
INTERMEDIATE EXAMINATION - 2020 (ANNUAL)

Mathematics (MODEL SET)

I.Sc. & I.A.

Instructions for the candidates :-

1. Candidates are required to give their answer in own words as far as

practicable.

ijh{kkFkhZ ;FkklaHko vius 'kCnksa esa mÙkj nsaA

2. Figures in the right hand margin indicate full marks.

nkfguh vksj gkf'k;s ij fn;s gq, vad iw.kkZad fufnZ"V djrs gSaA

3. 15 Minutes of extra time has been allotted for the candidate to read

the question paper carefully.

bl iz'u i= dks /;kuiwoZd i<+us ds fy;s 15 feuV dk vfrfjDr le; fn;k x;k

gSA

4. This question paper is divided into two sections. Section-A and

Section-B

;g iz'u i= nks [k.Mksa esa gS] [k.M&v ,oa [k.M&cA

5. In  section A, there are 60 objective type questions. Answer any 50

questions. Each question carries 1 mark. First 50 answers will be

evaluated in case more than 50 questions are answered. Darken

Time :- 3 Hrs. 15 Minutes
le; % 3 ?kaVs 15 feuV

Full Marks - 100
iw.kkZad & 100

Total no. of questions : 95
iz'uksa dh la[;k % 95



the circle with blue/black ball pen against the correct option on OMR-

answer sheet provided to you. Do not use whitner/liquid/Blade/Nail

etc on OMR-sheet; otherwise the result will be invalid.

[k.M&v esa 60 oLrqfu"B iz'u gSaA fdUgha 50 iz'uksa ds mÙkj nsaA izR;sd ds fy, 1 vad

fu/kkZfjr gSA ipkl ls vf/kd iz'uksa ds mÙkj nsus ij izFke 50 mÙkjksa dk ewY;kadu

fd;k tk,xkA budk mÙkj miyC/k djk, x, OMR-mÙkj i=d esa fn, x, lgh o`Ùk

dks dkys@uhys ckWy isu ls HkjsaA fdlh Hkh izdkj ds OgkbVuj@rjy inkFkZ@CysM@uk[kwu

vkfn dk mÙkj iqfLrdk esa iz;ksx djuk euk gS] vU;Fkk ijh{kk ifj.kke vekU; gksxkA

6. In section-B, there are 27 short answer type questions. Each

question carries 2 marks. Any 15 questions are to be answered.

Apart from this, there are 8 Long answer type questions, each

carrying 5 marks out of which any four questions are to be answered.

[k.M&c esa 27 y?kq mÙkjh; iz'u gSaA izR;sd ds fy;s nks vad fu/kkZfjr gSA fdUgha 15

iz'uksa dk mÙkj nsuk vfuok;Z gSA buds vfrfjDr bl [k.M esa 5 vad okys 8 nh?kZ

mÙkjh; iz'u fn, x, gSa ftuesa fdUgha 4 iz'uksa dk mÙkj nsuk gSA

7. Use of any electronic appliances is strictly prohibited.

fdlh izdkj ds bysDVªkWfud midj.k dk iz;ksx iw.kZr;k oftZr gSA



SECTION-A (Objective Type Questions)

[k.M&v ¼oLrqfu"B iz'u½

iz'u la[;k 1 ls 60 rd ds izR;sd iz'u ds lkFk pkj fodYi fn, x, gSa ftuesa ls ,d

lgh gSA fdUgha 50 iz'uksa dk mÙkj nsaA vius }kjk pqus x, lgh fodYi dks OMR-'khV

ij vafdr djsaA (50x1=50)

Question nos. 1 to 60 have four options out of which only one is correct.

