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KOTHARI INTERNATIONAL SCHOOL, NOIDA 
PRE BOARD EXAMINATION - 1, SESSION: 2023-24 

GRADE: 12    SUBJECT: MATHEMATICS (041) 

SET B 

 

DATE& DAY: TUESDAY NOVEMBER 28, 2023  

MAXIMUM MARKS: 80                                                       TIME ALLOTTED: 3 HOUR 

NAME: _________________                                                  ROLL NO: __________________ 
________________________________________________________________________________________________________________________________________ 

GENERAL INSTRUCTIONS:  

i). This is objective &Subjective Question Paper containing 38 questions.  

ii). This paper contains 20 questions of 1 marks each, 5 questions of 2 marks each and 6 questions of 3 

marks each 4 questions of 5 marks each and 3 case/source based questions of 4 marks each. 

iii). 1 marks questions are MCQs 

iv). 2 and 3 marks questions are Short Answer Type Questions and are to be answered in 50-80 words.  

v). 5 marks questions are Long Answer Type Questions and are to be answered in 80-120 words.  

vi). This question paper contains Case/Source Based Questions. 

 

SECTION – A 

 

Q1.  The value of 𝑥, for which the matrix [5 − 𝑥 𝑥 + 1 2 4 ] is singular is  

a) 1 

b) 2 

c) 3 

d) 4 

(1) 

Q2.  If 𝑓(𝑥) = {
𝑘𝑥

|𝑥|
 , 𝑖𝑓 𝑥 < 0 3, 𝑖𝑓 𝑥 ≥ 0  is continuous at 𝑥 = 0, then the value of 𝑘 is  

a) – 3  

b) 0 

c) 3 

d) All real numbers 

(1) 

Q3.  The integrating factor of 
𝑑𝑥

𝑑𝑦
+ 𝑥𝑐𝑜𝑡𝑦 = 𝑐𝑜𝑠𝑦 is  

a) 𝑠𝑖𝑛 𝑠𝑖𝑛 𝑥  
b) 𝑠𝑖𝑛𝑦 

c) 𝑙𝑜𝑔𝑠𝑖𝑛𝑦 

d) 𝑒𝑠𝑖𝑛𝑦 

(1) 

Q4.  If the area of a triangle with vertices (-3, 0), (3, 0) and (0, k) is 9 sq units. Then the value of k 

will be 

a) 9 

b) 3 

c) – 9  

d) 6 

 

(1) 

Q5.  The value of ∫
6

0

√𝑥

√𝑥+√6−𝑥
𝑑𝑥 is  

a) 3/2  

(1) 



 

  

 

KIS/2023-24/MATHEMATICS-12/PRE BOARD EXAMINATION - 1/2of 6 

 

 
 

b) 3 

c) 2 

d) 0 

Q6.  
The degree of the differential equation (

𝑑2𝑦

𝑑𝑥2)
3

= (
𝑑𝑦

𝑑𝑥
)

4

 is  

a) 2 

b) 3 

c) 4 

d) 1 

(1) 

Q7.  If the lines 
𝑥−1

−3
=

𝑦−2

2𝑘
=

𝑧−3

2
 and 

𝑥−1

3𝑘
=

𝑦−1

1
=

𝑧−6

−5
 are perpendicular, then the value of 𝑘 is  

a) 7/10 

b) – 7/10 

c) 10/7 

d) – 10/7 

(1) 

Q8.  If 𝐴 = [1 0 − 1 7 ], then the value of 𝑘, if 𝐴2 = 8𝐴 + 𝑘𝐼, is 

a) – 7  

b) 7 

c) 5 

d) – 5  

(1) 

Q9.  If the direction cosines of the line are 
1

𝑐
,

1

𝑐
,

1

𝑐
 , then 

a) 0 < 𝑐 < 1 

b) 𝑐 > 2 

c) 𝑐 = ±√2 

d) 𝑐 = ±√3 

(1) 

Q10.  If �⃗� = 2𝑖̂ + 4𝑗̂ − �̂� and �⃗⃗� = 3𝑖̂ − 2𝑗̂ + 𝑝�̂� are perpendicular to each other then the value of 𝑝 is  

a) 1 

b) – 1  

c) 2 

d) – 2  

(1) 

Q11.  The general solution of the differential equation 𝑒𝑥𝑑𝑦 + (𝑦𝑒𝑥 + 2𝑥)𝑑𝑥 = 0 is  

a) 𝑥𝑒𝑦 + 𝑥2 = 𝐶 

b) 𝑥𝑒𝑦 + 𝑦2 = 𝐶 

c) 𝑦𝑒𝑥 + 𝑥2 = 𝐶 

d) 𝑦𝑒𝑦 + 𝑥2 = 𝐶 

(1) 

Q12.  If A and B are invertible square matrices of the same order, then which of the following is not 

correct? 

a) |𝐴𝐵−1
| =

|𝐴|

|𝐵|
 

b) |(𝐴𝐵)−1
| =

1

|𝐴||𝐵|
 

c) (𝐴𝐵)−1 = 𝐵−1𝐴−1 

d) (𝐴 + 𝐵)−1 = 𝐴−1 + 𝐵−1 

(1) 

Q13.  The vector in the direction of �⃗� = 2𝑖̂ − 𝑗̂ + 2�̂� which has a magnitude of 8 units is  

a) 8�⃗� 

b) 24�⃗� 

c) 
8

3
�⃗� 

(1) 



 

  

 

