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General Instructions : Same as given in PTS-01. 

SECTION A 
(Question numbers 01 to 20 carry 1 mark each.) 
Followings are multiple choice questions. Select the correct option in each one of them. 

01. If ijA a     is a symmetric matrix of order n,  then 

 (a) ij jia a i , j     (b) ija 0 i , j    (c) ij jia a i, j   (d) ija 0, where i j   

02. Let ij 2 3
A a


    . If product A B  is defined then, number of rows in matrix B can be   

 (a) 2   (b) 3   (c) any real no. (d) any natural no. 
03. The area of a parallelogram whose diagonals are represented by p


 and q


, is 

 (a) p q
 

  (b) 
1

p q
2


 

  (c) 
1

p q
4


 

  (d) 
1

p q
8


 

 

04. If the differentiation of 3xf (x) a , a 0   w. r. t. x is 3xk a log a . Then value of k is 

 (a) 3   (b) 
1

3
   (c) 1   (d) None of these 

05. 
x x

x x

e e
dx

e e








  

 (a) x xlog e e C   (b) x xlog e e C   (c) x xlog e e C    (d) 2xlog e 1 x C    

06. What is the product of order and degree of differential equation 
4

d dy
0

dx dx

  
  

   
? 

(a) 1   (b) 2    (c) 3    (d) can’t be determined 

07. Feasible region (shaded) for a LPP is shown in the figure below.  

              
08. If a and b


 denote the position vectors of points A and B respectively and P is a point on AB 

 such that AP 2PB , then the position vector of P is given by 

 (a) 
a 2b

3




  (b) 
2a b

3




  (c) 
a 3b

2




  (d) 
2a 2b

3




 

09. 
1

x x x x

1

(2 2 )(3 3 )dx 



    

CLICK HERE TO ACCESS THE PDF SOLUTIONS 

 Maximum value of Z 4x 3y   occurs at 

 (a) (25, 0)   (b) (16, 16) 
 (c) (0, 24)   (d) (48, 0) 
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 (a) 0   (b) 1   (c) –1   (d) Not possible 

10. Value of 

x 0 0

0 y 0

0 0 z

 is 

 (a) 0   (b) xyz   (c) xyz   (d) 1 

11. The solution set of the inequality 3x 5y 4   contains 

 (a) an open half-plane excluding the origin (b) an open half-plane including (1, 1) 
 (c) an open half-plane excluding (1, 0) (d) an open half-plane including the origin 

12. If A is any matrix such that 5A I , then value of det.( 1A ) is 
 (a) 0   (b) 1   (c) 2   (d) –1 

13. Let A is a symmetric and B is a skew-symmetric matrix, such that 
1 2

A B
3 4

 
   

 
.  

 Then 2A  is 

 (a) 9   (b) –2   (c) –9   (d) 2 
14. Let A and B be two events such that P (A) = 0.6, P (B) = 0.2, and P (A | B) = 0.5.  
 Then P (A′ | B′) equals 

 (a) 0.1   (b) 0.3   (c) 
3

8
   (d) 

6

7
 

15. The solution of D.E., x ydy
e 1

dx
   is  

 (a) x ye (x C) 1 0        (b) x ye (x C) 1 0      

 (c) x ye (x C) 1 0        (d) x ye (x C) 1 0     

16. The angle  , which increases twice as fast as its sine, is given by 

 (a) 
π

6
   (b) 

π

3
   (c) 

π

2
   (d) 

π

4
 

17. If two vectors a and b


 are such that 
3

a , b 1 and a.b 2, then 2a b
2

   
    

 is equal to 

 (a) 2 3   (b) 2 2   (c) 3 2   (d) 
57

2
 

18. Through which one of the following point, the line 
x 1 y 2 z 3

2 3 4

  
   will pass? 

 (a) (1, 2, 3)  (b) (3, 0, 7)  (c) (1, 3, 7)  (d) (3, 1, 7) 

Followings are Assertion-Reason based questions. 
In the following questions, a statement of Assertion (A) is followed by a statement of Reason (R).  
Choose the correct answer out of the following choices. 
 (a) Both A and R are true and R is the correct explanation of A. 
 (b) Both A and R are true and R is not the correct explanation of A. 
 (c) A is true but R is false. 
 (d) A is false but R is true. 

19. Assertion (A) : The domain of the function 1sin (x 1)   is 0 x 2  . 

 Reason (R) : For 1y cos x , we have 0 y   . 

20. Assertion (A) : The line ˆ ˆ ˆ ˆ ˆ ˆr 2i 3j 4k (i j k)      


 passes through the point (2, 3, 4). 

 Reason (R) : The line passing through 1 1 1(x , y , z )  and with direction ratios a, b, c  is given by 

  
1 1 1r x i y j z k (ai b j ck)      

     . 
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SECTION B 
(Question numbers 21 to 25 carry 2 marks each.) 

21. If 1 1cos x cos y 2    , then find the value of 2020 2022

2022 2024

1
x y

x y
 


. 

OR 

 Let the relation R in the set A {1, 2,3, 4,5}  given by  R (a, b) : a b  is divisible by 2   is an 

 equivalence relation. Then obtain the equivalence classes [1] and [2], of relation R. 

22. Find whether the function given as f (x) cos 2x
4

 
  

 
, is increasing or decreasing in the 

interval 
3 5

x
8 8

 
  . 

