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HALF YEARLY EXAMINATION, 2024-25 
MATHEMATICS 

Time – 3:00 Hrs. Class – XII M.M. : 80 

Date – 14.09.2024 (Saturday) 
Name of the student _______________________________________________Section _____ 

GENERAL INSTRUCTIONS: 
1. This Question paper contains - five sections A, B, C, D and E. Each section is 

compulsory. However, there is some internal choice in some questions.  
2. Section A has 18 MCQ’s and 02 Assertion Reason based questions of 1 mark each.   
3. Section B has 5 Very Short Answer (VSA) questions of 2 marks each.  
4. Section C has 6 Short Answer (SA) questions of 3 marks each.  
5. Section D has 4 Long Answer (LA) questions of 5 marks each.  
6. Section E has 3 source based/case based/passage based/integrated units of 

assessment (04 marks each) with sub parts. 
SECTION –A 

This section comprises of multiple choice questions of 1 mark each 
Q1 If ݂: [1,∞) → [2,∞)is given by ݂(ݔ) = ݔ + ଵ

௫
, then ݂ିଵ(ݔ) is 

a) ௫ା√௫
మିସ

ଶ
    b) ௫

ଵା௫మ
    c)  ௫ି√௫

మିସ
ଶ

   d)1 + ଶݔ√ − 4 

Q2 If a relation R is defined on the set Z of integers as follows: (ܽ, ܾ) ∈ ܴ ⟺ ܽଶ + ܾଶ = 25. Then, 
domain (ܴ) is 
a) {3,4,5}    b) {0,3,4,5}      c)  {0, ±3, ±4, ±5}      d) none of these 

Q3 The relation ܴ = {(1,1), (2,2), (3,3)} on the set {1,2,3} is 
a) Symmetric only    b)  reflexive only  c) an equivalence relation      d) transitive only 

Q4 If ି݊ܽݐଵ ൜√ଵା௫
మି√ଵି௫మ

√ଵା௫మା√ଵି௫మ
ൠ = ଶݔ then ,ߙ = 

a) ߙ2݊݅ݏ   b)  ߙ݊݅ݏ   c) ܿߙ2ݏ݋    d) ܿߙݏ݋ 
Q5 If 4ܿିݏ݋ଵݔ + ݔଵି݊݅ݏ =  then the value of x is ,ߨ

a)  ଷ
ଶ
    b)  ଵ

√ଶ
    c)  √ଷ

ଶ
   d) ଶ

√ଷ
 

Q6 ݊݅ݏ[ܿିݐ݋ଵ{݊ܽݐ(ܿିݏ݋ଵݔ)}] is equal to 

a) ݔ    b)  √1 − ଶ   c) ଵݔ
௫
   d) none of these 

Q7 
The value of อ

5ଶ 5ଷ 5ସ
5ଷ 5ସ 5ହ
5ସ 5ହ 5଺

อ is 

a) 5ଶ    b)  0     c) 5ଵଷ    d)  5ଽ 
Q8 If A is a matrix  of order 3 × 3 is such that |ܣ| = 4, then the value of |2ܣ| is 

a) 32     b) 8      c) 0      d) cannot able be find 
Q9 If the matrix ቂ5 − ݔ ݔ + 1

2 4 ቃ is a singular matrix, then what will be the value of ݔ   

a) 1     b) 4     c) 0     d) 3 
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Q10 If A is a square matrix such that ܣଶ =  ଵ is equal toିܣ then ,ܫ
a) ܣ +  ܣc) 0               d) 2          ܣ (b       ܫ

Q11 If A and B are symmetric matrices, then ABA is 
a) Symmetric matrix    b)  skew – symmetric matrix    
c)  diagonal matrix     d) scalar matrix 

Q12 The number of all possible matrices of order 3 x 3 with each entry 0 or 1 is 
a) 27     b)  18      c)   81     d) 512 

Q13 Let ݂(ݔ) = |ݔ| + ݔ| − 1|, then 
a) ݂(ݔ)  is continuous at x = 0 as well as at x = 1  
b)  ݂(ݔ)  is continuous at x = 0 but not at  x = 1   
c)  ݂(ݔ)  is continuous at x = 1 but not at x = 0   
d) none of these 

