
Sample Question Paper 

Class XII 

Subject: Mathematics 

 

Max. Marks: 80 Max.        Time: 3 Hours 

General Instructions: 

I. All questions are compulsory. 

II. This Question Paper has four sections of Section A, B, C, and D. 

III. Section A has all Multiple-Choice Questions. Out of which Q 1 to Q 12, each 

question carries 1 mark and has single correct answer.  

IV. Section B has Very Short Answer type questions from Q 13 to Q 27. Each question 

carries 2 marks. 

V. Section C has Short Answer type questions from Q 28 to Q 33. Each question carries 

3 marks. 

VI. Section D has Long Answer type questions from Q 34 to Q 38. Each question carries 

4 marks. 

 

S. No Question Marks 

Section A 

1.  A telecom company app represents daily data usage using a function 

𝑓:ℕ → ℝ+ 
 

where 𝑓(𝑑) gives the megabytes used on day 𝑑. 

Assume the app records exactly one value of data usage per day. 

Based on the relationship between elements in the domain and the 

codomain, which classification of 𝑓 is correct? 

A. It is many-to-one because different days can map to the same 

usage value. 

B.  It is one-to-one because each day maps to a different usage 

value 

C.  It is onto because every positive real number occurs as a usage 

value. 

D. It is both one–one and onto. 

 

1 

2.   

A student claims: 

“For any square matrices A and B of compatible sizes, the rank 

of the product AB is always equal to the rank of A and the rank 

of B.” 

 

Another student is unsure and wonders if this holds in general. 

Which action best supports a mathematical evaluation of this 

claim for all types of square matrices? 

1 



Options: 

A. Test the claim using compatible singular, and non-singular 

square matrices of different sizes.  

B. Test the claim using compatible singular, and non-singular 

square and rectangular matrices of different sizes.  

C. Test the claim for squared diagonal matrices of different 

sizes. 

D. Test the claim for square and rectangular diagonal matrices of 

different sizes. 

 

3.  A group splits tasks to compute 𝐴−1 =
1

det⁡(𝐴)
adj⁡(𝐴) for 

[
2 −1 0
1 3 4
0 2 1

] 

One member computed minors, one cofactors, and one built adj(𝐴) . 
 

Which step should the group take to verify the mathematical correctness 

of the constructed adj⁡(𝐴)? 

A. Combine the minors, cofactors, and adjoint immediately and 

compute 𝐴−1. 

B. Confirm 𝐴 ⋅ adj⁡(𝐴) = det⁡(𝐴) 𝐼 with a quick matrix 

multiplication check. (key) 

C. Assign the adjoint construction to the cofactor author for 

consistency. 

D. Recompute minors only and trust the adjoint as built. 
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4.  A company wants to choose the production level that maximises profit. 

A differentiable function 𝑃(𝑥) is used to model the profit. 

 

The manager believes that 𝑥 = 𝑎 is a point of maximum profit based on 

the model. 

 

Which test correctly confirms that 𝑥 = 𝑎 is a local maximum of 𝑃? 

A. Verify 𝑃′(𝑎) = 0 and 𝑃′′(𝑎) < 0. 

B. Evaluate 𝑃′(𝑥) at randomly chosen points around 𝑎.  
C. Evaluate 𝑃(𝑎) and compare it with 𝑃(0). 
D. Check if the graph of 𝑃 is symmetric. 
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5.  The graph of a continuous function 𝑓(𝑥) is such that 

• 𝑓(𝑥) > 0 on (0,2), 
• 𝑓(𝑥) < 0on (2,4), and 

• ∣ 𝑓(𝑥) ∣ is symmetric about 𝑥 = 2 
 
Which of the following is the most reasonable conclusion about the 

definite integral 

∫ 𝑓(𝑥) 𝑑𝑥
4

0

? 

1 



 

A.  It must be positive because the function is positive on (0, 2), so 

the area under the curve from 0 to 2 adds a positive value to the 

integral. 

B.  It must be negative because the function is negative on (2, 4), 
so the area under the curve from 2 to 4 subtracts from the 

integral and 4 is greater than 2. 

C. It must be zero because the areas above and below the 𝑥-axis are 

equal in magnate due to the symmetry but opposite in sign, so 

they cancel each other out. 

D. It cannot be determined because without knowing the exact 

values of 𝑓(𝑥), it’s impossible to compute the integral. 

 

6.  A water tank is being filled at a rate given by 𝑅(𝑡) = 2𝑡 
litres per minute, where 𝑡 is the time in minutes and 0 ≤ 𝑡 ≤ 5. 
 

To find the total volume of water collected in the first 5 minutes, which 

integral should be used? 

A. ∫ 2𝑡 𝑑𝑡
𝑡

0
 

B.  ∫ 2𝑡 𝑑𝑡
5

0
 

C. ∫ 5𝑡 𝑑𝑡
𝑡

0
 

D.  ∫ 5𝑡 𝑑𝑡
2

0
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7.  A student wants to find the area enclosed by the parabola 

𝑦 = 9 − 𝑥2 

 

and the 𝑥-axis. After sketching the graph, the student observes that the 

curve is symmetric about the y-axis and suggests calculating the area 

from 𝑥 = 0⁡to 𝑥 = 3 first and doubling the result. 

