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There are 50 MCQs divided into three sections namely A, B and C.

There is a negative marking (—1) for every wrong answer or filling more than one circle. No marks will
be awarded or deducted for unattempted question.

Rough works should be done on the A4 Sheet provided by Invigilator.

After completing the examination handover the OMR/Answer Sheet to the Invigilator.

Use of Calculator, smart watches are not permitted. Uses may lead cancellation of Examination.

Section A: 1 to 20 (Each question carry 1 mark)

His main work Siddhanta-Siromani, is divided into four parts - arithmetic, algebra, math-
ematics of the planets, and spheres respectively. Identify the mathematician.

3R g & - fagia fRmfn =) fewml - fefur, semfor, wel & o 8i Wen o
famfea 21 3% TeaH -

(a) Ramanujan (JHTSH) (b) Aryabhata (32)

(c) Bhaskaracharya (¥T&h=ma) (d) Bramhagupta (S=7«)

If f: (-0, 2] — (-0, 4], where f{x) = x(4 - x), then find the value of ™ (x):

(a) 2-+4-x (b) 2+ Vé-x
() 2+ +4-x (d) —2— V4-x

1 2 «x
Sum of solutions of the equation|2 3 x°|=10Iis:
gUiiIOT ok el 1 AN § 35 2
(a) 1 (b) -1 () 2 (d) 4
The value of sec’(tan™'2)+ cosec’(cot™'3) is :
(a) 14 (b) 15 (c) 16 (d 17

2

Ify=x-3).x2).x1).x.(xtl).(x+2).(x*+3), then i’ i} atx=1Iis:

(a) —101 (b) 48 ) 56 (d) 190
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Q.6.

Q.7.

Q.8.

Q.9.

Q.10.

Q.11.

Q.12.

Q.13.

If (F() tan™ %+ tan™ % = %coslx then x is equal to (di x TF&ehr TR 2) :

2 3
®) 5 © < @ 0

N | =

(2)

3 -5 12 -5
Let (I) A= {7 O 2} and B = { . 3} be two given matrices, then (4B)"is :
T fiu ™ erege € @ (4B) D B -

1 0 -1 0 0 1
(@ {0 _J (b) L) J (c){ . J (d) L 0}

ax+1 if x < 1
Let ((M1) f(x)=4 3 if x 1 If £ (x) is continuous at x = 1 then (a—b) is equal to :

b+l if x> 1 Hfgf() % AFx =1 T §a@ € @ (a-b) FFer TR &

—_
)

(@) 0 (b) 1 (c) 2 (d) 4

1-x

Let f{x) = tan™ (1 j Then difference of the greatest and least value of f{x) on [0, 1] is (a1 f{x)
+x

*1 [0, 1] R Fa8 1fiss IR T &H AH HT A BI)
(a) w2 (b) /4 © = d) w3

The number of integral values of a for which (¢ & quiis @l fo& dem fower fau)
f(x)=x"+(a+2)x*+3ax+5 is monotonic in (TF THEE Hed & Weh) V x e R.

(a) 2 (b) 4 (c) 6 d 7
2J-sm xdx_J-tan xdx:
(a) %mz (b) % In2 ©) % In2 ) %an

If (If]) G=2{+Aj+3k;b=3+3]j+5k;c=Ai+2]+2kare linearly dependent
vectors, then the number of possible values of A is (fgs Wy wEw & @@ A o foha
oF 999 giM)

@ 0 ®) 1 © 2 d) >2

Which Indian mathematician has extended the mathematics of Bramhagupta?

I A AR e # el SRrE % wE Sl e e
(a) Mahavira (H8TER) (b) Aryabhata (3H+2)
(c) Bhaskara I (91X 1) (d) Bhaskara II (91&RX 1)

@




Q.14.

Q.15.

Q.16.

Q.17.

Q.18.

Q.19.

Q.20.

