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KEY ANSWERS
1 2 16 4 31 1 46 2
2 3 17 4 32 1 47 4
3 2 18 3 33 2 48 4
4 1 19 1 34 R} 49 1
5 3 20 1 35 R} 50 4
6 3 21 2 36 1 51 1
7 4 22 2 37 2 52 1
8 1 23 1 38 3 53 2
9 1 24 1 39 R} 54 3
10 2 25 2 40 2 55 3
11 3 26 1 41 3 56 4
12 3 27 R} 42 4 57 3
13 4 28 4 43 2 58 2
14 3 29 3 44 4 59 4
15 4 30 3 45 1 60 3
. 11 . . .
1. Ifamatrix A = L satisfies A® = kA’, then the value of k is
(1) 6 2) 32 3) 1 @) é Ans: 2)
11
Solution: A = [1 J = A'=2A;A'=A; A’=2A=4A
L A°=8A=32A =32A'=kA' =k =32
k 2 . .
2. IfA= 7 1 and |A*| =125 , then the value of k is

(-4 2)£2 3)+3 (4)-5 Ans: (3)

Solution: |A| = k>~ 4 - [A’| = [A]' = (K* - 4) =5 = kK~ 4 =5

k=9, k=13

3. If A is a square matrix satisfying the equation A> — 5A + 71 = 0, where [ is the identity matrix and 0
is null matrix of same order, then A~ ' =

1) %(71 ~A) 2) %(51 ~A) 3) %(A ~s1) @) 7(51 — A) Ans: (2)

Solution: A2—5A+7I=O:>A—51+7A‘1=0:>A1=%(51—A)

4. If A is a square matrix of order 3 x 3, det A = 3, then the value of det (3A™") is

(1)9 2) % (3)3 4) 27 Ans: (1)
Solution: [3A™|=3". |A™| =3 13l
Al 3
I 3 . . . .
5. IfB= L }be the adjoint of a matrix A and |A| = 2, then the value of a is
a

(1)3 (2)4 3) 5 (4)2 Ans: (3)
Solution: B| =|adjA|=|A|=a -3=2= o =5
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10.

I11.

12.

The system of equations 4x + 6y = 5 and 8x + 12y = 10 has
(1) Only two solutions (2) No solution
(3) Infinitely many solutions (4) A unique solution Ans: (3)
Solution: Second equation is the same as the first equation.

Ifa=i+2j+k, b=1i-j—4k and ¢ =i + j + kare such that a + Ab is perpendicular to ¢, then the
value of A is

(1O 2)1 (3) £l 4)-1 Ans: (4)
Solution: d + Ab=(1+X)i+ (2 -21)j+(1+40)k

(a+M§).a=0:»1+x+2—x+1+4x=0:»x=—1

If |?1| =10, B‘ =2 and a.b = 12, then the value of ‘5 X B‘ 1S
(1) 16 (2)5 3) 10 (4)14 Ans: (1)

Solution: ‘5 x Br + (5 .B)z = |E1|2 ol

:‘5XB\2+144=100><4:>\5><B\=\/ﬁ=16

Consider the following statements:
Statement(I) : If either |4 = 0 or ‘B‘ =0,thenda.b=0.

Statement (IT) : If @ x b = 0, then a is perpendicularto b.

Which of the following is correct?

(1) Both Statement (I) and Statement (II) are false

(2) Statement (I) is true but Statement (II) is false

(3) Statement (I) is false but Statement (II) is-true

(4) Both Statement (I) and Statement (II) are true Ans: (1)

If a line makes angles 90°, 60° and © with x, y and z axes respectively, where 0 is acute, then the
value of O is

T T T T
1) = 2) — 3) — 4) — Ans: (2
OF 0 UK @1 @
Solution: cos®90° + cos® 60° +cos’0 =1= 0=30° i.e.%

The equation of the line through the point (0, 1, 2) and perpendicular to the line

X—1:y+1:Z—1iS

2 3 -2
-1 z-2 X -1 z-2
nX_Y—'_ X Y- _
()3 -4 3 ()3 4 -3
-1 -2 X -1 z-2
(3)_13:3’722T (4)§=YT= : Ans: (3)

Solution: All the lines in the options are through the point (0, 1, 2). But L condition is satisfied by
the line (3) because (2) (—3) +3(4) + (—2) (3) =0.

