
 

 

 

 

 

 

 

 

General Instruction:  

▪ The first 15 minutes have been allotted for reading this question paper. These 15 minutes have to 

be used by the candidates for thorough silent reading of the question paper. During this period, the 

students will not write any answer on the answer- book and the question paper. The students 

should start writing on the next stroke of the bell.     

▪ Do not write any answer on the question paper. Write in neat and clean handwriting. All questions 

are compulsory. 

 

SECTION A 
(Multiple Choice Questions) 
Each question carries 1 mark 

Q.1 The side of an equilateral triangle is increasing at the rate of 2 cm/s. The rate at which area increases when 
the side is 10 is                          1 
(a)10m2/s      (b)10/3 cm2/s      (c)√3 cm2/s        (d)10√3 cm2/s 

Q.2 The interval on which the function f (x) = 2x³ + 9x² + 12x – 1 is decreasing is    1 
(a) [-1, ∞](b) [-2, -1](c) [-∞, -2](d) [-1, 1] 

Q.3 The function f(x) = tan x – x          1 
(a) always increases(b) always decreases(c) sometimes increases and sometimes decreases(d) never 
increases 

Q.4 If x2 + y2 = 1, then            1 
(a) yy” – (2y’)2 + 1 = 0(b) yy” + (y’)2 + 1 = 0(c) yy” – (y’)2 – 1 = 0(d) yy” + (2y’)2 + 1 = 0 

Q.5 The value of c in Rolle’s theorem for the function, f(x) = sin 2x in [0, π2] is    1 
(a) π/2(b) π/4(c) π/3(d) π/6 

Q.6 A value of c for which the Mean value theorem holds for the function f(x) = logex on the interval [1, 3].1 
(a) 2log3e (b) 12loge3 (c) log3e (d) loge3 

Q.7 The area of a triangle with vertices (-3, 0), (3, 0) and (0, k) is 9 sq. units. The value of k will be 1 
(a) 9(b) 3(c) -9(d) 6 

Q.8               1 

 

Q.9 A matrix A = [aij]m×n is said to be symmetric if        1 
(a) aij = 0(b) aij = aji(c) aij = aij(d) aij = 1 

Q.10 If A and B are square matrices then (AB)’ =        1 
(a) B’A’(b) A’B’(c) AB’(d) A’B’ 
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Q.11               1 

         

 

 

Q.12               1 

 

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

 

Q.13               1 

 

(a) ±6  (b) 6  (c) -5  (d) 7 

Q.14 Afunction /is said to be continuous for x ∈ R, if        1 

(a) it is continuous at x = 0(b) differentiable at x = 0(c) continuous at two points(d) differentiable for x ∈ R 

 

Q.15 Derivative of cot x° with respect to x is         1 

(a) cosec x°  (b) cosec x° cot x°  (c) -1° cosec2 x°  (d) -1° cosec x° cot x° 

 

Q. 16 If f(x) = e
x
 and g(x) = loge x, then (gof)’ (x) is        1 

(a) 0  (b) 1  (c) e  (d) 1 + e 

 

Q.17 If A is a square matrix such that A²=A, then (I + A)² – 3A is      1 

(a) I  (b) 2A  (c) 3I  (d) A 

 

Q.18 sin(sec-1 x + cosec-1x) =           1 

(a) 1   (b) -1   (c) π/2   (d) π/3 

 

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 but R is not the correct explanation of A. 
(c) A is true but R is false. 
(d) A is false but R is true. 

Q.19 Assertion: `|A A^T|=0 

         Reason: A is a skew symmetric matrix  

 

Q.20 Assertion: sin^-1(sin(sin2pi/3))=2pi/3 

Reason: sin^-1(sinx)=x if x belongs to [-pi/2,pi/2] 

 

SECTION B 
This section comprises of very short answer type-questions (VSA) of 2 marks each 

 

Q.21 Explain the continuity of the function f(x) = sin x.cos x       2 

OR 

A stone is dropped into a quiet lake and waves move in the form of circles at a speed of 4 cm/sec. At the 

instant, when the radius of the circular wave is 10 cm, how fast is the enclosed area increasing? 

 

Q.22 Verify the mean value theorem for the following function f (x) = (x – 3) (x – 6) (x – 9) in [3, 5] 2 

Q.23 If y= tan x + sec x , then show that d2.y / dx2 = cos x / (1-sin x)2     2 

 

Q.24               2 



 

OR 

A circular disc of radius 3 cm is being heated. Due to expansion, its radius increases at a rate of 0.05 cm 

per second. Find the rate at which its area is increasing if the radius is 3.2 cm. 