Q is the image of the point P(1,-2,3) with respect to the plane x —y + z =7. The distance of
Q from the origin is :

Q, f&ig P(1,-2,3) & THAS x — y + z =7 o QU Ufdfera € o 7ol fofg 9 Q &1 g 2

70 1 (70 35 15
(a) 3 ®) 5 3 (c) 3 (d) 7
The feasible solution for a LPP is shown in figure. If Z= 3x-4y is the objective function then
(Maximum value of Z — Minimum value of Z) is : Y
foredt Y W #1 GET B @l fom o femmn T R
I 7= 3x-4y T& 32T HeM ¢ q AfRa @R AP
= Z % e AR - o
(a) —17 (b) 17 (@
(c) —47 (d) 47

S » X

©0
A 4 digit number is randomly picked from all the 4 digit numbers, then the probability that
the product of the digit is divisible by 3 is :

4 3l arel I F&AS § W Uk 4 3F Al G A &l A5 esd g oI T, 3 Y& AR
o TUEEwA H1 3 ¥ fauid g @1 wifdehar s

107 109 111 23

@ 155 ® 155 © 135 d) 155

Sujatha Ramdorai is famous for: sl YH3E o fow HIY &
(a) Algebraic number theory (SisFfUrda Hen fagid)

(b) Asymptotic theory (STTH! fagia)

(c) Automata theory (ATcH=ad T&HgIq)

(d) Approximation theory (¥f~The f&gIad)

How many number of four letter words can be formed using the letters of word VIBRANT
if letter V is included:

VIBRANT 3% § &4 oTct 4 3181 o YA @bl T A0 R A% I8 § V 7699 & -
(a) 840 (b) 480 © 120 d) 240

Let R={(1, 3), (4, 2), (2, 4), (2, 3), (3, 1)} be a relation on the set A= {1, 2, 3, 4}. Then the relation R is:
A =T A= {1,2,3,4} WTH F=ER={(1, 3),(4,2),(2,4),(2,3), (3, 1)}% @ TR B

(a) Function (%efd) (b) Reflexive (HJcH)

(c) Not symmetric (FAfHd &) (d) Transitive (HshTH)

The scalar triple product [Zz +bh-¢ b+¢—a c+a- l;} is equal to :
[ﬁ+l;—5 b+¢—a E+c7—l;] 1 3fw 31 UATS o TR © -

@) 0 (b) | abé | (c)2 | abe | (d) 4]abc ]|

—

& =



Q.21.

Q.22.

Q.23.

Q.24.

Section B: 21 to 40 (Each question carry 2 marks)

x*+4x-3  2x+4 13
Let D(x)= [2x* +5x—9  4x+5 26|=ax’ + x> +yx+5
then: 8x*—6x+1 16x-6 104
M) o+p=0 an py
dm a+p+y+6=0 av) a+p+y=0
(a) (1), D), (IV) are correct (b) (I), (IIT) are correct
(¢) (D), (IT) are correct (d) (ID), (ITT) , (IV) are correct

The Value(s) of p, for which the stralght lines (p.é? fog @ & R |cf|k SR {@l\)
F=3i-2] -4k+ 2 (i- J+uk)and F=50-2]+k + A, (i -p] +2k) are coplanar
(FHTC BIT) @

) 5+33 an —5++/33 am 5-/33 av) —5-/33
4 4 4 4
(a) (I), (IT) (IIT) are correct (b) (I) (IIT) are correct
() (I), (I), (IV) are correct (d) (I), (IIT) are correct
cosa —sina 0
Let A, =|sina cosa 0|, then:
0 0 1
() Aap= Ay an A, = A, am A, =— A} avy Al -1
(a) (I), (I) (III) are correct (b) (I) (III) are correct
(c) (D), (II) (IV) are correct (d) (I) (IT) are correct
Let [ . ] denotes the greatest integer function and f (X ) = [mnzx] , then
o oifSE [ ] wew i wert € @en f(x)=|an’x| @
M lim (x) =] tan’x | f(x) does not exist (a1t & & #)
(II) f(x)is continuous atx = 0 (W Had ?)
(IIT) £ (x) is not differentiable at x = 0 (W TaHeHA Tl %)
Iv) f(0)=0
(a) (), (IT) (III) are correct. (b) (II) and (IV) are correct.
(c) (), (II) and (I'V) are correct. (d) (IIT) and (IV) are correct.

@



Q.25.

Q.26.

Q.27.

Q.28.

Q.29.

A bag contains 4 tickets marked with 112, 121, 211, 222. One ticket is drawn at random from
the bag. Let £, (i , =1, 2,3) denote the event that i digit on the ticket is 2. Then :

wh 99 H WR fewme 112, 121, 211, 222 @ B 30 § Th foohe &l agfs 9 @ e s
g1 ARk E, (i,=1,2,3) 38 T 1 a1 € H fohe W ONR (9 Sk 2 T A -

(I) E, and E, are independent (%3 T) (II) E, and E, are independent (¥ %)
(IIT) E, and E, are independent (¥ ) (V) E, E,, E,, are independent (T %)
(a) (), (II), (IV) are correct (b) (I) (III) are correct.

