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General Instructions: 

1. This Question paper contains 38 questions. All questions are compulsory. 

2. This Question Paper divided into five Sections – A, B, C, D and E. 

2. Section A has 20 Multiple Choice Questions (MCQs) carrying 1 mark each. 

3. Section B has 5 Very Short Answer (VSA)-type questions carrying 02 marks each. 

4. Section C has 6 Short Answer (SA)-type questions carrying 03 marks each. 

5. Section D has 4 Long Answer (LA)-type questions carrying 05 marks each. 

6. Section E has 3 Case Based questions carrying 04 marks each. 

7. There is no overall choice. However, an internal choice in 2 questions of 5 marks, 3 questions of  

    3 marks and 2 Questions of 2 marks has been provided. An internal choice has been provided in  

    the 2 marks questions of Section E. 

8. This question paper contains 6 pages 

 
SECTION – A (Each MCQ Carries 1 Mark) 

 
 

1 The cofactor of (-1) in the matrix  [
1 0 4
3 5 −1
0 1 2

] is 

 

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

 

2 The function f(x) = x3 + 3x is increasing in ______ 
 

 a) (– ∞, 0)   b) (0, ∞)   c) R d) (0, 1) 

 

3 If X + Y = [
5 2
0 9

] and X - Y = [
3 6
0 −1

] then 2X – 3Y is 

 

 a) [
5 14
0 −11

] b) [
5 −14
0 −11

] c) [
−5 −14
0 −11

] d) [
5 −14
0 11

] 

 
 

4 If y = 500e7x + 600e–7x, then 
𝑑2𝑦

𝑑𝑥2
 is  

 

 a) -7y b) 7y c) -49y d) 49y 

 

5 
∫

(1 + log 𝑥 )2

𝑥
 dx = ______ 

 

 
a) 

(1 + log 𝑥 )2

2𝑥
 + c b) 

(1 + log 𝑥 )3

3𝑥
 + c c) 

(1 + log 𝑥 )3

3
 + c d) 

(1 + log 𝑥 )2

3
 + c 
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6 sin-1 (sin
13𝜋

6
) = _________ 

 

 a) 
𝜋

6
 b) 

𝜋

3
 c) 

𝜋

2
 d) π 

 

7 The position vector of the point which divides the join of points with position vectors 2𝑎⃗ - 3𝑏⃗⃗  

and 𝑎⃗ + 𝑏⃗⃗  in the ratio 3 : 1 is 
 

 
a) 

3𝑎⃗⃗ −2𝑏⃗⃗ 

2
 b) 

7𝑎⃗⃗ −8𝑏⃗⃗ 

4
 c) 

3𝑎⃗⃗ 

4
 d) 

5𝑎⃗⃗ 

4
 

 

8 Solution of LPP  

To maximize Z = 4x + 8y subject to constraints:  

2x + y ≤ 30,     x + 2y ≤ 24,      x ≥ 3,      y ≤ 9,     y ≥ 0 is 
 

 a) x = 12, y = 6 b) x = 6, y = 12 c) x = 9, y = 6   d) none of these 

 
 

9 If m and n are the order and degree, respectively of the differential equation 
𝑑

𝑑𝑥
 ((

𝑑𝑦

𝑑𝑥
)

4

) = 0, 

then the value of m + n is 
 

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

 
 

10 If  [
0 −6 2
𝑎 𝑐 −5
𝑏 5 0

]  is a skew symmetric matrix, then a+b+c:   

 

 a) 8 b) 4 c) -4 d) -10 

 

11 
If y = cos-1(

1 −  𝑥2

1 +  𝑥2), then 
𝑑𝑦

𝑑𝑥
 is equal to 

 

 a) 
1

1 +  𝑥2
 b) 

−1

1 +  𝑥2
 c) 

2

1 +  𝑥2
 d) 

−2

1 +  𝑥2
 

 

12 A set of values of decision variables that satisfies the linear constraints and non-negativity 

conditions of an L.P.P. is called its: 
 