 

Q.25     2 

 

SECTION C 
(This section comprises of short answer type questions (SA) of 3 marks each) 

Q.26 Determine the value of k if the area of triangle is 4 sq. units and the vertices (k,0),(4,0) and (0,2).    3 

Q.27Find dy/dx, if y + sin y = cos x.          3 

OR 

Determine the derivative of the function given by f(x) = sin (x2) 

Q.28              3 

 

 

OR 

 

 

Q.29Find the value of x – y, if           3 

 

Q.30Find the value of the following          3 

OR 

 Differentiate the following function with respect to x: 

Q.31 If         show         3 

 

SECTION D 
(This section comprises of long answer-type questions (LA) of 5 marks each) 

Q.32 If     then find the value of x.      5 

Q.33If      , then show that         5 

OR 

 

Q.34Differentiate the following function with respect to x:       5 

OR 

The total revenue received from the sale of x units of a product is given by R(x) = 3x2 + 36x + 5 in rupees. 

Find the marginal revenue when x = 5, where by marginal revenue we mean the rate of change of total 

revenue with respect to the number of items sold at an instant. 

Q.35Show that the function f(x) = x3 – 3x2 + 6x – 100 is increasing on R.     5 

 



SECTION E 

(This section comprises of 3 case-study/passage-based questions of 4 marks each with two sub-parts. First 

two case study questions have three sub parts (i), (ii), (iii) of marks 1, 1, 2 respectively. The third case 

study question has two sub parts of 2 marks each) 

Q.36 A general election of Lok Sabha is a gigantic exercise. About 911 million people were 
eligible to vote and voter turnout was about 67%, the highest ever. 
Let I be the set of all citizens of India who were eligible to exercise 

their voting right in general election held in 2019. A relation ‘R’is  

defined on I as follows:R = {(𝑉1, 𝑉2) ∶𝑉1, 𝑉2 ∈𝐼and both use 

their voting right in general election –2019} 

 

1. Two neighbours X and Y∈I. X exercised his voting right while Y did not cast her vote 

in general election –2019. Which of the following is true? Explain the solution   1 

a. (X,Y) ∈R  b. (Y,X) ∈R  c. (X,X) ∉R  d. (X,Y) ∉R 

2. Mr.’𝑋’and his wife‘𝑊’both exercised their voting right in general election-2019,Which of the 

following is true? Explain the solution         1 

a. both (X,W) and (W,X) ∈R b. (X,W) ∈R but (W,X) ∉R  

c. both (X,W) and (W,X) ∉R d. (W,X) ∈R but (X,W) ∉R 

3. Three friends F1, F2 and F3 exercised their voting right in general election-2019, then 
which of the following is true? Explain the solution        2 

a. (F1,F2 ) ∈R, (F2,F3) ∈R and (F1,F3) ∈R b. (F1,F2 ) ∈R, (F2,F3) ∈R and (F1,F3) ∉R 

c. (F1,F2 ) ∈R, (F2,F2) ∈R but (F3,F3) ∉R d. (F1,F2 ) ∉R, (F2,F3) ∉R and (F1,F3) ∉R 

 

Q.37Sherlin and Danju are playing Ludo at home during Covid-19. While rolling the dice, 
Sherlin’s sister Raji observed and noted the possible outcomes of the throw every time 
belongs to set {1,2,3,4,5,6}. Let A be the set of players while B be the set of all possible 
outcomes. 

A = {S, D}, B = {1,2,3,4,5,6} 

1.Let 𝑅∶𝐵 → 𝐵 be defined by R = {(𝑥, 𝑦): 𝑦 𝑖𝑠 𝑑𝑖𝑣𝑖𝑠𝑖𝑏𝑙𝑒 𝑏𝑦 𝑥} is          1 

2.Raji wants to know the number of functions from A to B. 
 How many number of  functions are possible?                            1 
3. Let R be a relation on B defined by R = {(1,2), (2,2), (1,3), (3,4), (3,1), (4,3), (5,5)}. 
Then R is?             2 

OR 

Raji wants to know the number of relations possible from A to B. How many numbers of relations are 
possible? 
Q.38Amit, Biraj and Chirag were given the task of creating a square matrix of order 2. 
Below are the matrices created by them. A, B , C are the matrices created by Amit, Biraj 
and Chirag respectively. 

 

1. Sum of the matrices A, B and C , A+(𝐵 + 𝐶) is?       2 

2.(𝐴𝑇 )𝑇is equal to?           2 
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