(c) (), (II), (IIT) are correct. (d) (II), (III) are correct.

If the system of equations fS THieRUT o fTwm

ax+y+2z=0 xX+2y+z=>b 2x+y+az=0

has no solution then (a+b) can be equal to : (F1 H & T & A (a + b) FFHH TR & Fahel )

@ -1 an 2 a1 3 av)4
(a) (D), (), (IV) are correct. (b) (I) (III) are correct.
(c) (), (IT) (IIT) are correct. (d) (II), (IIT) (IV) are correct.

If (3f) f(x)=|x|sinx (&) then () fis (F7M):
(I) Differentiable everywhere (3% STE 3{ahal-1d)
(IT) Not differentiable at x = n7z,n & I (R e T2 8)
(I1I) Not differentiable at x = 0 (T sTEhe19 Tl 2)
(IV) Continuous at x = 0 (T Hdd)

(a) (I), (IT), (IV) are correct (b) (D), (IV) are correct.
(c) (D), (IT), (IIT) are correct. (d) (II), (IIT) are correct.
A-242—A+2I=0ifA=
IO 1 (I 21

2 -1 2 21 2
am|-1 0 0 av)|1r o o

0 10 0 10
(a) (D), (II), (IIT) (IV) are correct. (b) (1), (IIT) are correct.
(c) (D), (II), (IIT) are correct. (d) (IIT), (IV) are correct.

Gradient of the line passing through the point (2, 8) and touching the curve y = x3, can be :
(2, 8) § oA A 3R T ¥V = X° i Tq%l w Al W@ F VAU @ Hehdt & -

(D 3 (I1) 6 (I1T) 9 (Iv) 12
(a) (), (II), (IV) are correct. (b) (D), (IIT) are correct.
(c) (), (IT), (IIT) are correct. (d) (II), (IV) are correct.

<5>



Q.30

Q.31.

Q.32.

Q.33.

Q.34.

@R |

dx
1—sin*x

= a tanx + btan™ (ctanx) + d, then (a):

1
(i) a= (i) b= J2 (iii) ¢= J2 (iv) d= m

(a) (I), (III), (IV) are correct. (b) (I), (IIT) are correct.

N | —

(c) (D), (IT), (IIT) are correct. (d) (II), (ILI) are correct.
Let () y = £ (x) be a real valued function satisfying (T ar&ifees A &1 He & W)

x%=x2+y—2 ,f(l)zl,then(?:lﬁ T Hl B)
X

(1) f(x) is minimum at x =1 (R &3 B)
(1) f(x) is maximum at x = 1 (W If=T5 %)

() f3)=5 aIv) f2)=3
(a) (D), (II), (IV) are correct. (b) (I) (III) are correct.
(c) (D), (IT) (I1T) are correct. (d) (II), (III) are correct.

If (3f) the equation x + cosx = a has exactly one positive root ( del T $HH® To ), then ():

I ae,1) II) ae (2,3 (III) a e (1, ) (IV) a e (—o,1)
(a) (D), (), (IV) are correct. (b) (1), (ITT) are correct.
(c) (II), (IIT) are correct. (d) I), (IV) are correct.

Area enclosed by the curves y = x* +1 and a normal drawn to it with gradient —1; is
equal to :

g% y=x"+1dq T W A MU AT o e F AABA TSB! GAUA 1 7; o I o

2 1 3 4
(D 3 (1I) 3 (11I) 2 (IV) 3
(a) (), (IV) are correct. (b) (I), (IIT) are correct.
(c) (D), (II), (IIT) are correct. (d) (II), (IIT) are correct.

Ifacurvey=a \/; + bx passes through point (1, 2) and the area bounded by curve line x =4
and x-axis is 8, then :

Atz o y= av/x +bx, (1, 2) § T € T TF WX =470 x-F4 R 87 F SAwASE
e

Iy a=3 (II) b=3 (IIT) a=-1 (IV) b=-1
(a) (D), (AI), (IV) are correct. (b) (I), (IIT) are correct.
(¢) Only (IV) is correct. (d) (II), (IIT) are correct.



Q.35.

Q.36.

Q.37.

Q.38.