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

(50x1=50)

1- ;fn fdlh leqPp; A esa ,d laca/k R bl izdkj gks fd

(x, y)R, (y, z)R   (x, z)R rks laca/k R dgykrk gS
A. LorqY; B. lefer
C. laØked D. rqY;rk

If R be a relation in any set A such that (x, y)R, (y, z)R  (x, z)R

then the relation R is called

A. reflexive B. symmetric

C. transitive D. equivalence

2- cos-1x, x[-1, 1] =

A.    + sin-1x B. - sin-1x C. 2+ sin-1x D.    - sin-1x

3- tan-1x + tan-1y = , xy<1

A. tan-1(         ) B. tan-1 (         )

C. tan-1 (         ) D. tan-1 (         )

4- =

A. 16 B. 11 C. 6 D. 42


2


2

x + y
1 + xy

x + y
1 - xy

x - y
1 + xy

1 - xy
x + y

8 9
2 3



5. = 0

A. 4p - 5q = 0 B.    +    = 0

C.    -    = 0 D.    +    = 0

6. =

A. 126 B. 234 C. 0 D. 55

7. ;fn I =   rks  I3 =

A. B. C. D.

If I =                  then I3 =

A. B. C. D.

8. 3 =

A. B. C. D.

9. fuEufyf[kr esa ls dkSu 'kwU; vkO;wg gS\

Which one of the following is a zero matrix ?