 

 a) Unbounded solution    c) Feasible solution    

 b) Optimum solution d) None of these 

 

13 The angle between the lines 2x = 3y = –z and 6x = –y = – 4z is: 
 
 

 a) 00 b) 300 c) 450 d) 900 

 

14 Let R be a relation on the set {1, 2, 3} given by R = {(1, 1), (2, 2), (1, 2), (2, 1), (2, 3)}. Which 

among the following element to be included to R so that R becomes Symmetric? 
 

 a) (3, 3) b) (3, 2) c) (1, 3) d) (3, 1) 
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15 A and B are invertible matrices of the same order such that |(AB)–1| = 8, If |A| = 2, then |B| is 
 

 
 

a) 16 
 

b) 6 c) 
1

6
 d) 

1

16
 

 

16 

 

The area enclosed by the circle x2 + y2 = 8 is  
 

 a) 16π sq units b) 2√2π sq units c) 8π2 sq units d) 8π sq units  

 

17 If a line makes angles of 90°, 135° and 45° with the x, y and z axes respectively, then its direction 

cosines are: 
 

 a) 0, 
−1

√2
, 

1

√2
 b) 

−1

√2
, 0 , 

1

√2
 c) 

1

√2
, 0 , 

−1

√2
 d) 0, 

1

√2
,

1

√2
 

 

18 If ∣𝑎⃗∣ = 10, ∣𝑏⃗⃗∣ = 2 and 𝑎⃗ . 𝑏⃗⃗ = 12, then the value of ∣𝑎⃗ x 𝑏⃗⃗∣ 
 

 a) 5 b) 10 c) 14 d) 16 

 

 Directions: In the following 2 questions, A statement of Assertion (A) is followed by a 

statement of Reason (R). Mark the correct choice as.   

(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 and R is True   
 

 

19 Assertion (A): The matrix A [
1 −1 −2
1 0 −3
2 3 0

] is a singular matrix. 

Reason (R):  For any square matrix A,  |𝐴′|  = | 𝐴| 
 
 

20 Assertion (A): Two coins are tossed simultaneously. The probability of getting two heads, if it  

                          is known that at least one head comes up, is 
1

3
 

Reason (R):   Let E and F be two events with a random experiment, then P(F/E) = 
𝑃 (𝐸 ∩ 𝐹)

𝑝 (𝐸)
 

 
SECTION – B 

(Each Question Carries 2 Marks) 

 

21 Find the rate of change of volume of sphere with respect to its surface area, when radius is 2cm 

 
 

22 (a) If a = sin-1 (
√2

2
) + cos-1 (

−1

2
) and b = tan-1 (√3) – cot-1 (

−1

√3
), then find the value of a + b 

 

- OR    - 

(b)  Find the value of ‘k’ if sin-1[𝑘. 𝑡𝑎𝑛 (2 𝑐𝑜𝑠−1 (
√3

2
))] = 

𝜋

3
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23 Find the foot of the perpendicular drawn from the point (2, –1, 5) on the line 

 
𝑥 −11

10
 = 

𝑦 +  2

−4
  

𝑧 +  8

−11
 

 

 
24 

 

(a) If vectors PQ = -3𝑖 ̂ + 4𝑗̂ + 4𝑘̂ and vector PR = -5𝑖 ̂ + 2𝑗̂ + 4𝑘̂ are the sides of a ΔPQR then   

     find the angle between 𝑃𝑄⃗⃗⃗⃗ ⃗⃗  and 𝑃𝑅⃗⃗⃗⃗⃗⃗  
 

- OR    - 

(b) If vectors PQ = -3𝑖 ̂ + 4𝑗̂ + 4𝑘̂ and vector PR = -5𝑖 ̂ + 2𝑗̂ + 4𝑘̂ are the sides of a ΔPQR 

      then find the length of the median through the vertex P 

 
 

25 If x sin(a + y) + sin a . cos(a + y) = 0 , then prove that 
𝑑𝑦

𝑑𝑥
 = 

𝑠𝑖𝑛2(𝑎+𝑦)

sin 𝑎 
 

 

 

SECTION – C 

(Each Question Carries 3 Marks) 

 

26 Evaluate ∫ ∣ 𝑥
5

−5
+ 2 ∣ dx 

 

                    -   OR  - 
 

Evaluate ∫
1

1 +  √tan 𝑥 

𝜋

2
0

 dx 

 
27 (a) A family has 2 children. Find the probability that both are boys, if it is known that  

      (i)  at least one of the children is a boy.  