Q14 Differential coefficient of ܿ݁ݏ(ି݊ܽݐଵݔ) is 

a) ௫
ଵା௫మ

     b)  1√ݔ + ଶ    c)  ଵݔ
√ଵା௫మ

   d) ௫
√ଵା௫మ

 

Q15 If ݔ௬ = ݁௫ି௬, then ௗ௬
ௗ௫

 is 

a) ଵା௫
ଵା௟௢௚௫

   b) ଵି௟௢௚௫
ଵା௟௢௚௫

    c) not defined    d) ௟௢௚௫
(ଵା௟௢௚௫)మ

 

Q16 If ݔ = ݐ݊ ݏ݋ܿܽ − then ௗ ,ݐ݊݊݅ݏܾ
మ௬

ௗ௫మ
 is 

a) ݊ଶݔ      b) −݊ଶݔ     c) −݊ݔ    d) ݊ݔ 
Q17 If ݔ = ݕ,ଶݐ = ଷ, then ௗݐ

మ௬
ௗ௫మ

 is 

a) ଷ
ଶ
     b) ଷ

ସ௧
     c)  ଷ

ଶ௧
     d) ଷ௧

ଶ
 

Q18 The volume of a sphere is increasing at the rate of 0.2cm/sec. The rate at which the volume of 
the sphere increases when the radius is 15cm is 
a) 12݉ܿߨଷ/ܿ݁ݏ    b)  180݉ܿߨଷ/ܿ݁ݏ            c)  225 ݉ܿߨଷ/ܿ݁ݏ   d)  3݉ܿߨଷ/ܿ݁ݏ   

 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 (B) are true and ( R) is the correct explanation of (A).  
( b) Both (A) and (B) are true and ( R) is not the correct explanation of (A).  
( c) (A) is true and ( R) is false 
( d) (A) is false and ( R) is true 

Q19 Assertion (A): The absolute maximum value of ݕ = ଷݔ − ݔ3 + 2 in 0 ≤ ݔ ≤ 2  is 4 

Reason (R): Slope of the tangent to the curve ݕ = ଷݔ − ݔ + 1 is 14 at the point whose x – 
coordinate is 2. 

Q20 Assertion (A): Let the function ݂(ݔ) = ଻ݔ + ହݔ14 + ଷݔ16 + ݔ30 − 560. The equation f(x) = 0 
has 7 real roots. 
Reason (R): Above function f(x) is an increasing function in x. 
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 SECTION – B 
This section comprises of very short answer type questions of 2 marks each 

Q21 Let ܣ = ܤ,{1,2,3} = {4,5,6,7} and let ݂ = {(1,4), (2,5), (3,6)} be a function from A to B. State 
whether f is one – one, onto or not and why? 

OR 
If the function ݂:ܴ → ܴ defined by ݂(ݔ) = ݔ3 − 4 is bijective, then find its inverse.  

Q22 Write the value of ቚ ܽ + ܾ݅ ܿ + ݅݀
−ܿ + ݅݀ ܽ − ܾ݅ቚ 

Q23 If ܣ = ൣܽ௜௝൧ is a square matrix such thatܽ௜௝ = ݅ଶ − ݆ଶ, then write whether A is symmetric or 
skew – symmetric. 

OR 
 Find the equation of line joining (1,2) and (3,6) using determinants. 

Q24 If ݕ = ଵି݊݅ݏ ቀ ଶ௫
ଵା௫మ

ቁ, write the value of ௗ௬
ௗ௫

 for ݔ > 1. 

Q25 The radius of a balloon is increasing at the rate of 10cm/sec. At what rate is the surface area of 
the balloon increasing when the radius is 15cm? 

