
 

 

 

JAIN COLLEGE, V. V.  Puram 

Test / Exam: Mock – 2 Month & Year: April-2021 

Class: II PUC Subject: Mathematics (35) 

Duration: 3:00 Hours Max. Marks: 100 

Instructions: (i) The question paper has five parts namely A, B, C, D and E. Answer all the parts. 

           (ii) Use the graph sheet for the questions on LPP in Part –E. 

 

PART – A 

I Answer ALL the questions:               10 1 = 10 

1. A relation R on  1,2,3A = defined by ( ) ( ) ( ) 1,2 , 2,3 , 3,3R = is not symmetric why? 

2. Find the principal value of
1 1

sin
2

−  
 
 

. 

3. Find  

1

2 2 3 4

3

 
 
 
  

. 

4. If A is a square matrix with |A| = 2. Find the value of |AA||. 

5. Find
dy

dx
, if

3log xy e= . 

6. Evaluate: 
2 3xe dx+

 . 

7. Find the unit vector in the direction of ˆˆ ˆ 2a i j k= + + . 

8. Write the direction cosines of X-axis. 

9. Define a feasible solution of a LPP. 

10. If P (A) = 0, P (B) = 0.5 then find P (A|B). 

 

PART – B 

II Answer any TEN questions:               10 2 = 20 

11. Let A N N=   and * be the binary operation on A is defined as ( ) ( ) ( ), * , ,a b c d a c b d= + + then 

show that * is associative.  

12. Find the value of ( )1 1tan 3 sec 2− −− − . 

13. Using determinants, find the equation of line with points (3,8) and (-4,1). 

14. If  10x y+ = , find 
dy

dx
. 

15. Find
dy

dx
, if sinx t= and cos 2y t= . 

16. If ( )sin logy x= then find

2

2

d y

dx
. 



17. Find the interval in which the function f given by ( ) 22 3f x x x= − is strictly increasing. 

18. Evaluate

2sin

1 cos

x
dx

x+
. 

19. Evaluate

1

2
0 1

dx

x−
 . 

20. Find the order and degree of the differential equation

3 22

2
sin 1 0

d y dy dy

dx dxdx

     
+ + + =     
    

. 

21. Find the vector of magnitude 7 units in the direction of ˆˆ ˆ2 3 2i j k+ + . 

22. If a  is a unit vector such that ( ) ( ) 12x a x a−  + = , find x . 

23. Find the distance of the point (3,-2,1) from the plane 2𝑥 − 𝑦 + 2𝑧 + 3 = 0 

24. Given that two numbers appearing on throwing two dice are different. Find the probability of the 

event the sum of numbers on the dice is 4. 

 

PART – C 

III Answer any TEN questions:              10 3 = 30 

25. Determine whether the relation R in the set  1,2,3,.......13,14A = defined as 

( ) , : 3 0R x y x y= − = is reflexive, symmetric and transitive. 

26. If A and B are symmetric matrices then prove that AB – BA is a skew symmetric matrix. 

27. If ( )cos cosy x a y= + , Prove that
( )2cos

sin

a ydy

dx a

+
= . 

28. Differentiate 
2sin x  with respect to

cos xe . 

29. Find the point on the curve 
3 23 9 7y x x x= − − + at which the tangents are parallel to x-axis. 

30. Evaluate
cos 2 cos 2

cos cos

x
dx

x





−

− . 

31. Evaluate
( )

2
1 log x

dx
x

+
 . 

32. Evaluate

1

2

cos

1

x x
dx

x

−

−
 . 

33. Find the area of the region bounded by
2y x= and the line 4y = . 

34. Find the general solution of the differential equation
2 2sec tan sec tan 0x ydx y ydy+ = . 

35. If | | 1a = , | | 4b =  and | | 2c = , such that 0a b c+ + = then find the value of a b b c c a +  +  . 

36. Find the area of the triangle with vertices ( )1,1,1 , ( )1,2,3  and ( )2,3,1 . 

37. Find the vector and Cartesian equation of the line passing through the point ( )1,2,3  and parallel to 

the vector ˆˆ ˆ3 2 2i j k+ −  . 

38. A bag contains 4 black and 4 red balls, another bag contains 2 red and 6 black balls. One of the two 

bags is selected at random and a ball is drawn from the bag which is found to be red. Find the 

probability that the ball is drawn from the first bag. 

 

 

 

 

 



PART – D 

IV Answer any SIX  questions:               6   5 = 30 

39. Let :f R R→  be a function defined by ( )  f x x= ,  x  is a greatest integer function then show 

that f  is neither one-one nor onto. 

40. If

2

4

5

A

− 
 

=
 
  

,  1 3 6B = −  , verify that ( )
| | |AB B A= . 

41. Solve the system of equations using matrix method: 6,x y z+ + = 3 11y z+ =  and 2 0x y z− + = . 

42. If
2 33 2x xy e e= + , show that

2

2
5 6 0

d y dy
y

dxdx
− + = . 

43. The length x of a rectangle is decreasing at the rate of 3cm/min and width y is increasing at the rate of 

2cm/min when x = 10cm and y = 6cm. Find the rate of change of perimeter and the area of the 

rectangle. 

44. Find the integral of 
2 2

1

x a+
with respect to x. Hence evaluate

2 6 13

dx

x x− + . 

45. Find the area of the Ellipse 

2 2

2 2
1

x y

a b
+ = by the method of integration. 

46. Find the general solution of the differential equation
2cos tan

dy
x y x

dx
+ = . 

47. Derive the equation of the line in a space through two points both in the vector and Cartesian form. 

48. Two balls are drawn at random with replacement from a box containing 10 black and 8 red balls. Find 

the probability that   (i) both balls are red  (ii) first ball is black and second is red 

(iii) One of them is black and other bone is red. 

 

PART – E 

V Answer any ONE of the questions:              1 10 = 10 

49. (a)  Prove that ( )
0 0

( )

a a

f x dx f a x dx= −    and hence evaluate 

0

a
x

dx
x a x+ −

 . 

      (b) Find the value of k, if 𝑓(𝑥) = {

𝑘𝑐𝑜𝑠𝑥 

𝜋−2𝑥
 𝑖𝑓 𝑥 ≠

𝜋

2

3        𝑖𝑓 𝑥 =
𝜋

2

     is continuous at 𝑥 =
𝜋

2
. 

 

50. (a) Solve graphically, Minimize and Maximize 4z x y= + , subject to the constraints 50x y+  ,

3 90x y+  , , 0x y   

      (b) If 
2 3

1 2
A

 
=  
 

satisfying the equation
2 4 0A A I− + = . Find the inverse of A using this equation, 

where I is the identity matrix of order 2. 
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