
Let
u=tan"! (:jii) =tan"'(1) + tan"!2x = E-%-
tan~! 2x
v =41+ 4x2
du B 1 S 2
dx 1+ 4x? T 14 4x2
dv 1 <8 4x
_— X =
dx ?’1 +4x22 V1 + 442

u
du _dx _ T+4x? _ 1
dv dv  __4x  2xV1+4x?

dx 1+ 4x?

Ans. (b)



Sol.

S$39.
Sol.

540.

Sol.

S41.
Sol.

S42.
Sol.

S43.
Sol.

544,
Sol.

§45.
Sol.

Radius of a spherical balloon is increasing at the rate
of 0.5 cm/sec; then the rate of increase of its volume
when radius is 10 cm is

Let r be the radius of spherical balloon, then

4
Volume = = ar

Given

% = 0.5cm/sec &r = 10cm
AT T 2
dt_dt(smr)_anxgr th_4?r><(10) X

0.5 = 200mcm? /sec.

Ans. (c)

Given

Relation R: A — B, where A={2, 3,4} and B={3, 4, 5}
isdefined by R {(x,y): x < y,x € A,y € B} then
R={(2, 3),(2 4,(2,5).3 4,3, 5.4 5)}

Ans. (b)

Given curve

y = x% — 4sinx

Y~ 3x2 _ 4cosx

dx

Slope of tangentat x = 0 is
| SO

dxly=p

Slope of normal = %

Ans. (c)

Let |@| & |b| be two unit vectors such that |d@ — b| = 1
li—b| = dl*+|b| -2a.b

12 = 1% + 12 — 2|d| |b| cos 0
1=2--2c059=-cosn92§='9260°

Ans. (d)

Given function is

f(x) =cosx

f'(x) = —sinx

sinx > 0in (0, m).

So,—sinx < 0in (0, m7)

i.e. f(x) = cos x is strictly decreasing in (0, 7).

Ans. (a)

Given order of matrices A,BandCare4 x 3,5 X 4 and
3 X 7 respectively, then

Order of matrices A',B" and €' are 3 X 4,4 x5 and
7% 3.

Now

Orderof C' x (A' x B") is 7 % 5.

Ans. (d)
xy=0 x+2y =10, 3x+4y <24

x+2y=10 cerreessnensnnssenes (1)

Ix+ 4y =24 sl

From eq. (i)

(10,0) & (0,5)

From eq. (ii)

(8,0) & (0,6)

From eq. (i) & (ii), we get

x = 4 &y = 3 are the intersection point.

Ans. (c)

(A) Given
1_[3 4
ar=[; ¢

S$46.
Sol.

$47.
Sol.

$48.
Sol.

$49,
Sol.

9-3log x3

-3 2
(A‘l)*:A:[z _zl
2 2

(B) Given
R -1 P 12 3
as[; Tl=a=[4 1

AAT:[% _1”—21 gzg 150]
(C) Given

=g ]

We have

(AT)—l = (A—l)‘f‘ — [; g
(D) Given

ay = (i —j)?

Then

_[0 1

4= [1 0
Ans. (d)
Givensetis A = {3,5,7}
Equivalence relations on A are
{(3,3),(5,5),(7,7)}
{(3,3),(5,5),(7,7),(3,5),(5,3)}
{(3,3).(5,5),(7,7),(5,7),(7,5)}
{(3,3).(5,5),(7,7),(3,7),(7,3)}
{(3.3),(5,5).(7.7),(3,5), (5. 3),
(5.7).(7,5).3.,7),(7.3)}
There are 5 equivalence relations.
Ans. (a)
Given

log x*

flx) = ¥
3;:cle—gx3xz—log;\c3 X3 9_3logx?

! P
f'&) o . 9x? 9x?
For maxima or minima
flx)=0
9 — 3logx* 3

92

lugx3x= 3
x*=¢e?
x=e

P has maximum valueatx = e

Ans. (c)

x
f®) = a6
f(x) is discontinuous at x = 2,3, 5.

Ans. (b)
Given differential equation is

3 d d?
2y+—y=(x+—y)

is not existat x = 2,3, 5. So,

dx dx3

1

dy\3 d3y
(2r+7) -(”a;s“)

Taking power ‘3’ both sides

dy diy\’
(r+35)= ("*@)

Order = 3 & degree =3

$50. Ans. (d)

Sol.

The projection of { —  on the vector i + j is
(f=J)E+]) 11 =i

2+ 1 A



