
Q.1. MCQ :- [18×1=18]

(i) Let :f R R  be defined as f(x) = 3x. Choose the correct answer -
(a) f is one-one onto (b) f is many-one onto
(c) f is one-one but not onto (d) f is neither one-one nor onto ( )

eku yhft, fd f(x) = 3x }kjk ifjHkkf"kr Qyu :f R R  gSA lgh mÙkj pqfu, &

¼v½ f ,dSdh vkPNknd gS ¼c½ f cgq,d vkPNknd gS
¼l½ f ,dSdh gS ijUrq vkPNknd ugha gS ¼n½ f u rks ,dSdh gS vkSj u vkPNknd gS ¼ ½

(ii)
1 1

sin sin
3 2

        
 is equal to -

1 1
sin sin

3 2

        
 cjkcj gS &

¼v½ 
1

2
¼c½ 

1

3
¼l½ 

1

4
¼n½ 1 ¼ ½

(iii) If A, B are symmetric matrices of same order, then AB - BA is a -
(a) skew symmetric matrix (b) symmetric matrix
(c) zero matrix (d) identify matrix
;fn A rFkk B leku dksfV ds lefer vkO;wg gS rks AB - BA ,d &
¼v½ fo"ke lefer vkO;wg gS ¼c½ lefer vkO;wg gS ¼l½ 'kwU; vkO;wg gS ¼n½ rRled vkO;wg gS ¼ ½

(iv) Let A be a square matrix of order 3×3, then |kA| is equal to -
;fn A ,d 3×3 dksfV dk oxZ vkO;wg gS rks |kA| dk eku gksxk &
¼v½ k|A| ¼c½ k2|A| ¼l½ k3|A| ¼n½ 3k|A| ¼ ½

(v) If A, be a non-singular square matrix of order 3×3, then |adjA| is equal to -
;fn A, 3×3 dksfV dk oxZ vkO;wg gS rks |adjA| dk eku gS &
¼v½ |A| ¼c½ |A|2 ¼l½ |A|3 ¼n½ 3|A| ¼ ½

(vi) If .logey x x  then 
2

2

d y

dx
 will be -

;fn .logey x x  gS rks 
2

2

d y

dx
 gksxk &

¼v½ 
1

1 x
¼c½ 

1

x
¼l½ log(1 )x ¼n½ 1 log x ¼ ½

(vii) The differential of the function cos(sin )x  is -

Qyu cos(sin )x  dk vodyu gS &

¼v½ sin(sin )x ¼c½ sin(cos )x ¼l½ sin(sin )x ¼n½ cos .sin(sin )x x ¼ ½
(viii) The interval in which y = x2.e-x is increasing ?

fuEufyf[kr esa ls fdl varjky esa y = x2.e-x o/kZeku gS \

¼v½ ( , )  ¼c½ ¼&2] 0½ ¼l½ (2, ) ¼n½ ¼0] 2½ ¼ ½
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(ix) The anti derivative of 
1

x
x

  
 

 equals -

1
x

x

  
 

 dk izfrvodyt gS &

¼v½ 
1 1

3 2
1

2
3
x x c  ¼c½ 

2
23

2 1

3 2
x x c 

¼l½ 
3 1

2 2
2

2
3
x x c  ¼n½ 

3 1

2 2
3 1

2 2
x x c  ¼ ½

(x) Area of the region bounded by the curve y2 = 4x, y-axis and the line y = 3 is -
oØ y2 = 4x, y&v{k ,oa js[kk y = 3 ls f?kjs {kS= dk {kS=Qy gS &

¼v½ 2 ¼c½ 
9

4
¼l½ 

9

3
¼n½ 

9

2
¼ ½

(xi) The order of the differential equation 
2

2
2

2 3 0
d y dy

x y
dx dx

   -

2
2

2
2 3 0

d y dy
x y

dx dx
    vody leh- dh dksfV gS &

¼v½ 2 ¼c½ 1 ¼l½ 0 ¼n½ Not defined ¼ifjHkkf"kr ugha gS½ ¼ ½
(xii) If a

  is a non-zero vector of magnitude 'a' and   a non-zero scalar, then a   is unit vector if -

;fn 'kwU;srj lfn'k a
  dk ifjek.k 'a' gS vkSj   ,d 'kwU;srj vfn'k gS rks a   ,d ek=d lfn'k gS ;fn

