INTERMEDIATE EXAMINATION - 2021 (ANNUAL)
Mathematics (MODEL SET)

Time :- 3 Hrs. 15 Minutes forg Full Marks - 100
8T : 3 T 15 e qﬁ'uﬁ—cﬁ — 100
Total no. of questions : 138
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Instructions for the candidates :-

1.

Candidates are required to give their answer in own words as far as
practicable.
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Figures in the right hand margin indicate full marks.
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15 Minutes of extra time has been allotted for the candidate to read

the question paper carefully.
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This question paper is divided into two sections : Section-A and

Section-B.
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In section A, there are 100 objective type questions. Answer any 50
questions. Each question carries 1 mark. First 50 answers will be

evaluated by the computer in case more than 50 questions are



answered. Darken the circle with blue/black ball pen against the
correct option on OMR- answer sheet provided to you. Do not use
whitener/liquid/Blade/Nail etc on OMR-sheet; otherwise the result

will be invalid.
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In section-B, there are 30 short answer type questions, out of
which any 15 questions are to be answered. Each question carries
2 marks. Apart from these, there are 8 Long answer type questions,
out of which any 4 questions are to be answered. Each carries 5 marks.
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Use of any electronic appliances is strictly prohibited.
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Wus—31 / SECTION-A
qEfs u% / Objective Type Questions
U AT 1 W 100 A% & YD U & A1 IR fdweq fu v € 4 & b
HE 2| fH=i 50 ULl &I IR < | U4 gRT g Y Hel fdwed &1 OMR-¥0e
R 3Afhd B | (50x1=50)
Question nos. 1 to 100 have four options out of which only one is correct.

Answer any 50 questions. Mark your selected option on the OMR-sheet.

(50x1=50)
d _
1. & (cotx)
A. cosec?x B. -cosec?x
C. cosecx D. -cosecx

2. Iex(sinx + cosx)ds =
A. e*cosx + ¢ B. e*sinx + ¢
C.etanx +c D. -e*sinx + ¢

3. [fx)x =

A. jg(a + x)dx B. E(x - a)dx
C. E(a - X)dx D. E(a.x)dx

d
4. & (loga) =
A. s B. xloga

C.x D. loga



o

10.

11.

_[f'(ax + b)dx =
A flaxtb)+c
C. —f(axtb)+c
4

J'&

(0]

X o=

A. log1

C. log3

Ixsinxdx=

A. sinx + xcox + K

C. sinx - xcox + K
)

Isin39d9 =

(o)

A.

B.

D.

B

B

D

L fax £ b) +c

Sflaxtb)+c

. log2

18

. Xsinx - cosx + K

. Sinx - cosx + K

AW D[W



12.

13.

14.

15.

16.

C. 1 D. -1

/)
_[ log(tanx)dx =

(6]

T .

A. 5 log2 B. 5 log2
C. 1 D.0

1
Iexdx =

(o)
A.1-e B.e-1
C.e+1 D.e
Jahe FHIHRUIT %XY — 1_%{2 y = T1—xz BT FHDHAT 0T &
A. logV1 - x2 B. eV
C.1-x2 D.V1-x2

dy x - 1
x "1xYT Tx'S
A. log\V1 - x? B. e
C.1-x? D. V1 -x2
I(xdy+de)=
AL+ LK B. 2xy + K
C.xy+K D.x+y+K
et iR W = X py g ®

dx y
A.log(x +y)=log(x-y) + K B.2xy +y?-x2=K

C.y2-x2=K D. g9 A PIg 2



17.

18.

19.

20.

21.

The solution of the differential equation gx = § is
A.log(x +y)=log(x-y)+K B.2xy +y?-x2=K
C.y?-x2=K D. None of these
Jramet THigRer ¥ 41 =m @7 arg ?
dx  dy/gx
A1 B. 2
C.m D. 398 9 ®Is ol
The degree the differential equation  dy + L=mis
dx  dY/gx
A1 B. 2
C.m D. None of these
2
(sin”'x + cos'x)dx =
(6]
i3 n’
A B.%,
C.n D. 2n
S (em=
A. e B. e
C. ae™ D.1 e
a
g[ im &€ ] _
d&x Lx->0 X -
1
A 2 B. 5
C.0 D. 1
4 flog a7 =

1
A. < +Vx2+ a2 B. X2+ a2



22.