A. B. C. D.

10. 5 + 3 = (x, y) =

A. (4, 6) B. (5, 9) C. (4, 9) D. (9, 4)

11.     (5x2) =

A. 5x B. C. 10x D. 5

12.     (      ) =

A. 3cos3x B. cos3x C. D. - cos3x

13.      (e2x) =

A. e2x B. C. 2e2x D. 3e2x

p q
4 5

p
5

q
4

p
4

q
5

p
4

q
5

 8 3 -4
 7 5  6
15 8  2

1 0
0 1[

1 0
0 1[ 3 0

0 3[ 3 0
0 2[ 3 3

3 3[
1 0
0 1[

1 0
0 1[ 3 0

0 3[ 3 0
0 2[ 3 3

3 3[
x y
z w[

3x y
 z w[ 3x 3y

z w[ 3x 3y
3z w[ 3x 3y

3z 3w[

4 0
 0 0 [ 0 0

0 0[ 0 1
0 0[ 0 -1

0 0[
x 2
 3 5 [ 1 -3

 2 y
 [ 23 1

 21 52 [

d
dx

5x3

3

sin3x
3

d
dx

cos3x
9

d
dx

e2x

2



14.      (cos2x) =

A. sin2x B. 2sin2x C. -2sin2x D. -2cos2x

15.     (cosx + ex) =

A. cosx - ex B. -sinx - ex C. -sinx + ex D. sinx + ex

16.      (log2x) =

A. B. C. D. 2x

17.     [ecosx] =

A. ecosx B. - sinx . ecosx C. sinx ecosx D. cosx . ecosx

18.     (a2x), a>0 =

A. 2a2x B. 2a2xloga C. a2xloga D.

19. x = acos, y = asin  =

A. sec2 B. -cot C. -tan D. cot2

20.      (x20) =

A. 20x19 B. 20x18 C. 380x18 D. x18

21. x = 2 ij oØ y = x3 - 2x ij Li'kZ js[kk dh <ky gS

A. 9 B. 10 C. 11 D. buesa dksbZ ugha

The slope of the tangent to the curve y = x3 - 2x at x = 2 is

A. 9 B. 10 C. 11        D. None of these

22. x ds lHkh okLrfod ekuksa ds fy,]            dk U;wure eku gS

A. 1 B. 0 C.      D. buesa ls dksbZ ugha

For all real values of x, the minimum value of                 is

A. 1 B. 0 C.      D. None of these

23. oØ x2=4y ds fcanq ¼2] 1½ ij vfHkyac gS %

d
dx

d
dx

d
dx

1
2x

1
x

2
x

d
dx

d
dx

d2

dx2

1 - x + x2

1 + x + x2

1 - x + x2

1 + x + x2

1
3

a2x

loga

dy
dx

1
3



A. x + y = 3 B. x - y = 3 C. x + y = 1     D. buesa ls dksbZ ugha

The normal to the curve x2=4y at point (2, 1) is

A. x + y = 3 B. x - y = 3 C. x + y = 1     D. None of these

24. 3x2dx =

A.     + C B. x3  + C C. x2 + C D. 6x + C

25. 4sin4x dx =

A. K - cos4x B. K - C. K + D. K + cos4x

26. cos7x dx =

A. K - sin7x B. K - 7 sin7x C. K + D. K + sin7x

27. ex dx =

A. ex + K B.          + K C. log x + K D. 2e2x + K

28.                  dx =

A.     -    x2 + 6x + K B.     - 3x + K

C.     + 3x + K D.     - 6x2 + K

29. secxdx =

A. log tanx + K B. log secx + K

C. log secx + tanx + K D. log cotx + K

30. cos2x dx =

A.           + K B.     +    sin2x + K

C. x + sin2x + K D.     -    sin2x + K

31.       dx =

A. tanx + cotx + K B. tanx + cosecx + K

C. -tanx + cot x + K D. tanx + secx + K

x3

3

cos4x
4

cos4x
4

Sin7x
7

ex+1

x + 1
x2 - 5x + 6

x - 2
x3

3
5
2

x2

2
x2

2
x3

4

cos3x
3

x
2

1
4

x
2

1
4

sin2x - cos 2 x
sin2xcos2x



32. , (a>x) =

A.     log a2 - x2 + K B.     log a2 + x2 + K

C.     log              + K D.     log           + K

33. x2dx =

A. 19 B. C. D.

34. sin5x dx =

A. 0 B. 1 C. D.

35. (tan-1x + cot-1x)dx =

A. B. 0 C. -1 D.

36. vodyu lehdj.k       + 2(       )2 -      + y = 0 dk degree gS

A. 1 B. 2 C. 3       D. buesa dksbZ ugha

The degree of the differential equation      + 2(       )2 -      + y = 0 is

A. 1 B. 2 C. 3       D. None of these

37. vodyu lehdj.k       + y(     )3 + y = 0 dk order gS

A. 1 B. 2 C. 3       D. buesa dksbZ ugha

The order of the differential equation       + y(     )3 + y = 0  is

A. 1 B. 2 C. 3       D. None of these

38. vodyu lehdj.k        =             dk gy gS

A. sin-1y = sin-1x + K B. cos-1y = cos-1x + K

C. tan-1y = tan-1x + K D. buesa dksbZ ugha

The Solution of the differential equation       =             is

A. sin-1y = sin-1x + K B. cos-1y = cos-1x + K

C. tan-1y = tan-1x + K D. None of these

dx
a2 - x2

a + x
a - x

a - x
a + x

1
2a

1
2a

1
2a
1

2a3

2

19
2

19
3

19
62

2
1
4

3
4

1

0


2


4

d3y
dx3

d2y
dx2

dy
dx

d3y
dx3

d2y
dx2

dy
dx

d2y
dx2

dy
dx

d2y
dx2

dy
dx

1 + y2

1 +x2

1 + y2

1 +x2

dy
dx

dy
dx



39. vodyu lehdj.k        - y = cosx dk lekdyu xq.kd gS

A. ecosx B. e-cosx C. e-x D. ex

The integrating factor of the differential equation        - y = cosx is

A. ecosx B. e-cosx C. e-x D. ex

40. vodyu lehdj.k x     - y = 2x3, x>o  dk gy gS

A. y = x3 + K B. y = x3 + Kx

C. y = 3x2 + K D. buesa dksbZ ugha

The solution of the differential equation x     - y = 2x3, x>o is

A. y = x3 + K B. y = x3 + Kx

C. y = 3x2 + K D. None of these

41. j =

A. 0 B. 1 C. 2 D. 3

42. i + j + k =

A. 1 B. 3 C. 2 D. 3

43. i  .  j =

A. 0 B. 1 C. 2 D. K

44. fuEufyf[kr esa dkSu lR; gS \

Which one of the following is true ?

A. a x a = 0 B. j x j = i

C. a x b = b x a D. i x k = j

45. y&v{k dh fnd~&dksT;k,¡ gSa

A. 0, 0, 0 B. 1, 0, 0 C. 0, 1, 0 D. 0, 0, 1

The direction cosines of the y-axis are

dy
dx

dy
dx

dy
dx

dy
dx



  

 

   

     