A line passes through (— 1, — 3) and perpendicular to x + 6y = 5. Its X intercept is
(1)2 @) % (3) —% 4)-2 Ans: (3)
Solution: 6x —y=—6+3

Puty=0=6x=-3 ,-,Xz_%
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13.

14.

15.

16.

17.

The length of the latus rectum of x> + 3y*= 12 is

(1) 24 units

2 2

Solution: x + Y o_
12 4

Cox =X
lim 1S
x —>1 X _1

(2) %units 3) % units (4) %units Ans: (4)
2
lnR=2. 2 op 4

4
a 23 3

(1) % 2)0 3)7 (4) does not exist Ans: (3)
(65
Solution: 1= limvx———Z2=1x7x1°=7
x—>1 \/; -1
1 1
4’ - ——= 4 -
Aliter: 1= lim1 12‘/; = 2_7
2Jx 2
Ify= COS.X , then
I + sinx

dy -1 dy 1

= _ b) = =
@) dx 1+ sinx ®) dx 1+ sinx
(c) Lo (E -~ EJ (d) Lo (E -~ ij

dx 2 4 2 dx 2 4 2
(1) Both b and d are correct (2) Only b is correct
(3) Only a is correct (4) Both a and ¢ are correct Ans: (4)

sin(Tc — XJ
Solution: y = — 2% _ 2 —tan (E _ Ej
1 + sinx (7: ) 4 2
I+ cos| ——x
2
R A (E - ij x (_lJ — Lgec? (E - ij, which is (c)
dx 4 2 2 2 4 2
Also, dy _ ((1+ sinx)(-sinx) —zcosx . cos X) _ —(sinx + 12) _ —% which is (a)
dx (1+sinx) (I+sinx) l+sinx
Match the following:
In the following, [x] denotes the greatest integer less than or equal to x.
Column-I Column-11

(a) x|x| (i) continuous in (- 1, 1)
(b) x| (ii) differentiable in (— 1, 1)
(c) x + [x] (111) strictly increasing in (— 1, 1)

(d) |x—1| +|x + 1|
(1)a —iii, b—ii, c—

(3)a —iv,b — iii,c —

(iv) not differentiable at, at least one point in (— 1, 1)
iv,d —1i 2)a — i,b—ii,c — iv,d —iii
i,d — 1 4)a- 1, b—iv, c—iii, d —1 Ans: (4)

Solution: (a) x|x|is (i), (ii) , (iii)
(b) is (ii), (iii) , (iv)

(c) is (iii)
The function f(x) =

()a=3,b=1

.. option (4)
e"+ax , x<0 )
5 is differentiable at x = 0. Then
b(x-1) ,x2>0
(2Q)a=1,b=1 (3)a=3,b=1 4)a=-3,b=1 Ans: (4)

Solution: Continuous atx =0 =¢e°+0=b(0 - 1)’ = b=1

LHD =RHD = ¢° +

1=b.20-1)=a=-2b—1=-3
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18.

19.

20.

21.

22.

23.

