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GENERAL INSTRUCTIONS TO THE EXAMINEES

1- ijh{kkFkhZ loZizFke vius iz'u i= ij ukekad vfuok;Zr% fy[ksaA
Candidate must write first  his/ her Roll no. on the question paper compulsorily.

2- izR;sd iz'u dk mÙkj nh xbZ mÙkj iqfLrdk esa gh fy[ksaA
Write the answer to each question in the given answer Book only.

3- ftu iz'uksa esa vkUrfjd [k.M gSa] mu lHkh ds mÙkj ,d lkFk gh fy[ksaA
For question having internal parts, the answers to those parts are to be written together in

continuity.

4- iz'u i= ds fgUnh o vaxzsth :ikUrj esa fdlh izdkj dh =qfV@vUrj@fojks/kkHkkl gksus ij fgUnh Hkk’kk ds iz'u dks gh lgh
ekusa
If there is any error/difference/contradiction in Hindi & English versions of the question paper, the

question of Hindi version should be treated valid.

[Section -A]

Multiple choice questions :-

(i)  (1,2) (2,1) {1,2,3}

¼v½ 1 ¼c½ 2 ¼l½ 3 ¼n½ 4

The number of equivalence relation in the set {1,2,3} containing (1,2) and (2,1) is

 (a) 1 (b) 2 (c) 3 (d) 4

(ii)
-1 1

sin 1 2
2

( x ) sin x
 

   x

¼v½ 0 ¼c½ 1 ¼l½ 
1

0
2
, ¼n½ buesa ls dksbZ ugha

 
-1 1

sin 1 2
2

( x ) sin x
 

    then x  is equal to.

  (a) 0 (b) 1 (c) 
1

0
2
, (d) NOT

P.T.O.
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(iii)

¼v½ 0 ¼c½ 1 ¼l½ 
1

0
2
, ¼n½ buesa ls dksbZ ugha

The determinant value of idempotent matrix is :

 (a) 0 (b) 1 (c) 
1

0
2
, (d) NOT

(iv) A, 3 x 3. | adjA|

¼v½ |A| ¼c½ 2
| A| ¼l½ 3

| A| ¼n½ 3| A|

 Let A be a non-singular square matrix of order 3 x 3. Then | adjA|  is equal to.

 (a) |A| (b) 2
| A| (c) 3

| A| (d) 3| A|

(v)
1 2

4 2
A 2A

¼v½ 2 A ¼c½ 3 A ¼l½ 4 A ¼n½ buesa ls dksbZ ugha

If 
1 2

4 2
A  then value of 2A  is

(a) 2 A (b) 3 A (c) 4 A (d) None of these

(vi)
1 1

sin x cos xd
e

dx

 

¼v½ 1
sin x

e ¼c½ 1
2

1
sin x

e x ¼l½ 

1

2
1

sin x
e

x
¼n½ buesa ls dksbZ ugha

The value of 
1 1

sin x cos xd
e

dx

 
 is.

(a) 
1

sin x
e (b) 

1
2

1
sin x

e x (c) 

1

2
1

sin x
e

x
(d) None of these

(vii) y Asin x Bcos x

2

2

d y
y

dx

¼v½ -1 ¼c½ 0 ¼l½ 1 ¼n½ 2

  If y Asin x Bcos x  then value of 
2

2

d y
y

dx
is.

  (a) -1 (b) 0 (c) 1 (d) 2

(viii) r = 4 cm

¼v½ 10 ¼c½ 12 ¼l½ 8 ¼n½ 11
The rate of change of the area of a circle with respect to its radius r , at r = 4 cm is.

(a)10 (b) 12 (c) 8 (d) 11

(ix)  2 2

dx

sin x cos x

¼v½ tan x cotx c  ¼c½ tan x cotx c ¼l½ tan x.cotx c ¼n½ 2tan x cotx c

P.T.O.
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 2 2

dx

sin xcos x
equals :

 (a) tan x cotx c (b) tan x cotx c (c) tan x.cotx c (d) 2tan x cotx c

(x)
1 3 1 3

4

1

3

(x x )
dx

x

¼v½ 6 ¼c½ 0 ¼l½ 3 ¼n½ 4

The value of the integral 

1 3 1 3

4

1

3

(x x )
dx

x  is.

         (a) 6 (b) 0 (c) 3 (d) 4

(xi) 2
4y x, y axis y = 3 

¼v½ 2 ¼c½ 9/4 ¼l½ 9/5 ¼n½ 9/6

Area of the region bounded by the curve 2
4y x, y axis and the line y = 3 is.

(a) 2 (b) 9/4 (c) 9/5 (d) 9/6

(xii)
2

2
dy

x y x
dx

 ¼v½ x
e ¼c½ x

e ¼l½ y
e ¼n½

1

x

The integrating factor of the differential equation 
2

2
dy

x y x
dx

is.