 SECTION – C 
This section comprises of short answer type questions of 3 marks each 

Q26 If ݊݅ݏ ቀି݊݅ݏଵ ଵ
ହ

+ ቁݔଵିݏ݋ܿ = 1, then find the value of x 

Q27 Solve ቮ
1 ܾܿ ܽ(ܾ + ܿ)
1 ܿܽ ܾ(ܿ + ܽ)
1 ܾܽ ܿ(ܽ + ܾ)

ቮ 

Q28 If ܣ = ቂ 3 1
−1 2ቃ and ݔ݅ݎݐܽ݉ ݕݐ݅ݐ݊݁݀݅ ݏ݅ ܫ, then find ߣ so that ܣଶ − ܣ5 − ܫߣ = 0 

OR 
Examine the consistency of the following system of equations: x+2y=2 and 2x+3y=3 

Q29 
If ݕ = ටଵି௫

ଵା௫
, prove that (1 − (ଶݔ ௗ௬

ௗ௫
+ ݕ = 0 

Q30 A water tank has the slope of an inverted right circular cone with its axis vertical and vertex 
lower most. Its semi – vertical angle is  ି݊ܽݐଵ(0.5). Water is poured into it at a constant rate 
of 5 cubic metre per hour. Find the rate at which the level of the water is rising at the instant 
when the depth of water in the tank is 4m.  

OR 
A particle moves along the curve6ݕ = ଷݔ + 2. Find the points on the curve at which the y – 
coordinate is changing 8 times as fast as the x – coordinate. 

Q31 Find the intervals in which the function f given by ݂(ݔ) = ସ௦௜௡௫ିଶ௫ି௫௖௢௦௫
ଶା௖௢௦௫

, 0 ≤ ݔ ≤  is ߨ2
increasing and decreasing. 

 SECTION – D 
This section comprises of long answer type questions of 5 marks each 

Q32 Show that the relation R on the setܣ = ݔ} ∈ ܼ: 0 ≤ ݔ ≤ 12}, given by  
ܴ = {(ܽ, ܾ): |ܽ −  is an equivalence relation. Find the set of all elements {4 ݂݋ ݈݁݌݅ݐ݈ݑ݉ ܽ ݏ݅|ܾ
related to 1. 
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Q33 Determine the product ൥
−4 4 4
−7 1 3
5 −3 −1

൩ ൥
1 −1 1
1 −2 −2
2 1 3

൩and using it to solve the system of 

linear equations: ݔ − ݕ + ݖ = 4, ݔ − ݕ2 − ݖ2 = 9, ݔ2 + ݕ + ݖ3 = 1 
OR 

If ܣ = ൥
0 ݊ܽݐ− ఈ

ଶ

݊ܽݐ ఈ
ଶ

0
൩ and I is the identity of order 2, show that 

ܫ  + ܣ = ܫ) − (ܣ ቂܿߙݏ݋ ߙ݊݅ݏ−
ߙ݊݅ݏ ߙݏ݋ܿ ቃ  

 
Q34 Determine the values of a, b and c for which the function ݂(ݔ) =

⎩
⎪
⎨

⎪
⎧௦௜௡(௔ାଵ)௫ା௦௜௡௫

௫
, ݔ ݎ݋݂ < 0

ܿ, ݔ ݎ݋݂ = 0
√௫ା௕௫మି√௫

௕௫య మൗ
, ݔ ݎ݋݂ > 0

 is 

continuous at x = 0 
Q35 Show that the semi – vertical angle of a right circular cone of maximum volume and  given 

slant height is ି݊ܽݐଵ√2 
OR 

Show that the height of the cylinder of maximum volume that can be inscribed in a sphere of 
radius R isଶோ

√ଷ
. Also, find the maximum volume.  

 SECTION – E 
This section comprises of 3 cases – study/passage bases questions of 4 marks each with sub – 
parts. The first two case – study questions have three parts (a), (b) and ( c) of 1,1 and 
2respectively. The third case – study question has two sub – parts of two marks each. 

Q36 An organization conducted bike race under two different categories boys and girls. Totally 
there are 250 participants. Among all of them finally three from Category – 1 and two from 
Category – 2 were selected for the final race. Mohan forms two sets Band G with these 
participants for his college project. 
Let = {ܾଵ, ܾଶ, ܾଷ},ܩ = {݃ଵ,݃ଶ} , where B represents the set of boys selected and G the set of 
girls who were selected for the final race.  