23.

24.

25.

26.

27.

1

o

1 - cosx
-1 SN 9190-7,
{tan 1 +cosx

> Fa

1

O

_1
2
& [logtanx] =

A. cosxsinx
C. secxtanx
& (X€) =
A. e*

C. xe*+ x

[

(1 +x2)dy = (1 + y2)dx &I &

A.x+’-_‘:=y+§+c

C.log(1 +x?)=log(1+y?)+c

B.

D.

x* + a?

N [—

. sec?xcosec?x

. SeCX.Cosecx

. XeX+ e

e + X

tan'y =tan'x +c

TH ®Ig Tl

The solution of (1 + x2)dy = (1 + y?)dx is

¥
3 ¥¢C

A. x + )—(33 =y+
C.log(1 + x2) =log(1 +y?) +c

/)

Isingxdx =
(0]

A. -1
C. 1

Icos %xdx =

B.

D.

B.

tan'y=tan'x +c

None of these

0

D. 2rn



28.

29.

30.

31.

A. sin § +C B. 2sin g +C

C.%sin §+c D. 2sinx + ¢
x3-1 _
Ix2+x+ldx
A. 122+X+K B.x2-x+K
2 2
C. 5-5+K D. Z-x+K

afe A={x, y}; 39 I9=d W fhaw gz dfrand oy & dad & ?
A. 20 B. 16

C. 10 D. 379 ®Ig 8l

If A={x, y}, how many binary operations can be defined on this set?
A. 20 B. 16

C. 10 D. None of these

e fR > R U watd 81, @ f': R » RUra 81 Ife f &l

A. Thd Iid: &dql B. 3<BTe®

C. Udhd IATBIEH D. 3% MBI H

If :.R - R is a function then f' : R - R will exist if f is

A. one-one into B. onto

C. one-one onto D. many one onto

Ife f(x,) =f(x,) =X, =X;v X, X,e AT f:A—B &1 %l BRI, S8l fob n(A) # 17
A. Tdhd B. 3reR

C. 3BT<h D. 3dhd



32.

33.

34.

35.

36.

If f(x,) = f(x,) = x, =x;v X, X,€A then what type of a function is

f.A-B,where n(A) = 17?
A. one-one
C. onto

4 1 _
cosec =

X

A. cot'x
C. cosec'x
sin"'x - cos™(-x) =

A.

N 1A

C. =«

X
tan"' = +cot' 2 =
y y

A.

N 1A

C.

1A

tan 1y tan

\S}
W |=

D

. constant

. many-one

. sin"'x

. sec'x

18

w 3



37.

38.

39.

The value of x will be, when . = -10
A.2,5 B.-2,5
C.5,3 D. None of these

forelt IRMOTR, T B & W™ HE ©, &I J19 8I1dT &

A1 B. -1

C.0 D. s | 15 78l

The value of the determinant having two columns identical is
A 1 B. -1

C.0 D. None of these

Ife a, b, c gHIAR T H B ar

2x+1  2x+2 2x+a
2x+2 2x+3 2x+b
2x+3  2x+4 2x+cC

A.3 B.-3

C.0 D. 7 9 @1y 81

If a, b, c are in A.P. then

2x+1  2x+2 2x+a
2x+2 2x+3 2x+b
2x+3  2x+4 2x+cC

A.3 B.-3

C.0 D. None of these

e e A=[a]  9afq §, afe

ijdn x n

A. a, = 0 B.a =-a

C.a . =a. D.a =1

1) I 1)



40.

41.

A matrix A=[aij]nxn is symmetric, if

1 w 2

w w2 1| =

w2 1 w

A.1 B.w
C.w? D.0

If w is a non-real root of the equation x3- 1 = 0 then
1 w w?