Q.39.

n
2

Let (A1) L= lim
nowe |+ n°x

a

T
(I = a =

(a) (D), (IT), (IV) are correct
(c) (1), (IT) (IIT) are correct

Solution of differential equation xcosx(

dy

~dx where a € R then L can be (S&fa ¢ R LS A & ¥kl B):

T
(111) 0 (V) 3

(b) (I), (IIT) are correct
(d) Only (IIT) is correct

j +y(xsinx+cosx) =lis:

TR THRT xcosx(d—j+y(xsinx+cosx)=l FT A ©
X

Where c is an arbitrary constant.
(I) Xy=sinx+ccosx

(II1) xy + sinx+ccosx=0

(a) (1), (I), (IV) are correct

(c) (D), (IT), (IIT) are correct

(II) xysecx=tanx+c
(IV) None of these

(b) (I), (ITT) are correct
(d) (D), (IT) are correct

The solution (s) of the equation cos™ x = tan™ x, satisfy

GHHEOT cos'x = tan'x, o TA I G B T -

J5-1

() ¥ =~5—

2
, J5-1
(III) sin (cos™' x) = B

(a) (I), (II), (IV) are correct
(c) (D), (I), (IIT) are correct

J5+1

(i) =5
J5-1
(IV) tan (cos™' x) = B

(b) (I), (IIT) are correct
(d) (II), (IV) are correct

@R §x[(G-J)x i)+ ) x[@+k)x J]+kx[(@—1)x k] =0and @) d@=xi + ] + zk , then

1
@M x+y=1 (II)y+z=§

(a) (1), (I), (IV) are correct
(c) (I), (IT), (IIT) are correct

() x+z=1

(IV) None of these (374 ¥ &g &)

(b) (1), (IIT) are correct
(d) (), (IIT) are correct

If (af%) (x) =sin"' (sinx), g(x)= cos™' (cosx) then (d¥)

o f(D)=gx)if xe (o, gj

a1 f (0 < g() if xe (g f{“)

(@) (D), II), (IV) are correct
(¢) (), (IT) (IIT) are correct

an £ (0> g(x)if xe (g %"j

V) f () > g(x) if x e [n, %“j

(b) (1), (I1T) are correct
(d) Only (III) is correct



Q.40.

For two events A and B let, P ( A)

Il
WD | W

, P(B) = % , then which of the following is/are correct ?
3 HAT A 3K B 9 UHR § TR P(A)z%,P(B)z%,?ﬁﬁﬂﬁﬁ?ﬂTﬁT@qﬂﬁ%—
1 2 4 3 1 4) 3

(a) (D), (ITT), (I'V) are correct (b) (1), (ITT) are correct.
(c) (D), (IT) (III), (IV) are correct (d) (II), (IV) are correct

Section A: 41 to 50 (Each question carry 4 mark)

Below statements is for question 41 & 42
In an experiment a coin is tossed 10 times. &t 7&m ¥ T foeeh 1 10 IR STl @1 @

Q.41.

Q.42.

Q.43.

Q.44.

What is the probability that there are no two heads consecutive?

3 oaR fad &Y o= 1 wifdeRdr ferat 22
143 9 2" -1 20 -1
F (b) ? (©) 910 (d) 76

What is the probability of the event that “exactly four heads occur alternately” is?

‘TR fod o SR-a ¥ 8 R HSAl S UiHwdl 82

(a)

4 7 4 5
@ 1-—5 (b 1= © T (&)
PISA BASED QUESTION _y=1(x)
. 4 |
Paragraph for question 43 & 44 T~

Area bounded by the curve y = f(x),
x-axis and the ordinates x = a and x = b is given by

X=a

b b x=b
A:!)/dxz_[[f(x)dx >
T y = flx), x-axis, T x=a T x=b¥ R &7 1 FAA= [y =] f(x)dx T T 21

2 2
Find area of the region bounded by the ellipse (3gd ¥ 1 &= &1 &% gRM) ;C_6 + % =1.
(a) 30m square units (7 ST ) (b) 50m square units (37 ZHTE )
(c) 35m square units (S THTS) (d) 40m square units (7T 36T )
Find area of the region bounded by the curve x° + y2 =4.
Ik g o & 1 &A% Ja H
(a) 30m square units (a7 3T ) (b) 5w square units (3 THTS )
(c) 35m square units (71 SHTS) (d) 4n square units (371 THTS )



Q.45.

Q.46.

Column- I gives pair of curves and column- II gives the angle © between the curves at their
intersection point. Match the columns.

e — 1 b T AR et — 11 <Al oehi o s oh HI01 © i <M1 8, 3% Gufera i

Column-I Column-II
(A) y = sinx, ¥y = cosx, P) | /4
8
B 2 _ = 2
® v =4y. YT @ ™
© | TgrieL #oy- (R) | tan'3
-1
- =Ly s (S) [tan'5
(T) | tan™ (272)

(a) A'Ta B'Pa C'Qa D'Q
(©) A-T,B-R, C-R, D-Q

(b) A-S, B-R, C-P, D-Q
(d) A_T) B_Ra C_Qﬂ D_Q

Column- I gives inverse trigonometric functions and column- II gives their respective range.