(a) x
e (b) x

e (c) y
e (d) 

1

x

(xiii) a


b


¼v½ .a b a b
   

¼c½ .a b a b
   

¼l½ .a b a b
   

¼n½ buesa ls dksbZ ugha

For any two vectors a and b
 

 then

(a) .a b a b
   

(b) .a b a b
   

(c) .a b a b
   

(d) None of these

(xiv) 2 6 27 0i j k i j k


¼v½ 
31

2
¼c½ 

33

2
 ¼l½ 

35

2
¼n½ buesa ls dksbZ

If 2 6 27 0i j k i j k


 then value of   is

(a) 
31

2
(b) 

33

2
 (c) 

35

2
(d) None of these

(xv) x-

¼v½ 
1 1 1

x y z
¼c½ 

1 1 1

0 0 0

x y z
         ¼l½ 

1 0 0

x y z
¼n½ 

0 1 1

x y z

The equation of a line parallel to x-axis and passing through the origin.

(a) 
1 1 1

x y z
(b) 

1 1 1

0 0 0

x y z
 (c) 

1 0 0

x y z
(d) 

0 1 1

x y z

P.T.O.
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(xvi) E F 
E

P
F

¼v½ P E ¼c½ P F ¼l½ P E F ¼n½ P E F

If E and F are independent events, then value of 
E

P
F

is -

 (a) P E (b) P F (c) P E F (d) P E F

(xvii)
A

P P( A )
B

¼v½ 
B

P P( B )
A

¼c½ P A B P( A ).P(B) ¼l½ 
B

P P( B )
A

¼n½ 
B

P P( B )
A

If 
A

P P( A )
B

then which of the following is correct :

  (a) 
B

P P( B )
A

(b) P A B P( A ).P(B) (c) 
B

P P( B )
A

(d) 
B

P P( B )
A

(xviii) E F S P(S/F)

¼v½  P(E) ¼c½ P (F) ¼l½ 1 ¼n½ P(E/F)

If E and F be events of sample space S then P(S/F) is

(a) P(E) (b)  P (F) (c) 1 (d)  P(E/F)

(Fill in the blanks)

(i) 2 1 2 1
2 2sec (tan ) cos ec (cot )

 

Value of 2 1 2 1
2 2sec (tan ) cos ec (cot )

  is .....................

(ii) A n ( )adj adjA

 If A is a square matrix of order n then value of ( )adj adjA  is...............

(iii) sin .cosx x

 The maximum value of sin .cosx x  is......................

(iv) x
y x

dy

dx

   If x
y x , then 

dy

dx
 is .......................

(v) 2 2i j k
  

  i j k  .....................

The  projection of 2 2i j k
  

   on the vector i j k  is .....................

(vi)

2

0 0

2

a a

f ( x )dx f (x)dx 2f ( a x )

  If 

2

0 0

2

a a

f ( x )dx f (x)dx then value of 2f ( a x ) is ...........................

P.T.O.
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Very Short Answer type Questions:-

(i ) A 

1 2 1
0 2

1 4 1

 
 
  

If A = 

1 2 1
0 2

1 4 1

 
 
  

is singular matrix then find the value of 

(ii )
7 0
2 5

X Y      
3 0
0 3

Y 2X Y

If 
7 0
2 5

X Y        and 3 0
0 3

Y then find the value of 2X Y .

(iii) f ( x ) log cos x 0 x

Find the interval in which function f given by f ( x ) log cos x , where 0 x is increasing

function.

(iv)
sin .......sinsin

xxy x=
   

dy

dx

If 
sin .......sin

sin
xx

y x=
 then find the value of  

dy

dx

(v)
2

1 10f ( x ) x

Find maximum value of function 
2

1 10f ( x ) x

(vi)
sin x

dx
( x a )

Find the value of 
sin x

dx
( x a )

(vii) 2
dy

y sec x
dx

 

Find Integrating factor of differential equation 2
dy

y sec x
dx

 

(viii) 2 3ˆˆ ˆa i j k
 ˆˆ ˆb i j k



a b




 If 2 3ˆˆ ˆa i j k


and ˆˆ ˆb i j k


 then find a b




.

(ix) |a b|




= | a b |




If | a b |




= | a b |




then find the value of .

(x) 2 3ˆˆ ˆa i j k


Find the unit vector in the direction of the vector 2 3 ˆˆ ˆ( i j k ) .

(xi) 3ˆˆ ˆ( i j k )

2 3ˆˆ ˆ( i j k )

P.T.O.
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Find the equation of line passing through the point with position vector 3ˆˆ ˆ( i j k ) and itss

parallel to the vector 2 3ˆˆ ˆ( i j k ) .

(xii) A B  P(A) = 0.4, P (B) = 0.8, P ( A 

B  ) 

Given two independent event A and B such that  P(A) = 0.4, P (B) = 0.8, then find P ( A and

not B)

        

   [Section B]

4- fl) dhft, fd 1 1f : R { x R : x }      }kjk ifjHkkf’kr Qyu 
1

x
f ( x ) ,x R

| x |
 

 ,dSdh rFkk vkPNknd

gS A

Show that the function 1 1f : R { x R : x }      defined by 
1

x
f ( x ) ,x R

| x |
 

 is one - one and on to

function.