4 w2 1| Z

w2 1 w

A. 1 B.w
C.w? D.0

3 2

34 |
Al ¢ B.l, 5
1 4 1 4
cl2 6 D.J2 5
3 5 3 6

N

—



U 3T H AR Ul 8 3R U Ufdd H 3 3ayd & 1 39 Mg Bl A

T
A.4x3 B.3x4
C.4x4 D.3x3

A matrix has four rows and each row has three element then the
order of the matrix is
A.4x3 B.3x4
C.4x4 D.3x3
1 1 1
gfa A= 1 1 1 a1 A2=
1
A. 27 A B. 2A
C. 3A D. 1

1 1 1
If A=41 1 14 ,thenA?=
1 1 1
A. 27 A B. 2A

C. 3A D. 1

A. 1Al =0 B. A" &7 3ifRdw ©
C. A" &1 3w =&l 2 D. 399 ¥ ®Is 8!

f A= | ] then



45.

46.

47.

48.

A. 1Al =0 B. A" exists

C. A" does not exist D. None of these
- o
kxk=

N
A.0 B. 1

- -
C.k D.-r
- >
K.i=
A.0 B.]
C. 1 D. 4
a, b, C, T €n, afx
A (a.8)¢=0 B.3. (bx¢)=0
C.ax(bxc)=0 D.2. (B+¢)=0
Z, B) ¢ will be coplanar, if

%
A (a.b) =0 B.a. (bxc)=0
%
C.ax(bxc)=0 D.a.(B+&)=0
%

1 e 2i + 5) + K 3R 3i - 2j_>+ 4k g
A. FHIN B. o9
C. IR D. s 33 7T&l

e > o
The two vectors 2i + 5 + k and 3i - 2j + 4k are
A. parallel B. perpendicular

C. equal D. none of these



49.

50.

51.

52.

53.

A. 47 B. -25

C.0 D. 25
f2+B+C=0 lal=3 1bl=4,Icl=5 thena b+ b.c¥c . a=
A. 47 B. -25
C.0 D. 25

> >

[bbc]=
A. 1 B. -1

%

C.0 D.[abc]
alb <

- o> > - o> o
A.axb=i B.axb=0
C.a+b=1 Da-b=0
AT Y T Tl BT AHIDIT &
A lx+my+nzz=1 B.Ix+my+nz=0
C.Ix+my+nz=p D. s @I 78l

Equation of a plane in the normal form is
A lx+my+nz2=1 B.Ix+my+nz=0
C.Ix+my+nz=p D. None of these

< et it A Rt |, m, n sk L, my, n, &, o 90§ B

BT BT DBIIT BT



o4.

95.

56.

[
el —1 —1
A (l,+m +n)(l,+m,+n,) B. L + +
C.lIL+mm,+nn, D. g @I &l
If the direction cosines of two lines are |, m,, n, and |, m,, n, then

the cosine of the angle between them is

A (IL+m +n)1,+m, +n) B__Z_J,%]; +£]12
C.LL+mm,+nn, D. none of these
X 3T DI fEm—dreand g —

A (x,y,0) B. (1,0, 0)
C.(0,0,0) D. 379 @Iy &l
The direction cosines of the x axis are

A. (x,y, 0) B. (1, 0, 0)
C.(0,0,0) D. None of these

feft Brgst & oY (5, —2, 4), (1,0, 1) 3R (2, =3, 4) T @ Bryy=1 8rmr
A. FHETE B. wHfgarg

C. DI D. 574 &g 78l

If the vertices of a triangle are (5, -2, 4), (1, 0, 1) and (2, -3, 4)
then the triangle is

A. equilateral B. isosceles

C. right angled D. none of these

P(A) + P(A") =



S7.

58.

59.

60.

A0 B. 1

C. -1 D. 2P(A)
1-PA' N B)=

A. P(A NB) B. P(A)

C. P(B) D. P(AUB)

afg AR B 1S |1 gV 39 SR & b P(A) =0.2, P(B) = 0.6 aI
P(AUB) + P(A mB) =

A. 0.9 B. 0.4 C.0.8 D. 0.12

If A and B are any two events such that P(A) =0.2, P(B) = 0.6 then
P(AUB) + P(A mNB) =

A. 0.9 B.0.4 C.0.8 D. 0.12

T U D Db H Sliel UM & UTlR¥iedr &

A. B.

C. D.

The probability of getting a doublet with 2 dice is

A. B.

wn D=

C. D. 36
R X+ Y <6,X>0,y>0® T 3T Beld z = X + 2y BT GAqH d §
A. 12 B.6

C. 18 D.0O



61.