A. 0, 0, 0 B. 1, 0, 0 C. 0, 1, 0 D. 0, 0, 1

46. ;fn nks ljyjs[kkvksa dh fnd~ dksT;k,¡ l
1
, m

1
, n

1 
vkSj l

2
, m

2
, n

2 
gksa rFkk os ijLij

yEc gksa rks

If the direction cosines of two straight lines be l
1
, m

1
, n

1
 and l

2
, m

2
, n

2

and the lines be mutually perpendicular, then

A.       =       = B.      +     +     = 0

C. l
1
l
2
 + m

1
m

2
 + n

1
n

2
 = 0 D. l

1
2l

2
2 + m

1
2m

2
2 + n

1
2n

2
2 =0

47. ;fn ,d js[kk ds fnd~ vuqikr &18] 12] &4 gSa rks bldh fnd~ dksT;k,¡ gSa

A.     ,     , B.     ,    ,

C.     ,    , D. buesa dksbZ ugha

If the direction ratios of a straight line are -18, 12, -4 then its direction

cosines are

A.     ,     , B.     ,    ,

C.     ,    , D. none of these

48. ryksa 2x - y + z + 8 = 0 vkSj x + y + 2z - 14 = 0 ds chp dk U;wudks.k gS

The acute angle between the planes 2x - y + z + 8 = 0 and

x + y + 2z - 14 = 0 is

A. 300 B. 450 C. 600 D. 900

49. fuEufyf[kr esa dkSu mís'kh; Qyu gSa \

A. x0 B. y0 C. z= x + y D. buesa lHkh

Which of the following is an objective function ?

A. x0 B. y0 C. z= x + y      D. all of the above

50. fuEufyf[kr esa dkSu O;ojks/k ugha gS\

l
1

l
2

m
1

m
2

n
1

n
2

l
1

l
2

m
1

m
2

n
1

n
2

-9
11

6
11

-2
11

9
11

-6
11

2
11

-9
11

-6
11

-2
11

-9
11

6
11

-2
11

9
11

-6
11

2
11

-9
11

-6
11

-2
11



A. x  0, y  0 B. 2x + 3y  5

C. z = 7x + 3y D. buesa lHkh

Which of the following is not a constraint?

A. x  0, y  0 B. 2x + 3y  5

C. z = 7x + 3y D. All of the above

51. O;ojks/kksa x + y  5, x  0, y  0 ds varxZr z = 2x + 3y dk vf/kdre eku gS

A. 10 B. 15 C. 20        D. buesa dksbZ ugha

Subject to constraints x + y  5, x  0, y  0, the maximum value of

z = 2x + 3y is

A. 10 B. 15 C. 20        D. none of these

52. fuEu esa dkSu lR; gS\

Which of the following is true? [P(F)  0]

A. P(E/F) = B. P(E/F) =

C. P(E/F) = P(E).P(F) D. P(E/F) = P(E) + P(F)

53. ,d flDds dks 10 ckj mNkyk tkrk gSA Bhd N% fpr vkus dh izkf;drk gS

A coin is tossed 10 times. The probability of exactly six heads is

A. B. C. D.

54. ;fn N ij ,d f}vk/kkjh lafØ;k ^0* bl izdkj gks fd a0b = a3 + b3 V a, bN

rks 2 0 3 cjkcj gS

If '0' be a binary operation on N such that a0b = a3 + b3 V a, bN

then 2 0 3 equals

A. 35 B. 53 C. 46        D. 60

55. a.(a x a) =

P(EF)
P(F)

P(EF)
P(F)

101
512

103
512

105
512

109
512

  



A. a B. 3a C.  a 3 D. 0

56. [ j  k  i ] =

A. 0 B. 0 C. 1 D. -1

57. (j x k) x i =

A. 0 B. 1 C. -1 D. -2

58. a0b = a2 + b2 izdkj ls ifjHkkf"kr N esa ,d f}vk/kkjh lafØ;k 0 gSA fuEufyf[kr

esa dkSu lR; gS\

A. 0 lkgp;Z vkSj Øe fofues; nksuksa gSA

B. 0 Øe fofues; gS fdarq lkgp;Z ugha gSA

C. 0 lkgp;Z gS fdUrq Øe fofues; ugha gSA

D. 0 u rks Øe fofues; gS vkSj u lkgp;Z gSA

0 is a binary operation on N defined as a0b = a2 + b2. Which of the

following is true ?