Which response is the most appropriate in this situation? 

A. “Yes, by symmetry you can compute ∫ (9 − 𝑥2) 𝑑𝑥
3

0
 and 

multiply the result by 2.” 

B.  “Yes, by symmetry you can compute ∫ (9 − 𝑥2) 𝑑𝑥
3

0
 and 

multiply the result by 2, but because the parabola opens upward 

you then need to multiply the result by −1.” 

C. “No, compute the left half only because symmetry does not 

apply to parabolas and the function is negative on the right 

side.” 

D. “No, always compute definite integrals from left to right; 

symmetry cannot be used for area.” 

 

1 

8.  A student tries to solve the differential equation 

(𝑥 + 𝑦) 𝑑𝑥 − 𝑥 𝑑𝑦 = 0 

 

but finds it cannot be separated directly in its current form. 

Which alternate method converts the equation into a separable 

differential equation? 

1 



A. Convert to a linear differential equation in 𝑦 which results in a 

separable differential equation. 

B. Apply integrating factor to the original equation. 

C. Set 𝑦 = 𝑣𝑥 and rewrite the equation in terms of 𝑣 and 𝑥. 

D.  Differentiate both sides again to obtain a separable equation of 

higher order.  

 

9.  A learner insists the only valid way to find 𝑎⃗ + 𝑏⃗⃗⁡is the “triangle law of 

addition.” 

 

Which statement correctly broadens valid methods for finding the same 

resultant vector? 

 

A. The parallelogram law also provides a valid method for 

finding resultant vector. 

B. The triangle law is the only valid method for vector 

addition. 

C. Resultants cannot be computed without coordinate 

geometry tools 

D. Component-wise addition is invalid unless vectors lie on 

coordinate axes. 

 

1 

10.  A robotic arm movement direction 𝑢⃗⃗ must trigger a stop when it 

becomes nearly perpendicular to a reference direction 𝑣⃗ for safety. 

 

Which rule best implements this perpendicularity threshold? 

A. Monitor ∣ 𝑢⃗⃗ ⋅ 𝑣⃗ ∣ and stop when ∣ 𝑢⃗⃗ ⋅ 𝑣⃗ ∣≤ 𝜀 for a small 

tolerance 𝜀 > 0. 

B. Stop whenever ∥ 𝑢⃗⃗ ∥=∥ 𝑣⃗ ∥. 

C. Use the cross product only; perpendicularity is 

determined solely by ∥ 𝑢⃗⃗ × 𝑣⃗ ∥. 

D. Stop the arm only when 𝑢⃗⃗ = 𝑣⃗. 

1 

11.  A farmer plants Crop P and Crop Q. Each unit of P requires 1.5 units of 

land; each unit of Q needs 2 units of land. The total available land is 80 

units. 

 

Which constraint correctly represents this land-capacity condition? 

A. 𝑃 + 𝑄 ≤ 80 

B.  1.5𝑃 + 2𝑄 ≤ 80 

C.  1.5𝑃 + 𝑄 = 80 

D.  𝑃 + 2𝑄 < 80 

 

1 

12.  Two 3-D lines have direction vectors 𝑑1⃗⃗⃗⃗⃗ = (1,−2,1) and 𝑑2⃗⃗⃗⃗⃗ = (2,1,3), 
respectively. An engineer assumes the shortest segment from one line to 

the other must lie along 𝑑1⃗⃗⃗⃗⃗. 
 

1 



Before proceeding, which check is most appropriate to identify the 

correct direction for the shorter distance between the two lines? 

A. Compute a few sample distances along 𝑑1⃗⃗⃗⃗⃗without checking 

whether a perpendicular line exists. 

B. Compute  𝑑1⃗⃗⃗⃗⃗ × 𝑑2⃗⃗⃗⃗⃗ to verify whether a perpendicular direction is 

possible. 

C. Continue using 𝑑1⃗⃗⃗⃗⃗only, since one direction is sufficient to 

estimate the minimum distance. 

D. Assume the lines are parallel lines without verifying the actual 

directional relationship. 

 

Section B 

13.  Let 

𝑓: 𝐴 → 𝐵, 𝑔: 𝐵 → 𝐶, 
 

and suppose 𝑔 ∘ 𝑓: 𝐴 → 𝐶is bijective. 

Student X concludes that both 𝑓and 𝑔must be bijective. 

Student Y claims that only the composition needs to be bijective. 

Provide a conclusion that addresses these two views using properties of 

functions. 
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14.  A student claims: “A symmetric matrix mirrors itself and a matrix that 

mirrors itself is symmetric.” 

Explain the meaning of this statement using the relation between 𝑎𝑖𝑗 

and 𝑎𝑗𝑖.  

2 

15.  Use an elementary row or column operation to simplify the matrix 

|
1 3 5
2 6 10
1 4 7

| 

 

and then compute the determinant of the matrix.  