62.

63.

64.

65.

66.

The minimum value of the objective function z = x + 2y subject to

the constraints x +y<6,x>0,y>o0 s

A. 12 B.6
C. 18 D.0
- > o
i X (jxK)=
- -
A i B. |
- -
C.k D.o

tan'x + tan'y = ?; xy <1

A. tan' XY B. - tan' XXY
I -xy 1 -xy
C.m+ tan' XY D. E+tant 22Y
1 -xy 2 1 -xy

cot' L +tant L =
X X

T
A 7 B. )
C.ﬁ D. 2n
41X _
cos11+xz— Ixl <1
A. tan'x B. %tan'1x
C. 2tan’'x D. 2sin"'x
i1 1y =
sin”'( 2)
T pis
A. 6 B. - p
pis pis
C. 3 D.-3

cot(tan''a + cot'a) =



67.

68.

69.

70.

71.

72.

A1

C. -1

. A R
sin (sin 5 )

A.

o 1A

C.

N |—

_[3dx=
A x+Kk

C.3x+k

_[)t:5dx =

a

C. cos'x

I (sin”'x + cos'x)dx =
T

A5 +K

C.x+K

D X

+ Kk

bt - ab

at-bd

1-x

21 - x2)

.tX+ K

. Ex+K



73.

74.

75.

76.

afe A= ['O ?] Sl i =T, dr A2=

als 9] s [ 2]

c:.[-1 0] D. 5% & P =T

fAa=]. ] wherei=\1, thenA’=

als 9] s.[) 2]

C. [‘1 °] D. none of these

s[;

cl, 7 D. g ¥ B A

[y 2l

1 -2
C. [_2 J D. None of these
3 4 5
0 2 3| =
0 0 7
A. 14 B.9
C. 42 D. -42
3radhel AHIHROT %XY = ij T EA B
A y?-x2=K B.y’-x*=K
C.x2-y?=K D.x3.y*=K

) ) ) ) dy X .

The solution of the differential equation ;= y 1S

A y?-x2=K B.y*-x*=K



77.

78.

79.

80.

81.

82.

C.x2-y?=K
dgx (tan3x) =
A. 2tanx

C. 2tanx secx

dgx (secx) =
A. secx

C. secx.tanx

| 57- 3]+ K| =
A. 14

C.2

B.

D.

xyr=K

. sec?x

. 2tanx secx

. 12x

. 4x?

O |=

. secx.cotx

. -secx

14

\3

qdd 7x+4y -2z +5=0 &R 3Af¥eld & @ o ura & —

A 7,4,2

C.7,4,5

The direction ratios of the normal to the plane 7x + 4y -2z + 5=0 are

B.

D.

7,4, -2

4,-2,5



A 7,4,2 B.7,4,-2

C.7,4,5 D.4,-2,5
83. uR P(A)=3 ;P(B)=1 wiP(A~B)= I df P(AUB)=
A. 4 B. 3
C. 1 D. 379 ¥ I3 &l
fP(A)= 2 ;P(B)= 1 andP(A~B)= L then P(AUB)=
A. 4 B.2
C. 1 D. None of these
84. I——ldx=
X
A. log IxI B. log L
og Ix og .
c. i D.- L
X X

85. ufe s ufeel—wHfe § iR E &1 weqr &), o P(E) =

n(s) n(E)
A. n(E) B. n(S)
C.n(E) + n(S) D.n(S) - n(E)

If S be the sample space and E be the event then P(E) =

n(s) n(E)
A S B. s,
C. n(E) + n(s) D. n(S) - n(E)

86. R 3i- 4]+ 12k & Re—srers 2

3,4 12 3 ,-4,12
A. B. V13 V13 V13

3 -4 12 3 4 12
C. 13 13 13 D. V13 V13 V13



87.

88.

89.

90.