Match the columns.

e — [ wiaeld repiofafaa wem iR shiem — [1 S+oh Wd i Sdl €, 3% qAferd

Column-I Column-II
(A) | tan"'x (P) | (0, m)
(B) | cot™' x Q) —f,ﬁj
22
, T
LI Y
(C) | sec x R) ] 2,2} {0}
(D) | cosec™ x ) |0, n]—{%}

(a) A-Q,B-P,C-S,D-R
(c) A-Q,B-P,C-R, D-S

(b)
(d)

A-P,B-S, C-Q, D-R

A-S, B-P,C-Q, D-R



Q.47.
the following.

Column- I gives indefinite integrals and column- II gives their respective expressions. Match

shie — | A= FHMehe S hietd — [1 ShATl: Sk oofeh ol U €, 58 YHferd i

1
".W dx =

Column-I Column-II
(A) J; P) | log|x+x’+a’|+C
/xz _ az dx
(B) Q) log|x++x*+a* |+ C

©) | Ja’—x>dx= (R)

2
g“/ -a’ —%log|x+ Jx'—a’|+C

(S)

(D) 1[xz—az dx =

2

X a . . x
— 2—x2+751n1—+C

a

\O]

(a) A-P,B-S,C-Q,D-R
(c) A-Q,B-P,C-S,D-R

For question 48 to 50:

(b) A-P,B-P,C-S,D-R
(d) A-S,B-P,C-Q, D-R

Each question contains Statement 1 and Statement 2.
Each question has following 4 choices (), (b), (c) and (d), out of which only one is correct.

a. Both the statements are true and Statement 2 is the correct explanation for Statement 1.

Both the statements are true but Statement 2 is not the correct-explanation for Statement 1.

b
c. Statement 1 is true and Statement 2 is false.
d

Statement 1 is false and Statement 2 is true.

YT HE& 48 T 50 o Gl |

Y% G H | HA § hUF | T FUA ]

s U9 W A T =R faemed (a), (b), (c) 1 (d) € f5Ed 9 Shaet T W Gl 2l
a. <M HYF T B q91 HUF 2, HUT | H WEl A Bl ©

b. THl %Y WA B fheg U 2, FUA | w1 G A TE BT ®

c. HYT | GA T qUT HYA 2 A
d. HU 1 3THA © qA HYUT 2 A




Q.48.

Q.49.

Q.50.

Statement 1: a, b and ¢ are three mutually perpendlcular unit vectors and d is a vector
such that a, b ¢ and d are non-coplanar. If[d b cl= [d a b] = [d ¢ a]l =1, then d =
a+b+¢.

G, b AT ¢ @9 UITUX @rEAd THIZ Gfev] B ddl WieIl 4 3@ YEN B &I
G,b,¢ a0 d % qeim T 1 AR [dbé|=[dabl=[dcd]l=1,@ d=a+b+C.
2

Statement 2: [555] = [dﬁb] = [c?Eé]:c? is equally inclined to a, b &¢

—

[dbél=[dabl=[d¢d]l=d |fEx G, b aen ¢ W G9F &9 4 FH 2|

(To choose the correct option follow a, b, ¢, d option given before the question 48.)

Consider the planes 3x-6y-2z = 15 and 2x+y-2z = 5.
TOAd 3x-6y-2z = 15 T 2x+y-2z = 5 W fo=m &<

Statement 1: The parametric equations of the line of intersection of the given planes are x
= 3+14t, y = 1+2t, z = 15t.

U T THael w1 grEfaeh TRl x = 3+14t, y = 142t z = 15t B

Statement 2: The vector 147 +14J + 14k is parallel to the line of intersection of the given
planes.

T 147 +14J + 14k R ™ woaat & wReR W@ & wAE ¥

(To choose the correct option follow a, b, ¢, d option given before the question 48.)
Statement 1: f(x) =|x—=1]+ [x—=2[+ | x—=3] has point of minima at x=3.
x=3W fau T wem f(x)=|x -1+ |x=2|+ | x—3| &1 fifiTs AW 2
Statement 2: f(x) is non-differentiable at x=3.

f(x) , x=3 W FeherE T& B

(To choose the correct option follow a, b, ¢, d option given before the question 48.)