24.

ol i s0
A function f(x) =4 1.1~ , is
eX
0 ,ifx=0
(1) differentiable at x = 0, but not continuous at x = 0
(2) continuous at x =0
(3) not continuous at x =0

(4) differentiable at x = 0

Solution: lim f(x) = ew—ll
X0~ e +

=-1=f(0)

.. f(x) is not continuous at x = 0

Ify=a sin3t, X=a cosst, then dy at t = 3n 1S

dx 4

1
1 2)-1 3) — 4) -3
(1 (2) 3) 5 4)
< 2
Solution: ﬂz '35m2t'C0,St = —tant
dx a.3cos’t(—sint)
Atr=2 oy
4 dx

The derivative of sin x with respect to log x is

(1) cosX (2) cos x (3) x cos x (4) cosx
X log x
Solution: u =sinx ; v =logx .. du _ cosx _ X COS X

“ 3
X
The minimum value of 1 — sin x is

(1)2 2)0 3)-1 41
Solution: Min(1 —sinx)=1-max (sinx)=1-1=0

The function f (x) =tan x — x

(1) neither increases nor decreases (2) always increases
(3) always decreases (4) never increases
Solution: f'(x) =sec’x —1>0, Vx .. f(x) is increasing Vx

dx )
The value of I(X " 1)(X " 2) is

X + 2
x +1

x —1

3) 1
2+c (3) log

X +1

2) 1
2+c (2) log

X_; +c (4) log

(1) log +c

X + X + X

1 1 1

Solution: = —
olution (x+1)(x+2) x+1 x+2

X +1

.'.I=10g|x+1|—10g|x+2|=10g +c

X+ 2

1
The value of jsins x cos’ x dx is
-1

-7 T
(1)0 @ = OF: OF
Solution: I =0, by a property [sin’x . cos’x is 0dd]

Ans: (3)

Ans: (1)

Ans: (3)

Ans: (2)

Ans: (2)

Ans: (1)

Ans: (1)
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2x
25. The value of j 1 + sin (%) dx 1s
0

(D)0 (2)8 (3) 4 (4)2

2n

=(-4x0+4x1)+4=38

2n
Solution: [ = I sini + cosE dx = —4cos§ + 4sin§
4 4 4 4

0

0

dx
26. jw equals
1 1
4 4 4 n 1 1
1) —(X flj +c  2) (x flj +c 3) (x*+1)* +c 4) —(x*+1)* +c
X X
3
Solution: I:I dx - =—i4 (1+L4j 4.d(1 +L4j
x’ x3(1+1j4 ) )
. X
1
_ 1 l
1 (IJFX‘J__ 1+L i x*+ 1)
4 1 xt) x*
4
1 1 .
27. J.Olog(;—lj dx is
Moe(l] @1 (3)0 (@ log, 2
l-x

1 1 1
Solution: 1= jlog dx = Ilog(l - x)dx — Ilogxdx
0 0

0
1 1

=0 - Ilogxdx = Ilog(l - X)dx , by aproperty

0 0

28. The area bounded by the curve y = sin (%) , x-axis, the lines x =0 and x =37 is

(1) 3 sq. units (2) 9 sq. units 3) % sg. units (4) 6 sq. units

1

Solution: A = jsn%dx - —3cos§ o _3(-1-1)=6
0

29. The area of the region bounded by the curve y = x* and the line y = 16 is

(1) %sq. units (2) % sqg. units 3) %sq. units 4) 6—34 sq. units
16
Solution: A =2 _[ xdy y
0 A y=x
1t 2 3 \ y=16
:2j\/§dy=2.§y2\}f
0 I | -
4 256 o 4
= 5(16\/E - 0) = T

30. General solution of the differential equation j—y + y tan X = sec x 1s
X
(lI)xsecx=tany+c (2)ysecx=tanx +c¢
(3)ytanx=secx + ¢ (4)cosecx=ytanx + ¢
Solution: If = ¢ ™% = " _ seox

- G.S.is (y(sec x) = _[secx .secxdx + ¢ ie. y(secx)=tanx + e

Ans: (2)

Ans: (1)

Ans: (3)

Ans: (4)

Ans: (4)

Ans: (2)
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31.

32.

33.

34.

35.

36.

37.