A. 0 is both associative and commutative.

B. 0 is commutative but not associative.

C. 0 is associative but not commutative.

D. 0 is neither commutative nor associative.

59. rk'k dh ,d xM~Mh ls ;kn`PN;k nks iÙks fudkys tkrs gSaA ;fn X bDdksa dh la[;k

gks rks E(X)  dk eku gS %

A. B. C. D.

Two cards are drawn at random from a deck of cards. If X be the

number of aces obtained then the value of E(X) is

A. B. C. D.

  

  



  



37
221

5
13

1
13

2
13

37
221

5
13

1
13

2
13



60. ;fn X = {1, 2, 3} rks ¼1] 2½ vkSj ¼2] 1½ dks 'kkfey djrs gq, rqY;rk laca/kksa dh

la[;k gS

A. 1 B. 2 C. 3        D. buesa dksbZ ugha

Let X = {1, 2, 3} then the number of equivalence relations containing

(1,2) and (2, 1) is

A. 1 B. 2 C. 3        D. none of these



[k.M&c@SECTION-B

 xSj oLrqfu"B iz'u@Non-objective Type Questions

 y?kqmÙkjh; iz'u@Short Answer Type Questions

iz'u la[;k 1 ls 27 rd y?kqmÙkjh; gSaA fdUgha 15 iz'uksa ds mÙkj nsaA izR;sd ds fy, 2

vad fu/kkZfjr gSA (15x2=30)

Question nos. 1 to 27 are short answer type. Answer any 15 questions.

Each question carries 2 marks. (15x2=30)

1- ;fn f : R  R bl izdkj ifjHkkf"kr gS fd f(x) = 2x + 7, x  R, rks f  : R  R

ifjHkkf"kr djsa vkSj f   (3) dk eku Kkr djsaA

If f : R  R is defined by f(x) = 2x + 7, x  R, define f    : R  R and

find the value of f   (3).

2. fl) djsa fd

Prove that

4(cot-13 + Cosec-15) = 

3. tan-1 (-    ) dk eq[; eku Kkr djsaA

Find the principal value of tan-1 (-    ).

4. x dk eku Kkr djsa tc

Find the value of x when

= -10

5. lkjf.kd dk eku Kkr djssa %

-1

-1

-1

-1

1
3

1
3

x 7
 x x



Find the value of the determinant :

6. x, y, z vkSj w Kkr djsa tcfd

Find x, y, z and w given that

3[         ] = [   ] + [ ]

7. ;fn A = [      ] vkSj B = [ ] rks AB vkSj BA Kkr djsa ;fn

laHko gksA

If A = [    ] and B = [ ] then find AB and BA, if

possible.

8. ;fn  y = 5 + 2x - 4x5 rks    Kkr djsaA

If y = 5 + 2x - 4x5 then find     .

9. ;fn y = cos(sinx) rks     Kkr djsaA

If y = cos(sinx) then find

10.     Kkr djsa ;fn] y = x tan (logx)

Find      if y = x tan (logx)

11.     Kkr djsa ;fn] x2y2 = 1 + xy + y2.

Find       if  x2y2 = 1 + xy + y2.

12. z = 2x + y dk vf/kdrehdj.k djsa tc fd O;ojks/k gS % x + 2y  20, x  0,

y  0

Maximize z = 2x + y subject to constraints x + 2y  20, x  0, y  0

1 a a2

1 b b2

1 c c2

x y
 z w

x 6
 -1 2w

  4 x + y
z + w   3

1 -2 3
-4  2 5

2 3
4 5
2 1

1 -2 3
-4  2 5

2 3
4 5
2 1

dy
dx

dy
dx

dy
dx

dy
dx

dy
dx

dy
dx

dy
dx

dy
dx



13. lekdyu djsaA

Integrate

cosx.cos5x dx.

14. lekdyu djsaA

Integrate.


15. eku fudkysaA

Evaluate

cos4x dx

16. eku fudkysaA

Evaluate

 dx

17. gy djsaA

Solve

a + x        + x = 0

18. gy djsaA

Solve

      = x - y

19. ;fn a = 3i + j - 2k, b = i - 3j + 4k rks a x b Kkr djsaA

If a = 3i + j - 2k, b = i - 3j + 4k then find a x b.