      (ii) the elder child is a boy. 
 

                    -   OR  - 
 

(b) 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 at random. The balls  

     so drawn is found to be red in colour. Find the probability that the transferred ball is black. 

 
28 

Evaluate ∫
1

9𝑥2+6𝑥+5
 dx 

 
29 Maximize Z = 600x + 400y Subject to the constraints:  

x + 2y ≤ 12;     2x + y ≤ 12;        4x + 5y ≤ 20;        x≥ 0;      y ≥ 0 by graphical method 

 
 

30 Evaluate ∫ sin 2𝑥 . 𝑡𝑎𝑛−1(sin 𝑥)𝑑𝑥 
𝜋

2
0
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31 (a) Find the particular solution of the differential equation: (1 + e2x)dy + (1 + y2)ex dx = 0 given   

     that y = 1 when x = 0.   
 

                    -   OR  - 
 

(b) Solve the following differential equation: 
𝑑𝑦

𝑑𝑥
 + 2y. tan x = sin x, given that y = 0, when x = 

𝜋

3
 

 

SECTION – D 

(Each Question Carries 5 Marks) 
 

32 (a) The sum of three numbers is 6. If we multiply third number by 3 and add second number to 

it, we get 11. By adding first and third numbers, we get double of the second number. Represent 

it algebraically and find the numbers using matrix method.  
 

         -      OR   - 
 

(b) If A = [
1 2 −3
3 2 −2
2 −1 1

] then find A–1 and use it to solve the following system of the equations 

 

x + 2y – 3z = 6,       3x + 2y – 2z = 3,       2x – y + z = 2 

 
33 Make a rough sketch of the region given below and find its area using integration  

{(x, y) :0≤ y ≤ x2 +1, 0≤ y ≤ x+1, 0 ≤x ≤ 2} 

  

34 Let N denote the set of all natural numbers and R be the relation on N × N defined by  

(a, b) R (c, d) if ad (b + c) = bc (a + d). Show that R is an equivalence relation. 

 
35 (a) Find the shortest distance between the lines 

     𝑟 = (𝑖 ̂ + 2𝑗̂ + 3𝑘̂) + λ(𝑖 ̂ - 3𝑗̂ + 2𝑘̂).and 𝑟 = (4𝑖 ̂ + 5𝑗̂ + 6𝑘̂) + µ(𝑖 ̂ - 3𝑗̂ + 2𝑘̂). 
 

- OR   - 
 

(b) Answer the following: 

      (i)   If 𝑎⃗ =  𝑖 ̂ - 𝑗̂ + 7𝑘̂ and 𝑏⃗⃗ = 5𝑖 ̂ - 𝑗̂ + λ𝑘̂, then find the value of λ so that 𝑎⃗ + 𝑏⃗⃗ and 𝑎⃗ - 𝑏⃗⃗ are  

             perpendicular vectors. 

      (ii)  Show that the vectors 2𝑖 ̂ - 𝑗̂ + 𝑘̂, 𝑖 ̂ - 3𝑗̂ - 5𝑘̂ and 3𝑖 ̂ - 4𝑗̂ + 4𝑘̂ form the vertices of a right  

             angled triangle. 

 
SECTION – E 

(CASE STUDY - Each Question Carries 4 Marks) 
 

36 Read the following passage and answer the questions given below.  

Tuba was doing a project related to the average number of hours spent on study by students 

selected at random. At the end of the survey, she prepared the report related to the data. 