%

- -
The direction cosines of the vector 3i - 4] + 12k are

A. 3, 4 12 B. 3,-4 12
13 13 13 V13 V13 V13
C. 3,4 12 D. 3,4 12
13 13 13 V13 V13 V13

A. x=0 By:O

C.z=0 D. 574 &g 78l

A. x=0 B.y=0

C.z=0 D. None of these
sl -

- sl Al
cllis 2l oY [

3x+1 3x+2 3x+a
3x+2 3x+3 3x+b
3x+3 3x+4 3x+c

A1 B.0

C.3 D. g ®Ig el

3x+1 3x+2 3x+a
3x+2 3x+3 3x+b
3x+3 3x+4 3x+c

A1 B.0

I a, b, c AHIR T H €

If a, b, care in A. P. then

C.3 D. None of these
I (x3 + a3 + 3a’x + 3ax?)dx =

A. fx*—33)3+ K B. 0‘*—431“+ K



91.

92.

93.

94.

95.

96.

C.4(x+a)*+K

d s —
& {sin(logx)} =

A. cos(logx)
1
C. | cos(logx)
2 5 . 1
afe A=[3 1] v B= [

A.
C.

A.
C.
d

dx

A.

C.

[ 5]
FH—

|fA=[§

> %]

[:;, 10
1

(sin?x) =

COS2X

sin2x

]

515] and B = [;

S (log (ex)) =

D.(x+a)*+K

B.

X |=

sin(logx)

COsX
X

D.

] @a+s-=

B-[g 110]
o]

g] then A + B =

S

o[ 1]

B. 2sinx

D. cos?x

|—=

D. tan'x



97. ) \T-x

98. (ix]).k=

o

99. (sin10x) =

d
dx
A. cos10x

C. 10cos10x

100. I sec?2xdx =

A.tan2x + K

tan2x

c. &

+ K

B. 2x

B. cos'x + K

D.-2V1-x2+y

B. 1

cos10x
10

D. 10sin10x

B. 2tan2x + K

fanx

D. 2

+ K

s — 9§/ Section - B

Y STRIF 9 / Short Answer Type Questions

Ue AT 1 ¥ 30 TP oY SR & | §79 9 [h8l 15 Ul & IR < | I

g & foru 2 s fAuifRa 2|

15 X 2 =30

Question Nos. 1 to 30 are Short Answer Type. Answer any 15 ques-

tions. Each question carries 2 marks.

15x2=30



| A= {a, b, ¢} § Hag wfUd & I

A ey Gdg T B. wHAfAT dder 2|

C. Hhv® Hdd B |

Define a relation in the set A= {a, b, c} which is a

A. Reflexive relation B. Symmetric relation
C. Transitive relation

g & & 2tan” % + tan-1 % = ﬁ

Prove that 2tan” 1+ tan-1 % =f

3
Rrg & & tan'x - sec'x =sin' L -tan"'1

X X
Prove that tan-'x - sec'x = sin™’ i -tan'1l
X
7 1 13
A9 Arprer |17 19 23
29 31 37
7 11 13
Evaluate ‘17 19 23‘
29 31 37
R . 1 a b+c _
o & b b cta =0
H C ﬁb
a +C _
Prove that |1 b ota =0
1 C a+tb

AT [; 35] ® AEEST AYE AT DITY |
Find the adjoint matrix of matrix [‘1 '5] :
) 3
afs A= [11 11] ar A? STd Y |
ta=[" 7] thenfind Az
= log =X dy -
afe y log =%~ ar ™ ST @ |

ify=log —2= thenfind % .

a+bx



10.

11.

12.

13.

14.

15.

16.

17.

18.

afg y = V1 + sinx, Fﬁ%xy ST & |
Ify = T+ sinx then find -

afd y = esinyx, @I %XY ST BN |

d

If y = e*sinVx then find g

@ y=2x+3,y=0,x=4,Xx=6 ¥ I IgH BT &THel TN PN |

Find the area of the quadrilateral formed by the lines y = 2x + 3,

y=0,x=4,x=06.

A Tt j (tan®x + cot2x)dx
Evaluate J. (tan2x + cot?x)dx.
TG B : Jxsec?xdx
Integrate J.xseczxdx.

FHIGT &N Jex(sinx + cosx)dx
Integrate j X(sinx + cosx)dx.
LIGRECaC ’ 1 + sinx dx

9
Evaluate | V1 + sinx dx.

CcoS3X
sin?2x

(0]
JHTh T PN - dx

cos>x
Integrate ] &inox dX.

g dR— (X + y)(dx - dy) = dx + dy
Solve — (x + y)(dx - dy) = dx + dy

T P— %XY =X-y



19.