If'a' and 'b' are the order and degree respectively of the differentiable equation

2. \2 3
(%} +(%) +x*=0, thena—b=
X X

(Ho )1 3)2 4)-1 Ans. (1)
Solution: order = 2; degree = 2 } a—b=0
a=2,b=2
The distance of the point P(-3, 4, 5) from yz plane is
(1) 3 units (2) 4 units 3) 5 units (4) — 3 units Ans. (1)

Solution: P(— 3, 4, 5) to the point Q(0,4,5) .. PQ=3 or itisthe |x — coordinate]|

If A = {x: x is an integer and x* — 9 = 0}

B = {x: x is a natural number and 2 <x <5}

C = {x: x is a prime number < 4}

Then (B-C) U A is,

(1) (2,3,5} (2) {-3,3,4} (3) {2, 3, 4} (4){3,4,5} Ans. (2)
Solution: A= {-3,3},B={2,3,4},C={2,3} .. B-C={4}, ... (B-C)uUA={33,4}

A and B are two sets having 3 and 6 elements respectively. Consider the following statements.
Statement (I): Minimum number of elements in A U B is 3

Statement (I1): Maximum number of elements in A N B is 3

Which of the following is correct?

(1) Both statements (I) and (II) are false

(2) Statement (I) is true, statement (II) is false

(3) Statement (I) is false, statement (II) is true

(4) Both statements (I) and (II) are true Ans. (3)
Solution: n(A)=3,n(B)=6

.. Min no. of elements in A U B is 6

.. Max no. of elements in A " B is 3

= (D) is false, (II) is true

1

Domain of the function f, given by f(x) = \/(x Yo is
(1) (—OO, 3] U(S: OO) (2) (—OO, 2]U[5: OO)
(3) (=, 2) U (5, ©) (4) (—o,3) U [5, o) Ans. (3)

Solution: (x—2) (x—5)>0 = x € (0, 2) U (5, ©)

If f(x) = sin[n’] x — sin [-n’] X, where [x] = greatest integer < x, then which of the following is not
true?

(1) f(m) = -1 (2) f(0)=0 3) f(gj =1 (4) f(gj = 1+% Ans. (1)
Solution: f(x) = sin 9x + sin 10x
1) f(m) =sin 9w+ sin 10t =0 = —1
2)f(0)=0+0=0
3) f(zj = sin9—n+sin10—7T =1
2 2 2 are true
4) f(%) = sin%JrsinlOTn:%Jrl
Which of the following is not correct?
(1) tan 45° = tan (— 315°) (2) cos St =cos 4
(3) sin 27t = sin (— 2m) (4) sin 41t = sin 67 Ans. (2)

Solution: cos 5t =-1;cosd4n=1
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38. Ifcos x + cos® x = 1, then the value of sin® x + sin” x is

(1)2 2)-1 3)1 (4)0 Ans.(3)
Solution: cos x = 1 — cos” x = sin> x

.2 . 4 ) 2
S.osin*x+sin x=sin"x+cos x=1

39. The mean deviation about the mean for the data 4,7,8, 9, 10, 12, 13, 17 1s

(1)4.03 (2) 10 3)3 (4) 8.5 Ans. (3)
Solution:
X|[x—x| | Zx=80; n=8

4 6 DY)

7 3 . X :TZIO

8 2 TIx-X|=24

9 1 =

10 0 MD(X):ZIX X|:%:3

n 8

12 2

13 3

17 7

40. A random experiment has five outcomes w;, w,, ws, w4 and ws. The probabilities of the occurrence
of the outcomes w;, w,, wy and ws are respectively %, a, b and % such that 12a + 12b — 1 = 0.
Then the probabilities of occurrence of the outcome wj is

1 2 1 1
1) — 2) = 3) - 4) — Ans. (2
() @ 3 OF @ @
Solution: P(w,) + P(w;) + P(w3) + P(wy) + P(ws) =1

1 1
—+a+P(w;)+b+—=1
p (W3) 1

P(w3)=1_é_%_a_6= 12—2—11—212a—12b
_10-(12a+12b+1) _10-(1+1) (. 12a+12b=1)
12 12
_2
3

41. A die has two faces each with number 'l', three faces each with number '2' and one face with

number '3'. If the die is rolled once, then P(1 or 3) is

OF ® 3 OF OF Ans. (3)