 
Based on the above information, answer the following questions: 

(a) How many relations are possible from B to G? 
(b) Among all the possible relations from B to G, how many functions can be formed from B 

to G? 
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(c) Let  ܴ:ܤ → be defined byܴ  ܤ = ,ݔ)} :(ݕ  .{ݔ݁ݏ ݁݉ܽݏ ݂݋ ݏݐ݊݁݀ݑݐݏ ℎ݁ݐ ݁ݎܽ ݕ ݀݊ܽ ݔ
Check if R is a equivalence relation. 

OR 
(c) A function ݂:ܤ → ݂ be defined by ܩ = {(ܾଵ,݃ଵ), (ܾଶ, ݃ଶ), (ܾଷ,݃ଵ)}. Check if f is 
bijective. Justify your answer.  

Q37 Mr. Sudhir and Mr. Amit decided to reward their kids on the basis of good habits practiced 
during their summer holidays namely daily yoga(x) and regular studies(y). Mr. Sudhir decided 
to give 100 chocolates for the two values to his two boys and one girl child. Mr. Amit decided 
to give 60 chocolates for the two values to his one boy and one girl child. 
Based on the above information, answer the following questions: 
(a) Convert the given above situation into a matrix equation of the form AX=B 
(b) Find |ܣ|  
(c) Find ିܣଵ 
 OR 
Determine ܲ = ଶܣ −    ܣ5

Q38 A square piece of tin sheet measuring 24 cm x 24 cm is to be made into a box without top by 
cutting a square from each corner and folding up the flaps to form the box. 
Based on the above information, answer the following questions: 

(a) Find the volume of the box 
(b) Find the differentiation of the volume. 
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HALF YEARLY EXAMINATION, 2024-25 
MATHEMATICS 

Time – 3:00 Hrs. Class – XII M.M. : 80 

Date – 20.09.2024 (Friday) 
Name of the student _______________________________________________Section _____ 

GENERAL INSTRUCTIONS: 
1. This Question paper contains - five sections A, B, C, D and E. Each section is 

compulsory. However, there is some internal choice in some questions.  
2. Section A has 18 MCQ’s and 02 Assertion Reason based questions of 1 mark each.   
3. Section B has 5 Very Short Answer (VSA) questions of 2 marks each.  
4. Section C has 6 Short Answer (SA) questions of 3 marks each.  
5. Section D has 4 Long Answer (LA) questions of 5 marks each.  
6. Section E has 3 source based/case based/passage based/integrated units of 

assessment (04 marks each) with sub parts. 

SECTION -A 
Q1.  If R = {(a, b): 2 divides (a – b)} be the equivalence relation on the set A = {0,1,2,3,4,5} 

then the equivalence class [0] is given by  
(a) {0,2,4}        (b) {1,3,5}               (c) {2,4}          (d) {3,5} 

1 

Q2.  If a relation R on the set A = {3,4,5} be defined by R={(3,4),(4,3),(3,3),(4,4)} then R is  
(a) Reflexive  (b) Symmetric   (c) Transitive       (d) Symmetric and transitive  

1 

Q3.  Let f: R→R be defined by f(x) =1/x ,∀ x ∈ R. Then f is 
 (a) one-one   (b) onto   (c) Bijective   (d) f is not defined 

1 

Q4.  If sin−1ݔ−cos−16/ߨ=ݔ, then ݔ is equal to: 

(a) 1/2          (b) -1/2                   (c)     √ଷ
ଶ

                        (d) - √ଷ
ଶ

 

1 
 

Q5.  Evaluate : tan−1(6/ߨ5݊ܽݐ) 

(a) 6/ߨ  (b) -6/ߨ                   (c)    గ
ଷ
                         (d) - ହగ

଺
 

1 

Q6.  Find the principal value of tan−1√3 + cot−1(−√3 ) is 

(a) 6/ߨ             (b) 76/ߨ                   (c)    ହగ
ଷ

                         (d)  - ହగ
଺

 

1 

Q7.  The area of a triangle with vertices (2, –6 ), (5 , 4) and (K, 4) is 35 sq. units then k is  
a)12    b) – 2    c) –12 , –2   d)12 , –2  