¼v½ 1  ¼c½ 1   ¼l½ | |a  ¼n½ 
1

| |
a


 ¼ ½

(xiii) The value of      ˆ ˆ ˆˆ ˆ ˆ ˆ ˆ ˆ. . .i j k j i k k i j      is -

     ˆ ˆ ˆˆ ˆ ˆ ˆ ˆ ˆ. . .i j k j i k k i j      dk eku gS &

¼v½ 0 ¼c½ &1 ¼l½ 1 ¼n½ 3 ¼ ½

(xiv) If   is the angle b/w any two vectors a
  and b


 then .a b


= a b


 when   is equal to -

;fn nks lfn'kksa a
  vkSj b


 ds chp dk dks.k   gS rks .a b


= a b


 tc   cjkcj gS &

¼v½ 0 ¼c½ 
4


¼l½ 

2


¼n½  ¼ ½

(xv) If a line makes angle 900, 600, and 300, with the positive direction of x, y and z-axis respectively, then its
direction cosines -
;fn ,d js[kk x, y rFkk z&v{kks dks /kukRed fn'kk ds lkFk Øe'k% 900, 600 vkSj 300 dk dks.k cukrh gS rks fnd~&dkslkbu
gksxh &

¼v½ 
1 3

0,  ,  
2 2

¼c½ 
1 3

,  0,  
2 2

¼l½ 
3 1

,  ,  0
2 2

¼n½ 
1 3

0,  ,  
2 2

 
¼ ½

(xvi) If P(A) = 
1

2
, P(B) = 0, then P(A/B) is -

;fn P(A) = 
1

2
, P(B) = 0 gks rks P(A/B) gS &

¼v½ 0 ¼c½ 
1

2
¼l½ not defined ¼ifjHkkf"kr ugha½ ¼n½ 1 ¼ ½

(xvii) If A and B are two events such that ( ) 0P A   and P(B/A) = 1 then -

;fn A vkSj B nks ,slh ?kVuk,a gS fd ( ) 0P A   vkSj P(B/A) = 1] rc



¼v½ A B ¼c½ B C ¼l½ B  ¼n½ A  ¼ ½
(xviii) The probability of obtaining an even prime number on each die, when a pair of dice is rolled is -

;fn iklksa dk ,d tksM+k mNkyk tkrk gS rks izR;sd iklsa ij le vHkkT; la[;k izkIr djus dh izkf;drk D;k gS \

¼v½ 0 ¼c½ 
3


¼l½ 

12


¼n½ 

36


¼ ½

Q.2. Fill in the blanks :- [6×1=6]

(i) The principal value of  1sec 2    ................................ .

 1sec 2   dk eq[; eku ¾ ------------------------------------------ gSA

(ii) If 
3 3 4

1 4 1

x

x
  then x = ................................ .

;fn 
3 3 4

1 4 1

x

x
  gS rks x = ................................ . gSA

(iii) The maximum value of function f(x) = |sin4x+3| is ........................ .
Qyu f(x) = |sin4x+3| dk mPpre eku ¾ ------------------------------- gSA

(iv)
2

2

sec

cos

x
dx

ec x
  ................................... .

(v) The integrating factor of the differential equation 
2. 2

dy
x y x
dx

   is ...................... .

vody leh- 
2. 2

dy
x y x
dx

   dk lekdyu xq.kkad ----------------------------- gSA

(vi) The projection of the vector ˆ ˆi j  on the vector ˆ ˆi j  is ........................ .

lfn'k ˆ ˆi j  ij lfn'k ˆ ˆi j  dk iz{ksi --------------------------- gSA

Q.3. Very Short Answer Type Questions :- [12×1=12]

(i) If 
2 3 1

0 2 1
A

 
   

  and 

1 2

3    0

1 2

B

 
   
  

 find AB.

;fn 
2 3 1

0 2 1
A

 
   

 vkSj 

1 2

3    0

1 2

B

 
   
  

 gS rks AB Kkr dhft, &

(ii) Find adjA for 
2 3

1 4
A

 
  
 

.

2 3

1 4
A

 
  
 

 ds fy, lg[k.Mt A  Kkr dhft,A

(iii) Differentiate  2sin cos x  with respect to x.

x ds lkis{k  2sin cos x  dk vodyt dhft,A



(iv) If 2 2 100x xy y    then find 
dy

dx
.