Let X denotes the average number of hours spent on study by students. The probability that X 

can take the values x, has the following form, where k is some unknown constant. 
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P(X = x) = {

𝑘,       𝑖𝑓 𝑥 = 0
2𝑘,     𝑖𝑓 𝑥 = 1
3𝑘,     𝑖𝑓 𝑥 = 2
0,    𝑜𝑡ℎ𝑒𝑟𝑤𝑖𝑠𝑒

 

 

Based on the above information, answer the following questions:   

(i) What is the value of k?                                                                                                   [1m]   

(ii) What is the value P(X = 2)?                                                                                            [1m]   

(iii) (a)What is the probability that average study time of students is at least 1 hour.           [2m] 

              -    OR  - 

        (b) Find the mean of the given data.                                                                              [2m] 

37 The use of electric vehicles will curb air pollution in the 

long run. The use of electric vehicles is increasing every 

year and estimated electric vehicles in use at any time t is 

given by the function V(t) = 
𝒕𝟑

𝟓
 - 

𝟓 𝒕𝟐

𝟐
 + 25t – 2 

where t represents the time and t = 1, 2, 3.... corresponds 

to year 2001, 2002, 2003, ....... respectively.  

Based on the above information, answer the following 

questions: 
 

 

 (i) Can the above function be used to estimate number of vehicles in the year 2000. Justify [2m]                  

(ii) Prove that the function V(t) is an increasing function.                                                     [2m] 

 

38 Bibek’s father wants to construct a rectangular garden 

using a brick wall on one side of the garden and wire 

fencing for the other three sides as shown in figure. He 

has 200 ft of wire fencing.  
 

Based on the above information, answer the following 

questions. 
 

  
 

 (i) If x denote the length of side of garden perpendicular to brick wall and y denote the length of  

     side parallel to brick wall, then find the relation representing total length of fencing wire.        

                                                                                                                                                [1m]   
 

(ii) Write Area of the garden as a function of x, say A(x).                                                     [1m]    
 

(iii) (a) For what value of x, the value of A(x) is maximum.                                                 [2m]   

     -   OR    - 

 (b) Find the Maximum area of garden.                                                                            [2m]  
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************************* 

 

 

 

 

 

 

 

 

 

 

 

 

 

1 a) -1 

2 c) R 

3 a) [
5 14
0 −11

] 

4 d) 49y 

5 
c) 

(1 + log 𝑥 )3

3
 + c 

6 a) 
𝜋

6
 

7 
d) 

5𝑎⃗⃗ 

4
 

8 a) x = 12, y = 6 

9 c) 3 

10 c) -2, -7 

11 c) 
2

1 +  𝑥2
 

12 c) Feasible solution    

13 d) 900 

14 b) (3, 2) 

15 
d) 

1

16
 

16 d) 8π sq units 

17 a) 0, 
−1

√2
, 

1

√2
 

18 d) 16 

19 (c) A is true but R is false. 

20 (a) Both A and R are true and R is the correct explanation of A. 

21 
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22 

 

- OR      - 

 
 

23 

 

- OR      - 

 

24 

 

 
 

25 

 

                  
- OR –  
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26 

 

 

27 

 

 

  
- OR    - 
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28 

 
29 

 
 

30 
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31 

 

 
- OR   - 

 
32 

 

 

     

 

 

 
 

 

- OR     - 
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`  

 

 

 

 
 

33 

 

  
  

34 

 

 

 

 
As relation R is reflexive, symmetric 

and transitive. Hence, R is an 

equivalence relation. 
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35 

 - 

OR   

 (i) 

 
 

(ii) 

 

36 

 

(iii) If a students has study time at least 1 hr then either he/she has 

studies for 1 hour or 2 hour.  

∴ Required Probability =  P(x = 1) + P(x = 2) = 2k + 3k = 5k = 
5

6
 

 
37 

 
38 (i) 
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 (ii) 

 

 
 (iii)-a 

              

             

 
 (iii)-b 

 
 