5-  :  
1 11 1

tan cos
2 1

x
x

x

      

Prove that     :  
1 11 1

tan cos
2 1

x
x

x

      

6- x, y, z  ds eku Kkr dhft, ;fn vkO;wg 
0 2y z

A x y z
x y z

, A| A=I dks larq’V djrk gSA

Find the value of x, y, z if the matrix 
0 2y z

A x y z
x y z

satisfy the equation A| A=I .

2 3

1 4
A

 
   

1 1

2 5
B

 
  
 

  T T TAB B A .  

If 
2 3

1 4
A

 
   

 and 
1 1

2 5
B

 
  
 

 then prove that  T T TAB B A .

8.
1, 5

( )
3 5, 5

mx if x
f x

mx if x

 
 

 
, 5x m 

If 
1, 5

( )
3 5, 5

mx if x
f x

mx if x

 
 

 
 is continuous at 5x then find the value of m.

9.
1cosa xy e 1 1x

2
2 2

2
(1 ) 0

d y dy
x x a y

dx dx

If 
1cosa xy e , 1 1x  show that 

2
2 2

2
(1 ) 0

d y dy
x x a y

dx dx

10

1
1 2

sin
1 4

x

x
y


  

   

dy

dx
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If 

1
1 2

sin
1 4

x

x
y


  

   
then find 

dy

dx
.

11.  ( ) tan 4f x x x  ,
3 3

 

Prove that function ( ) tan 4f x x x  is strictly decreasing on ,
3 3

12.

2 2

2 2
1

x y

a b
 

Find the area of region bounded by the ellipse 

2 2

2 2
1

x y

a b
 

13. a b




a b


 ˆˆ ˆa i j k


ˆˆ ˆa i j k


Find a unit vector perpendicular to each of the vectors a b


  and a b


  where ˆˆ ˆa i j k


 and

ˆˆ ˆa i j k


  

   [Section - C]

14.  2

5 3

4 1 0

x
d x

x x



 


Find     :  2

5 3

4 10

x
dx

x x



 


OR

3

1

sin .sin( )
dx

x x 


Evaluate      :      3

1

sin .sin( )
dx

x x 


15.
2

2

1
1 2

1

dy
x xy

dx x
  


0y

1x= .

Find the particular solution of the differential equation 
2

2

1
1 2

1

dy
x xy

dx x
  


given that

0y when 1x= .

OR

/ /1 1 0x y x y x
e dx e dy

y

Solve the differential equation 
/ /1 1 0x y x y x

e dx e dy
y
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16.
3 1 5

3 1 5

x y z 1 2 5

1 2 5

x y z

Show that the lines 
3 1 5

3 1 5

x y z
 and 

1 2 5

1 2 5

x y z
 are coplanar..

OR

1 1 1

7 6 1

x y z 3 5 7

1 2 1

x y z

Find the shortest distance between the lines 
1 1 1

7 6 1

x y z
and 

3 5 7

1 2 1

x y z
.

17.

A man is known to speak truth 3 out of 4 times. He throws a die and report that it is 6.

Find the probability that is is actually a 6.

OR

- I - II - I -

II - II 

Bag I contains 3 red and 4 black balls and Bag- II contains 4 red and 5 black balls, One ball

is transferred from Bag - I to Bag-II and then a ball is drawn from Bag- II. The ball so drawn

is found to be red colour find the proability that the transferred ball is black.

 

   [Section - D]

18.

2

20

s in

1 cos 4

x xdx

x

 




Prove that   :  

2

20

sin

1 cos 4

x xdx

x

 



OR

2 2 2 20 cos sin

x dx

a x b x

Find the value 2 2 2 20 cos sin

x dx

a x b x

19. p 
1 7 14 3

3 2 2

x y z

p

  
 

7 7 5 6

3 1 5

x y z

p

  
 

Find the value of p if pair of lines
1 7 14 3

3 2 2

x y z

p

  
   and 

7 7 5 6

3 1 5

x y z

p

  
   are

perpendicular.

 OR

fcanq ¼1] 2] &4½ ls xqtjus okyh vkSj nks js[kkvksa ds yacor js[kk dk lfn'k lehdj.k Kkr dhft, &

7 7 5 6

3 1 5

x y z

p

  
   vkSj 

15 29 5

3 8 5

x y z
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Find the vector equation of the line passing through the point (1, 2, -4) and perpendicular to the two

lines :

8 19 10

3 16 7

x y z
 and 

15 29 5

3 8 5

x y z

20. 2z x y  

3, 5, 2 6, y 0x x y x y     

Solve the following L.P.P. by graphically maximize 2z x y   , subject to constraints.

3, 5, 2 6, y 0x x y x y     
OR

3 2z x y

5 2 10, 3 5 15, 0, 0x y x y x y

Maximize 3 2z x y , subject to constraints

5 2 10, 3 5 15, 0, 0x y x y x y

___________