;fn 2 2 100x xy y    gS rks 
dy

dx
 Kkr dhft,A

(v) The radius of a circle increasing at the rate of 0.7 cm/s. What is the rate of incrase of its circumference?
,d o`r dh f=T;k 0-7 lseh-@lS- dh nj ls c<+ jgh gSA bldh ifjf/k dh òf) dh nj D;k gS \

(vi) Show that the function given by f(x) = 7x - 3 strictly increasing.
n'kkZb, fd iznr Qyu f(x) = 7x - 3, R ij ,d o/kZeku Qyu gSA

(vii)
1

log
dx

x x x
(viii) Find the area enclosed by the circle 2 2 2x y a  .

o`r 2 2 2x y a   dk {kS=Qy Kkr dhft,A

(ix) Find the general solution of the differential equation 
2

2

1

1

dy y

dx x





.

vody leh- 
2

2

1

1

dy y

dx x





 dk O;kid gy Kkr dhft,A

(x) Find the angle b/w the vectors ˆˆ ˆ2 3i j k   and ˆˆ ˆ3 2i j k  .

lfn'kks ˆˆ ˆ2 3i j k   vkSj ˆˆ ˆ3 2i j k   ds e/; dks.k Kkr dhft,A

(xi) Find the equation of the line which passes through the point (1, 2, 3) and is parallel to two vector

ˆˆ ˆ3 2 2i j k  .

fcUnw ¼1] 2] 3½ ls xqtjus okyh js[kk dk lehdj.k Kkr dhft, tks lfn'k ˆˆ ˆ3 2 2i j k   ds lekarj gSA

(xii) If A and B are two events such that 
1 1

( ) ,    ( )
4 2

P A P B   and 
1

( )
8

P A B  . Find P(not A and not B)

nh xbZ ?kVuk,¡ A vkSj B ,slh gS] tgk¡ 
1 1

( ) ,    ( )
4 2

P A P B   vkSj 
1

( )
8

P A B   rc P(A ugh vkSj Bugh½

Kkr dhft,A

(Section - A) 

Q.4. Prove that a relation R in R defined by {( , ) : }R a b a b   is reflexive and transitive but not symmetric. 2

fl) dhft, fd R esa {( , ) : }R a b a b   }kjk ifjHkkf"kr laca/k R LorqY; rFkk laØked gS fdUrq lefer ughaA

Q.5. Prove that - 2
fl) dhft, &

1 1 11 1 31
2 tan tan tan

2 7 17
   

Q.6. If 
3 2

4 2
A

 
   

 and 
1 0

0 1
I

 
  
 

 find k so that 2 2A kA I  . 2

;fn 
3 2

4 2
A

 
   

 vkSj 
1 0

0 1
I

 
  
 

 gS rks k dk eku Kkr dhft, tgk¡ 2 2A kA I   gSA

Q.7. Solve the system of equations by matrix method - 2
fuEufyf[kr lehdj.k fudk; dks vkO;wg fof/k ls gy dhft, &

2 5 1

3 2 7

x y

x y

 
 



Q.8. Find the value of k so that function f is continuous at the indicated point - 2
k dk eku Kkr dhft, rkfd iznr Qyu fufnZ"V fcUnw ij lrr gks &

1, 5
( )

3 5, 5
{kx x

f x
x x

 


 

is continuous at x = 5 ¼Qyu lrr gS 5x   ij½

Q.9. Find 
dy

dx
. If 1y xx y  . 2

dy

dx
 Kkr dhft, ;fn 1y xx y   gSA

Q.10. Find the intervals in which the function f given by f(x) = x2 - 4x + 6 is 2
(a) strictly increasing (b) strictly decreasing

varjky Kkr dhft, ftuesa f(x) = x2 - 4x + 6 ls iznr Qyu f  &

¼d½ o/kZeku gS ¼c½ gkleku gS

Q.11. 4sin .x dx 2

Q.12. Find the area of the region bounded by y2 = 9x, x = 2, x = 4 and the x-axis in the first quadrant. 2
izFke prqFkkZa'k esa oØ y2 = 9x, x = 2, x = 4 ,oa  x&v{k ls f?kjs {kS= dk {kS=Qy Kkr dhft,A

Q.13. Find a unit vector perpendicular to each of the vector  a b


 and  a b


, where ˆˆ ˆa i j k  
 , ˆˆ ˆ2 3b i j k  


.