23. Let ˆ ˆ ˆa i 2 j 3k  


 and ˆ ˆ ˆb 3i j 2k  


 be two vectors. Show that the vectors a b


 and a b


 are 

perpendicular to each other. 
OR 

 Find the angle between the following lines :  

 ˆ ˆ ˆ ˆ ˆ ˆr (1 s)i (s 3)j (3 2s)k; r pi (2p 1)j (p 1)k          
 

. 

24. Find the derivative of the function 1 1 x
cos sin

2

 
 
 

 w.r.t. x, at x 1 . 

25. If a


 and b


 are unit vectors and   is the angle between them, then prove that 
1

sin a b
2 2


  . 

SECTION C 
(Question numbers 26 to 31 carry 3 marks each.) 

26. Find : 
2 2

2x
dx

(x 1)(x 2)  . 

27. At a nephrology clinic, from past records of patients with chronic kidney disease (CKD): 
   70% of the patients also have hypertension (HTN). 
   50% of the patients also have diabetes mellitus (DM). 
 Assume that having hypertension and having diabetes are independent events among these CKD 
 patients visiting the clinic. 
  (i) What is the probability that a randomly chosen CKD patient has both hypertension 
  and diabetes? 
  (ii) What is the probability that a randomly chosen CKD patient has neither hypertension 
  nor diabetes? 
  (iii) What is the probability that a randomly chosen CKD patient has exactly one of the 
  two conditions? 

OR 

 A bag contains 4 red and 4 black balls, another bag contains 2 red and 6 black balls. One of the 
 two bags is selected at random and two balls are drawn at random (without replacement) from 
 the bag which are both found to be red. Find the probability that the balls are drawn from the 
 first bag. 

28. Evaluate : 
4

0

dx

1 tan x




. 

OR 
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 Evaluate : 
3 3

3 3
1

x
dx

x 4 x 
 . 

29. Solve the following differential equation : 2(y sin x)dx tan xdy 0   . 

OR 

 Show that the differential equation  
dy

x y log y log x 1 , x 0
dx
     is homogeneous.  

 Hence, solve it also. 

30. Solve the following Linear Programming Problem graphically.  
  Maximize : D (x y)   

  Subject to constraints : 2x 3y 120,   8x 5y 400,  x 0, y 0  . 

 Also write the point at which maxD  is obtained. 

31. Find : xe .sin 2x dx . 

SECTION D 
(Question numbers 32 to 35 carry 5 marks each.) 

32. Find the area bounded by the curve y x 1   and y 1 , using integration. 

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

f (x) , x
1 x

 


  is one-one. 

OR 
 Determine whether the relation R defined on the set   of all real numbers as R {(a, b): a ,b  

  and a b 3 S   , where S is the set of all irrational numbers}, is reflexive, symmetric 
and transitive. 

34. Check whether the lines 
x 1 y 2 z 3 x 4 y 1

and z
2 3 4 5 2

    
     are skew or not. 

OR 

 Find the coordinates of the foot of perpendicular drawn from the point A(–1, 8, 4) to the line 
 joining the points B(0, –1, 3) and C(2, –3, –1). Hence, find the image of point A in the line BC. 

35. Using matrix method, solve : 2x 3y 5z 13,    3x 2y 4z 2,     x y 2z 2    . 

SECTION E 
(Question numbers 36 to 38 carry 4 marks each.) 
This section contains three Case-study / Passage based questions. 
First two questions have three sub-parts (i), (ii) and (iii) of marks 1, 1 and 2 respectively. 
Third question has two sub-parts of 2 marks each. 

36. CASE STUDY I : Read the following passage and then answer the questions given below. 

 
 On a week-end restriction in Delhi due to G-20 Summit, Soni and Isha could not go nearest mall 
 to have fun. They decided to involve themselves in various indoor activities which included 
 playing with cards as well, apart from some other activities. 
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 Isha found that a card from a pack of 52 playing cards is lost.  
 From the remaining cards of the pack, two cards are drawn by Soni and she found them to be 
 hearts. 

 Suppose 1E  be the event that the missing card is a heart; 2E  be the event that the missing card is 

 a non-heart and; E  be the event that drawing two heart cards from the remaining cards. 

 (i) Find 1 2P(E | E ) and  P(E ) . 

 (ii) Find the probability of drawing two hearts from the remaining cards. 
 (iii) Find the probability of the missing card to be a heart. 

OR 
 (iii) Find the probability of the missing card to be a non-heart. 

37. CASE STUDY II : Read the following passage and then answer the questions given below. 

 
 An architect designs a building for a multi-national company. The floor consists of a rectangular 

region with semicircular ends having a perimeter of 200 m as shown above.  

 (i) If x and y represents the length and breadth of the rectangular region, then find the relation 
 between the variables. 
 (ii) Write the area (A) of the rectangular region, expressed as a function of x. 
 (iii) Find the maximum value of area (A) of the rectangular region. Use second derivative test. 

OR 

 (iii) The CEO of the multi-national company is interested in finding the area of the ‘whole floor’ 
 including the semi-circular ends. Obtain an expression in terms of x, representing this area (S). 

 Also, find 
dS

dx
. For maximum value of area (S), what is the condition on x? 

38. CASE STUDY III : Read the following passage and then answer the questions given below. 

The income of a doctor running his private clinic, is given by 3 2I (x) x 3x 3x , 1 x 30     , 

 where I (x)  is the income in ` after x  days of practice at his clinic. 

 (i) Is the function I (x)  differentiable in the interval (1,30)?  Justify your answer. 

 Also determine the critical point (s) of the function I (x) . 

 (ii) The doctor shares his income related information to an insurance agent. Can the agent ensure 
 him for the growth of his income, in a time period of 1 day to 30 days? Justify. 
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