1 

Q8.  If A and B are invertible matrices of order 3,|2=| ܣ and |(ܤܣ)−6 /1 - =|1 , Find |ܤ| 
a) – 1/3   b) 3    c)  –1/12   d) –3 

1 

Q9.  If a matrix A is both symmetric and skew –symmetric , then A is necessarily a 
a) diagonal matrix   b) zero square matrix           c) square matrix     d) Identity matrix 

1 

Q10.  The number of all possible matrices of order 2×3 with entry 1 or 2  
a) 16              b) 64                   c) 6                    d) 24  

1 

Q11.  The function f(x) =[x] is continuous at 
a) 4                 b) –2                           c)  1                     d) 1.5 

1 
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Q12.  If x = t2 and y = t3 then ௗ
మ௬

ௗ௫మ
 is equal to   

(a) ଷ
ଶ
      (b)   ଷ

ଶ௧
                (c)     ଷ

ସ௧
                        (d) -ଷ௧

ଶ
 

1 

Q13.  Derivative of x2 with respect to x3 is  

(a) ଵ
௫
      (b)   ଶ

ଷ௫
                (c)     ଶ

ଷ
                        (d) -ଷ௫

ଶ
 

1 

Q14.  The derivative of f(tanx) w.r.t  g(secx) at x = π/4, where f1(1) = 2 and g1(√2) = 4 is  
(a)1/√2  (b)√2                   (c) 0                      (d)1 

1 

Q15.  Function ݂(ݔ)=݈ݔ݃݋ is increasing on ܴ, if  
(a) 0<x<1   (b) x>1   (c) x<1   (d) x>0  

1 

Q16  The Maximum and Minimum values of the function |sin43+ݔ| are  
(a) 1, 2   (b) 4, 2   (c) 2, 4   (d) 1, 1  

1 

Q17.  If 10=ݕ+ݔ, then the maximum value of ݕݔ is  
(a) 5    (b) 20    (c) 25    (d) None of these  

1 

Q18. Which of the following function is decreasing on ( 0 ,2/ߨ )  
(a) tan2x   (b) cosx   (c) cos 3x   (d) none of these  

1 

 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. 

 

Q19.  Assertion (A) - The points A(a, b+c), B(b,c+a) and C(c, a+b) are collinear:  
Reason (R) - Area of triangle with three collinear points is zero 

1 

Q20.  Assertion (A) - If A is a 3x3 non–singular matrix then ܣ| / ܣ݆݀ܽ = 1−ܣ|.  
Reason (R) - If A and B both are invertible matrices such that B is inverse of A, then 
AB=BA=I 

1 

 SECTION B  
Q21  For the following matrices A and B, verify that (AB)’ = B’A’.  

A = ൥
1
−4
3
൩, B = [−1 2 1]. 

2 

Q22  Find the value of x ,y, z and w  from the following matrix equation: 

ቂ
ݔ − ݕ ݖ

ݔ2 − ݕ ቃ = ቂ−1ݓ 4
0 5ቃ 

2 

Q23  Find the interval in which the function F(x) = 2 x3 – 9 x2 + 12x +15 is decreasing  2 

Q24  If x=a ܿݏ݋ଷߠ, y=a ݊݅ݏଷߠ, then find the value of ௗ
మ௬

ௗ௫మ
 at ߠ = గ

଺
. 2 

Q25  The relation S in the set R of real numbers, defined as 
S = {(a, b) : a, b ∈R and a ≤ b3} , verify for reflexive, symmetric. 

2 
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 SECTION - C  
Q26.   Find the interval in which the function f(x) = −27−ݔ9+2ݔ3+3ݔ is increasing and 

decreasing. 
OR 

Find the least value of k such that the function f given by f(x) = x2 + kx + 1 is strictly 
increasing on (1, 2). 

3 

Q27.  Find the minimum value of the function 2cos2ݔ − cos4ݔ in 0 ≤ 3 .ߨ ≥ ݔ 
Q28.  Evaluate :      cot -1ቀ√ଵାୱ୧୬௫ ା √ଵିୱ୧୬௫

√ଵାୱ୧୬௫  ି √ଵିୱ୧୬௫
ቁ 3 

Q29  Express the following matrix as the sum of a symmetric matrix and a skew symmetric 
matrix. 