20.

21.

22.

23.

24.

Solve: =X-Yy

X BT A S0 B, STafd ifhad afeer wRER o9 &8l ¢
—> —>
3]+5k -XI+Xj+2k
Find the value of x, when the following vectors are perpendicular to

-> - -> > >
one another: xi - 3j + 5Kk, -XI+XJ+2k

Rig &% 5 (3 x D)2 + (a. b)2 = a?b?
Prove that (3 XB)2 +Ta ._6)2 = a%b?

- o> > . .
Afeer 3i + 4j - 6k & AUIG AR fGx DHIoAT Ura o |

- > o

Find the modulus and the direction cosines of the vector 3i + 4j - 6k.
Il P=(-2,1,3) 3R Q=(1, -3, 5) d 3@ PQ & fa& arura @ik fam
DI A BT |
If P=(-2,1, 3)and Q = (1, -3, 5) then find the direction ratios and
direction cosines of the line PQ.
JH T BT FHIHIOT ST DI s ™ s1ell IR Ia-Ts HHel —2,
3, 3R 438
Find the equation of the plane whose intercepts on the coordinate
axes are -2, 3 and 4 respectively.
NAHTHIHRUT TN z = 4X +y

i x+y<50;x,y>0

Maximize z=4x +y



subjecttox+y<50;x,y>0

25. ufXP(A)={, P(B)= 1 o P(AB)=1 i P(A/B) cor P(B/A) Fraoret |
If P(A) = % , P(B) = %and P(AnB) =% then find P(A/B) and P(B/A).
26. fig o 5 P(R) =1, ol Ave e B
Prove that P( % ) =1, where Ais an event.
27. FHIHAT BN - Icosxodx
Integrate j cosx?dx.
28. I 5 @, Wi y = cos™!(2x2 - 1)
Find %XY , wheny = cos™(2x? - 1).
29. 3T y=x° ar %ﬁlﬂv‘lﬁl
-
If y = x°, then find o
4 dx
30. M fHred J;) 1 + cos2x
" dx
Evaluatej T+ cos2x *
0
4" ST U/ Long Answer Type Questions
U AT 31 Y 38 T 4l IR ¢ | 39 ¥ fhegl 4 U & SR & | TP
ged & fory 5 3fd fFifa € | 4X5=20
Question Nos. 31 to 38 are Long Answer Type. Answer any 4 ques-
tions. Each question carries 5 marks. 4x5=20
31. 3T cos'™x+cos'ly+cos'z=n g & f& x2+y2+ 22+ 2xyz=1 |

If cos'x + cos'y + cos'z =, prove that x? + y? + z2 + 2xyz = 1.



32.

33.

34.

35.

36.

37.

38.

1 -1 2
zrﬁ:A=[3 0 -2] ot Rrg ¢ o Aadi A) = IAIT |
1 0 3

1 -1 2
If A =[? 8 -3], then prove that A.(adj A) = IAIl 1.

_ 1 a a*-bc
R1g a fob|1 b b>ca| = 0
1 c c?-ab
1 a a’-bc
Prove that |1 b b%-ca =0
1 c c?-ab
%X“ Frerel, srafa xy® = (x +y)°

Find %XY , when x2y® = (x + y)°
17
ﬁ@ﬁ%jlogcosxdx= glog %
om2
Prove that_[ log cosx dx = X log
o )
T BN - X2dy - sin2xdx + 3xydx = 0
Solve  x2dy - sin2xdx + 3xydx = 0.

Afewr fafr & Rrg @9 fb fodl AABC 9

a _ b _ ¢

snA  snB  sinC
Prove by vector method, that in any AABC

a _ b _ c
sinA ~ sinB ~  sinC

e & g1 TESA H W U¥h W U Ul IgTedl Wikl Sl g |

F. QI B BIAT B DI

g qE =T T B BN B T Ui 7 7

There are two packs of cards, one card is drawn at random from
each pack. What is the probability that

A. both of them are black  B. they are of different colours.