lfn'k  a b


 vkSj  a b


 esa ls izR;sd ds yacor~ ek=d lfn'k Kkr dhft, tgk¡ ˆˆ ˆa i j k  
 , ˆˆ ˆ2 3b i j k  


 gSA   2

(Section - C)
Q.14. Evaluate ¼Kkr dhft,½ & 3

2

1

7 6
dx

x x 
OR

cos

(1 sin )(2 sin )

x
dx

x x 
Q.15. Solve the differential equation -

vody leh- dks gy dhft, & 3
2 2xdy ydx x y dx  
OR

2cos . tan 0
2

dy
x y x x
dx

     
 

Q.16. Find the angle b/w the following pair of lines. 3
fuEufyf[kr js[kkvksa ds ;qXe ds e/; dks.k Kkr dhft,A

 ˆ ˆˆ ˆ ˆ ˆ2 5 3 2 6r i j k i j k     


and ¼vkSj½

 ˆ ˆˆ ˆ ˆ7 6 2 2r i k i j k    


OR

2 1 3

2 5 3

x y z  
 


 and ¼vkSj½ 

2 4 5

1 8 4

x y z  
 



Q.17. In answering a question on a multiple choice test a student either knows the answer or guesses. Let 
3

4
 be the

probability that he knows the answer and 
1

4
 be the prbability that he guesses. Assuming that a student who



gusses at the answer will be correct with probability 
1

4
. what is the probability that the student knows the

answer given that he answered it correctly ?
,d cgqfodYih iz'u dk mÙkj nus esa ,d fo|kFkhZ ;k rks iz'u dk mÙkj tkurk gS ;k og vuqeku yxkrk gSA eku ys fd

mlds mÙkj tkuus ds izkf;drk 
3

4
 gS vkSj vuqeku yxkus dh izkf;drk 

1

4
 gSA eku ys fd Nk= ds iz'u dk mÙkj vuqeku

yxkus ij lgh mÙkj nus dh izkf;drk 
1

4
 gS rks bl ckr dh D;k izkf;drk gS fd dksbZ Nk= iz'u dk mÙkj tkurk gSA ;fn

;g Kkr gS fd mlus lgh mÙkj fn;k gS \ 3
OR ¼vFkok½

Bag I contains 3 red and 4 black ball another Bag II contains 5 red and 6 black. One ball is drawn at random
from one of the bags and it is found to be red. Find the probability that it was drawn from Bag II.
nks FkSys I vkSj II fn, gSA FkSys I esa 3 yky vkSj 4 dkyh xsan gS tc fd FkSys II esa 5 yky vkSj 6 dkyh xsans gSA fdlh ,d
FkSys esa ls ;kn`PN;k ,d xsan fudkyh xbZ gS tks fd yky jax dh gSA bl ckr fd D;k izkf;drk gS fd ;g xSan FkSys II ls
fudkyh xbZ gS \

(Section - D)

Q.18. Evaluate 2
0

sin

1 cos

x x
dx

x



 4

eku Kkr dhft, 2
0

sin

1 cos

x x
dx

x




OR ¼vFkok½

Evaluate 2 2 2 2
0 cos sin

x
dx

a x b x





eku Kkr dhft, 2 2 2 2
0 cos sin

x
dx

a x b x




Q.19. Find the shortest distance b/w the lines - 4

js[kkvksa ds e/; U;wure nwjh Kkr dhft, &

   ˆ ˆˆ ˆ ˆ ˆ2r i j k i j k     


   ˆ ˆˆ ˆ ˆ ˆ2 2 2r i j k i j k     


OR ¼vFkok½

1 1 1

7 6 1

x y z  
 


 and 

3 5 7

1 2 1

x y z  
 


Q.20. Maximize Z = 3x + 2y under the following constraint - 4

fuEu O;ojks/kksa ds vUrxZr Z = 3x + 2y dk vf/kdrehdj.k dhft, &

2 10

3 15

0, 0

x y

x y

x y

 
 
 

OR ¼vFkok½
Minimise and maximize Z = 3x + 9y under the following constraint -
fuEu O;ojks/kksa ds vUrxZr Z = 3x + 9y dk U;wurehdj.k rFkk vf/kdrehdj.k dhft, &

3 60

10

0, 0

x y

x y

x y

x y

 
 

 