A = ൥
1 3 5
−6 8 3
4 6 5

൩ 

3 

Q30  If qpqp yxyx  )( , then ݀ݔ݀/ݕ 

   OR 
If y= Ae5x + Be−5x , then prove that d2y/dx2  = 25y 

3 

Q31  If matrix A = ቂ2 3
1 2ቃ, then show that A2 – 4A + I = 0 and using it find A–1.  3 

 SECTION – D  
Q32.  Find the value of a for which the following function is continuous at x = 0.  

F(x) = ൝
a sin గ

ଶ
(x + 1), x ≤ 0

୲ୟ୬௫ିୱ୧୬௫
௫య

, x > 0.
 

5  

Q33.  
 If =  ൭

2 −3 5
3 2 −4
1 1 −2

൱ find A–1. Using A–1 solve the following system of equations: 

2x – 3y + 5z = 16; 3x + 2y – 4z = – 4; x + y – 2z = –3 
    OR 

Find AB where 



































 


512
424
422

,
210
432
011

BA . Using the result  

solve:  x – y = 3 ;  2x  +  3y  +  4z = 17 ;   y  +  2z = 7. 

5  

Q34.  Let A and B be sets.  f : A × B→B × A such that f (a, b) = (b, a). State whether the 
function is one-one, onto or bijective. Justify your answer. 

5  

Q35.  Show that the right circular cylinder of given surface and maximum volume is such that 
its height is equal to the diameter of the base. 

OR 
a) A ladder 5m long is leaning against a wall, the bottom of the ladder is pulled along 
 the ground, away from the wall, at the rate of 2 cm/sec. How fast is the height on 
 the wall decreasing when the foot of the ladder is 4m away from the wall? (3 marks) 
b)  The volume of a cube is increasing at the rate of 9 cm3/s. How fast is its surface area 
 increasing when the length of an edge is 10 cm?  (2 marks) 

5  
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 SECTION-E (CASE BASED QUESTIONS )  
Q36.  Sherlin and Dhanraj 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} 
a)  Let ܴ∶ܤ→ܤ be defined by R = {(ݕ,ݔ): ݔ ݕܾ ݈ܾ݁݅ݏ݅ݒ݅݀ ݏ݅ ݕ } .Verify for transitive. 
b) Raji wants to know the number of relations from A to B. How many number of 
 relations are possible?  
c) Raji wants to know the number of functions from A to B. How many numbers of 
 functions are possible?  

OR 
c)  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 verify R is  Symmetric, Reflexive and Transitive . 

(1+1+2) 

Q37.  Three schools DPS, OPJS and KVS decided to organize a fair for collecting money 
for helping the flood victims. They sold handmade fans, mats and plates from 
recycled material at a cost of Rs. 25, Rs.100 and Rs. 50 each respectively. The 
numbers of articles sold are given as 
School /Article  DPS  OPJS KVS  
Handmade fans  40  25  35  
Mats  50  40  50  
Plates  20  30  40  

Based on the information given above, answer the following questions: 
a) What is the total money (in Rupees) collected by the school DPS?  
b) What is the total amount of money (in Rs.) collected by schools OPJS and KVS?  
c) If the number of handmade fans and plates are interchanged for all the schools, 
then what is the total money collected by all schools?  

OR 
c) How many articles (in total) are sold by three schools?  

(1+1+2) 

Q38.  A farmer wants to construct a small tank with rectangular base 
and rectangular sides, open at the top is to be constructed so 
that its depth is 2 m and volume is 8 m3. The cost of building 
tank is Rs. 70 per sq metre for the base and Rs. 45 per sq metre 
for sides. 
Based on the above information, answer the following questions: (Attempt any 
four) 
a) Find a function that models the cost of the box. 
b) Find the length and breadth of the box for which the cost of the box is minimum. 
c) Find the cost of least expensive tank. 
   OR 
c) If the volume is doubled, then find the increased cost of tank. 

(1+1+2) 

 