20. fl) djsa fd fcanq   a - 2b + 3c, 2a + 3b - 4c, -7b + 10c lejs[k gSA

cosecx dx
cosecx + cotx

2

0

4

0

1 + sin2x
cosx + sinx

dy
dx

dy
dx

       

       

      













Prove that the points a - 2b + 3c, 2a + 3b - 4c, -7b + 10c are

collinear

21. fl) djsa fd (a - b) x (a + b) = 2(a x b)

Prove that (a - b) x (a + b) = 2(a x b)

22. ryksa x + 2y + 3z = 6 vkSj 3x - 3y + z = 1 ds chp dk dks.k fudkysaA

Find the angle between the planes x + 2y + 3z = 6 and

3x - 3y + z = 1.

23. ml fcanq ds funsZ'kkad Kkr djsa tgk¡ js[kk =    = ] ry

x + y + 4z = 6ls feyrh gSA

Find the coordinates of the point where the line

=    = meets the plane x + y + 4z = 6.

24. nks flDds mNkys tkrs gSaA ;fn A = igys flDds ij 'kh"kZ vkus dh ?kVuk rFkk

B = nwljs ij ì"B vkus dh ?kVuk rks fl) djsa fd A vkSj B Lora= gSaA

Two coins are tossed. If A = event of occurrence of head on the

first coin and B = event of occurrence of tail on the second coin,

then prove that A and B are independent events.

25. ;fn A vkSj B nks ?kVuk,¡ bl izdkj gksa fd P(A) =    , P(B) =    , P(AB) =

rks P(A/B) vkSj P(B/A) fudkysaA

If A and B are two events such that P(A) =    , P(B) =    , P(AB) =

then find P(A/B) and P(B/A).

     

     

      

x + 1
2

y+ 2
3

z + 3
4

x + 1
2

y+ 2
3

z + 3
4

1
3

1
4

1
5

1
3

1
4

1
5





26. p ds eku Kkr djsa ftlls js[kk,¡

       =    = vkSj        =    = ijLij

yac gksA

Find the values of p so that the lines

       =    = and        =    = are

perpendicular to each other.

27. eku Kkr djsa %

Find the value :

(2i - 3j - k). (2i + j - k) x (i - j + 2k)

11 - x
p

3y - 3
2

17 - z
5

x - 22
3p

2y - 7
27p

z - 100
6/5

11 - x
p

3y - 3
2

17 - z
5

x - 22
3p

2y - 7
27p

z - 100
6/5

        



 nh?kZmÙkjh; iz'u@Long Answer Type Questions

iz'u la[;k 28 ls 35 rd nh?kZ mÙkjh; iz'u gSaA izR;sd iz'u ds fy, 5 vad fu/kkZfjr

gSaA fdUgha 4 iz'uksa dk mÙkj nsaA (4 x 5 = 20)

Question nos. 28 to 35 are long answer type questions. Each question

carries 5 marks. Answer any 4 questions. (4 x 5 = 20)

28. ;fn A = [     ]rks izkjafHkd :ikarj.k ls A dk O;qRØe vkO;wg Kkr

djsaA

If A = [     ] then find the inverse matrix of A by

elementary transformation.

29. ;fn xmym = (x + y)m+n rks     Kkr djsaA

If xmym = (x + y)m+n, find      .

30. fl) djsa fd x - sinx dk dksbZ mfPp"B ;k fufEu"B eku ugha gSA

Prove that x - sinx has neither a maximum value nor a minimum

value.

31. lekdyu djsa %

Integrate

tan4x dx

32. fl) djsa fd

Prove that

log cosx dx =       log2.

2 0 -1
5 1  0
0 1  3

2 0 -1
5 1  0
0 1  3

dy
dx

dy
dx

2

0

2



33. ;fn a = 3i + 4j - 5k vkSj b = 7i - 3j + 6k rks (a + b) x (a - b)Kkr djsaA

If a = 3i + 4j - 5k and b = 7i - 3j + 6k then find (a + b) x (a - b).

34. vf/kdrehdj.k djsa Maximize : z = x + y

tc fd (Subject to)

x - y -1

-x + y  0

x, y  0

35. ,d flDds dh nks mNkyksa esa 'kh"kksZa dh la[;k dk izlj.k Kkr djsaA

Find the variance of the number of heads in two tosses of a coin.

           

          