Solution: P(1 or 3)=

N |~

3
6

NN
_|_
N|

42. Let A = {a, b, c}, then the number of equivalence relations on A containing (b, ¢) is
(1)4 2)1 3)3 (4)2 Ans. (4)
Solution: R, = {(a, a), (b, b), (c, ¢), b, ¢), (c, b)}
R, ={(a, a), (b, b), (c, ), (b, ¢), (¢, b), (a, b), (b, a), (a, ), (¢, a)}

2 equivalence relations possible containing (b, ¢)

43. Let the functions "f" and "g" be f: {O, g} — R given by f(x) = sin x and g: {O, g} — R given by

g(x) = cos x, where R is the set of real numbers. Consider the following statements:

Statement (I): f and g are one-one

Statement (I1): f + g is one-one

Which of the following is correct?

(1) Both statements (I) and (II) are false

(2) Statement (I) is true, statement (II) is false

(3) Statement (I) is false, statement (II) is true

(4) Both statements (I) and (II) are true Ans. (2)
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44,

45.

46.

47.

48.

49.

Solution: Statement (I) is true, statement (II) is false
(f+g) (x)=sinx + cos x

(f+2)(0)=1; (F+g) (§j=1

. f + gis not one-one

sec’ (tan' 2) + cosec’ (cot™ 3) =

(H10 2)1 3)5 (4)15  Ans.(4)
Solution: tan ' 2=o = tan a=2;cot ' 3=f = cotp=3

sosec’ ot cosec’B=1+tan’a+ 1 +cot? p=2+4+9=15

2cos ' x=sin" (ZXM ) 1s valid for all values of 'x' satisfying
1 1
) —=<x<1 2) 0<x<— 3)-1<x<1 4)0<x<1 Ans. (1
(D) Nl ) 0<x 5 3) 4 (1)

Solution: sin™'(2x+/1-x*) = 2cos™' x holds good for L <x<1

J2

Consider the following statements:

Statement (I): In a LPP, the objective function is always linear

Statement (II): In a LPP, the linear inequalities on variables are called constraints.

Which of the following is correct?

(1) Statement (I) is false, Statement (II) is true

(2) Statement (I) is true, Statement (II) is true

(3) Statement (I) is true, Statement (II) is false

(4) Both Statements (I) and (II) are false Ans. (2)

The maximum value of Z = 3x + 4y, subject to the constraints x + y <40, x + 2y <60 and x, y > 0 is
(1) 40 2) 130 (3) 120 (4) 140 Ans. (4)
Solution:

Corner points | Z =3x +4y

(x,y)=1(0,0) z=0

(x,y)=(40,0) |Z=120

(%)= (20,20) |Z=030) > Zpr

(x,y)=(0,30) |Z=120

Consider the following statements.
Statement (I): If E and F are two independent events, then E' and F' are also independent.

Statement (II): Two mutually exclusive events with on-zero probabilities of occurrence cannot be
independent.

Which of the following is correct?

(1) Both the statements are false

(2) Statement (I) is true and statement (II) is false

(3) Statement (I) is false and statement (II) is true

(4) Both the statements are true Ans. (4)

Solution : Both true ; [P(A " B)=0=P(A) . P(B)]

If A and B are two non-mutually exclusive events such that P(A|B) = P(B|A), then

(1) P(A) = P(B) 2)AcBbutA#B 3)A=B 4HANB=0¢ Ans. (1)

Solution: P(A | B)=P(B | A)

P(AnB) P(ANB)
P(B)  P(A)

— P(A) = P(B)
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50. If A and B are two events such that A — B and P(B) # 0, then which of the following is correct?

51.

52.

53.