KIS/2023-24/MATHEMATICS-12/PRE BOARD EXAMINATION - 1/3of 6 

 

 
 

d) 
3

8
�⃗� 

Q14.  If 𝐴 is a square matrix of order 3 × 3, then |𝑘𝐴| is equal to 

a) 𝑘|𝐴| 
b) 𝑘2|𝐴| 
c) 𝑘3|𝐴| 
d) 𝑘4|𝐴| 

(1) 

Q15.  The corner points of the shaded bounded feasible region of an LPP are (0, 10), (4,4) and (6, 0) 

as shown in the figure. The maximum value of the objective function Z = 5x + 3y is 

 

 
a) 30 

b) 32 

c) 28 

d) 34 

(1) 

Q16.  If 𝐴 = [𝑎𝑖𝑗]
𝑚×𝑛

 , then 𝐴′ is equal to 

a) [𝑎𝑖𝑗]
𝑚×𝑛

 

b) [𝑎𝑖𝑗]
𝑛×𝑚

 

c) [𝑎𝑗𝑖]𝑚×𝑛
 

d) [𝑎𝑗𝑖]𝑛×𝑚
 

(1) 

Q17.  The feasible region corresponding to the linear constraints of a Linear Programming Problem 

is given below 

 
Which of the following is not a constraint to the given Linear Programming Problem? 

a) 𝑥 + 𝑦 ≥ 2 
b) 𝑥 + 2𝑦 ≤ 10 
c) 𝑥 − 𝑦 ≥ 1 
d) 𝑥 − 𝑦 ≤ 1 

(1) 
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Q18.  If 𝐴 = [𝑎 0 0 0 𝑎 0 0 0 𝑎 ], then the value of |𝑎𝑑𝑗. 𝐴| is  

a) 𝑎27 

b) 𝑎6 

c) 𝑎9 

d) 𝑎2 

(1) 

Assertion – Reason based questions 

In questions 7 and 8, a statement of assertion (A) is followed by a statement of Reason (R) is given. 

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. 

 

Q19.  Assertion: The domain of 𝑐𝑜𝑡−1𝑥 is the set of all real numbers. 

 

Reason: 𝑐𝑜𝑡−1(−1) = −𝜋/4  

(1) 

Q20.  Assertion: The function 𝑓: {1, 2, 3, 4} → {𝑥, 𝑦, 𝑧, 𝑝} defined by 𝑓 = {(1, 𝑥), (2, 𝑦), (3, 𝑧)} is a 

bijective function.  

 

Reason: The function 𝑓: {1, 2, 3} → {𝑥, 𝑦, 𝑧, 𝑝} such that 𝑓 = {(1, 𝑥), (2, 𝑦), (3, 𝑧)} is a one – 

one function.  

(1) 

 

SECTION B 

 

Q21.  Evaluate: ∫
1

−1
𝑙𝑜𝑔 𝑙𝑜𝑔 (

2−𝑥

2+𝑥
)  𝑑𝑥 (2) 

Q22.  Find the value of 𝛼 when projection of �⃗� = 𝛼𝑖̂ + 𝑗̂ + 4�̂� on �⃗⃗� = 2𝑖̂ + 6𝑗̂ + 3�̂� is 4 

units.  

(2) 

Q23.  Find the principal value of 𝑠𝑖𝑛−1 (𝑠𝑖𝑛
3𝜋

5
) (2) 

Q24.  The side of an equilateral triangle is increasing at the rate of 2cm/sec. At what rate 

area will increase when the side is 20 cm. 

(2) 

Q25.  Find the intervals in which the function f given by 𝑓(𝑥) = 𝑥3 − 6𝑥2 + 9𝑥 + 15 is strictly 

increasing. 
(2) 

 

SECTION C 

 

Q26.  

 

(3) 

Q27.  

 

(3) 
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Q28.  Find the equation of the line passing through the point 𝑃(1, 2, −4) and perpendicular to th two 

lines 
𝑥−8

3
=

𝑦+19

−16
=

𝑧−10

7
 and 

𝑥−15

3
=

𝑦−29

8
=

𝑧−5

−5
 

(3) 

Q29.  Evaluate: ∫
𝑥

(𝑥−1)2(𝑥+2)
𝑑𝑥 (3) 

Q30.  Evaluate: ∫
3

0
(|𝑥 − 1| + |𝑥 − 2|)𝑑𝑥 (3) 

Q31.  Solve the differential equation 𝑐𝑜𝑠2𝑥
𝑑𝑦

𝑑𝑥
+ 𝑦 =𝑡𝑎𝑛 𝑡𝑎𝑛 𝑥  (3) 

 

SECTION D 

 

Q32.  Find the image of the point (1, 6, 3) in the line 
𝑥

1
=

𝑦−1

2
=

𝑧−2

3
      (5) 

Q33.  Find the area of the region included between the parabola 4y = 3x2 and the line 3𝑥 − 2𝑦 +
12 = 0 

(5) 

Q34.  

 

(5) 

Q35.  

 

(5) 

 

SECTION E 

 

Q36.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

(1) 

(1) 

(2) 
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Q37.  

 
i. Find the total surface area ‘S’ of the casted half cylinder. 

ii. Find the expression for total surface area S in terms of V, volume of half cylinder and 

r. 

iii. Find the minimum surface area of the half cylinder. 

 

 

 

 

 

 

 

 

 

(1) 

 

(1) 

(2) 

Q38.  

 

 

 

 

 

 

 

 

 

 

 

 

(2) 

(2) 

 

 

 
 

 

 