(DP(A)=P(B)  (2) P(A|B)= % (3)(A|B)<P(A)  (4)P(A|B)=P(A) Ans.(4)
Solution: Ac B & P(B) #0
p(A|B) = TANB) _PA) . ) (poa)

P(B) P(B)
>P(A) - 0<PB)<I

Meera visits only one of the two temples A and B in her locality. Probability that she visits temple
Ais % . If the visits temple A, % is the probability that she meets her friend, whereas it is % if visits

temple B. Meera met her friend at one of the two temples. The probability that she met her temple B
1s

9 7 5 3
(D 16 (2) 16 3) 16 4) 16 Ans. (1)

Solution: E;: Meera visits temple A = P(E)) :%

E,: She visits temple B = P(E,) = 1-

AR
W | W

A : She meets her friend
1 2
SLPAIE)=—; P(A|E,)=—
(A]E) 3 (A[E,) P

P(E,) P(AE,)
P(E)P(A[E,) + P(E,)P(A[E,)

Required = P(E, |A) =

3 2 6 6
577 35 35 6x15 90 9
2,132 2 6 70+9 160 160 16
5 3 5 7 15 35 15x35
If Z, and Z, are two non-zero complex numbers, then which of the following is not true?
(1) 1Zi+ 25| 2124| + 12| 2 Z,+2,= 2+ Z,
()21 Zy| = |Z, . |Z)] 4) 22,= 7.2,

Ans. (1)
Solution: Infact, |z, + z,| < |zy| + 7|

Consider the following statements:

Statement (I): The set of all solutions of the linear inequalities 3x + 8 < 17 and 2x + 8 > 12 and
x <3 and x > 2 respectively.

Statement (II): The common set of solutions of linear inequalities 3x + 8§ < 17 and 2x + 8§ > 12
is (2, 3). Which of the following is true?

(1) Both the statements are false

(2) Statement (I) is true but statement (II) is false

(3) Statement (I) is false but statement (II) is true

(4) Both the statements are true Ans. (2)
Solution: (I) : 3x <9 = x<3and2x >4 =>x2>2

o (D) is true

(IT) : Common set of solutions of x <3 & x > 2 is [2, 3) not (2, 3)

- (1) 1s false
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54.

55.

56.

57.

58.

59.

60.

The number of four digit even number that can be formed using the digits 0, 1, 2 and 3 withoout
repetition is

(H12 (2)6 (3)10 (4)4 Ans. (3)
Solution:
Case (1) :- No’s end with digit ‘2’
2 SL2x2x1x1=4
VIl

2 ways 2w 1w lway
Case (2) : No’s end with digit ‘0’

0 - Pyx1=6
3 i
P 1w

.. Required =4+ 6 =10

The number of diagonals that can be drawn in an octagon is
(130 )15 (3)20 4) 28 Ans. (3)
Solution: Required ="C, —n = *C, — 8 =20

If the number of terms in the binomial expansion of (2x + 3)™ is 22, then the value of n is
(H9 (2)8 3)6 (4)7 Ans. (4)
Solution: Given 3n+1=22=n=7

If 4™ 10™ and 16" terms of a G.P. are x, y and z respectively, then

(1) y="27 (2) z=\xy (3) y=+/xz @ x=\¥2  Ans. @)
Solution: a;, =x = ar’ = x

alozy:argzy

15
AdQg—Z=>ar =12

sAxz =+t =ar’ =y

If A is a square matrix such that A?=A, then (I- A)’ is

(H-1-A 2)1-A 3)A-1 41+ A Ans. (2)

Solution: (I1— A’ =" — A’ —3IA (I- A)
=1-A’A-3PA+3IA°=1-A’-3A+3A=1-A=1-A

If A and B are two matrices such that AB is an identity matrix and the order of matrix B is 3 x 4,
then the order of matrix A is

(1)4 x4 (2)3 x4 (3)3x3 (4)4x3 Ans. (4)

Which of the following statements is not correct?

(1) A skew symmetric matrix has all diagonal elements equal to zero
(2) A row matrix has only one row

(3) A diagonal matrix has all diagonal elements equal to zero

(4) A symmetric matrix A is a square matrix satisfying A' = A. Ans. (3)
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