 

2 

16.  Let a function 𝑓(𝑥)represent the velocity of a particle moving along a 

straight line and suppose 𝑓(𝑥)shows periods where its rate of increase 

sharply accelerates. 

Describe how examining the sign and magnitude of 𝑓′(𝑥)in relation to 

𝑓(𝑥)itself can help predict intervals where the particle may be 

approaching unstable motion. 

 

2 

17.  A manufacturer models the efficiency 𝐸(𝑥) (in percent) of a machine as 

a function of the operating temperature 𝑥 (in degrees Celsius): 

 

𝐸(𝑥) = 𝑥3 − 3𝑥 + 1, 
 

An engineer claims that the machine’s efficiency has no maximum 

point. 

 

Using calculus, explain why this claim should be reconsidered, and 

2 



determine the temperature(s) at which machine has a local maximum or 

minimum efficiency. 

 

18.  The graph of a function 𝑓(𝑥) near 𝑥 = 3 shows the following features: 

• As 𝑥 approaches 3 from the left, 𝑓(𝑥) approaches 2. 

• As 𝑥 approaches 3 from the right, 𝑓(𝑥) also approaches 2. 

•  𝑓(3) = ⁡4. 

 

Based on what the graph conveys, decide whether the function is 

continuous at 𝑥 = 3. Briefly justify your answer. 

 

2 

19.  Evaluate whether Rolle’s theorem is applicable to the function 𝑓(𝑥) =
|𝑥|, for 𝑥 ∈ (−2, 2).    

2 

20.  Consider the integral 

∫
5𝑥 − 3

𝑥2 − 3𝑥 + 2
 𝑑𝑥. 

 

Explain why the method of integration by partial fractions is appropriate 

for evaluating this integral. In your answer, refer to the structure of the 

integrand and the conditions under which partial fractions can be used. 

 

2 

21.  Two classmates disagree on the methos to find the indefinite integral: 

∫ (𝑥2 + 1)𝑒𝑥  𝑑𝑥. 
 

One prefers to use substitution, while the other suggests to use repeated 

integration by parts. 

 

Describe which of these two integration techniques is more suitable for 

this integral and justify your choice. 

 

2 

22.  A student claims that definite integrals always produce positive values 

because integration “finds area.”  

 

After examining the function 𝑓(𝑥) = 𝑥 − 3 on the interval [0,5], 
another student disagrees. 

 

Explain how considering this function can help refine the original claim 

about definite integrals and areas. 

 

2 

23.  Two students examine the differential equation 

(
𝑑3𝑦

𝑑𝑥3
)

2

+
𝑑𝑦

𝑑𝑥
= 0. 

 

One points out the highest derivative present, and another observes 

whether the equation is polynomial in derivatives. 

 

Explain how these observations help determine order and degree of this 

differential equation.  

2 



 

24.  A physics student models the fall of a small object in air by stating: 

“The acceleration of the object is proportional to its velocity.” 

Write the first-order differential equation that represents this situation. 

 

2 

25.  Two classmates are checking whether events 𝐴 and 𝐵 are independent. 

One uses 

𝑃(𝐴 ∩ 𝐵) = 𝑃(𝐴)𝑃(𝐵), while the other wants to verify if 𝑃(𝐵 ∣ 𝐴) =
𝑃(𝐵). 
 

Explain how both methods can be used to confirm independence and 

describe the relationship between them. 

 

2 

26.  Given: 

𝑃(𝐴) = 0.3, 𝑃(𝐵) = 0.5, 𝑃(𝐴 ∩ 𝐵) = 0.12. 
 

A student first checks independence by verifying 

𝑃(𝐴 ∩ 𝐵) = 𝑃(𝐴)𝑃(𝐵). 
 

If they prefer using conditional probability instead, 

what value should they compute, and how does this help determine 

independence? 

 

2 

27.  Two students compute the direction cosines of a line. 

Student A gets: (𝑙,𝑚, 𝑛) = (
3

√14
,

2

√14
,

1

√14
). 

Student B gets: (𝑙, 𝑚, 𝑛) = (−
3

√14
, −

2

√14
, −

1

√14
). 

Both claim their answers are correct. 

 

Verify by calculation whether both sets can represent the same line 

direction, and justify whether both answers may be acceptable 

 

2 

Section C 

28.  A student believes that if two functions 𝑓and 𝑔 are both one-one and 

onto, then 𝑓 ∘ 𝑔 = 𝑔 ∘ 𝑓. 
 

Explain why this assumption may need reconsideration. Provide an 

example or reasoning to justify your explanation. 
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29.  

Prove that 2 tan−1 𝑥 = {
cos−1 (

1−𝑥2

1+𝑥2
) 𝑖𝑓⁡0 ≤ 𝑥 ≤ ∞

cos−1 (
1−𝑥2

1+𝑥2
) 𝑖𝑓 −∞ ≤ 𝑥 ≤ 0

 

3 

30.  For the differential equation 

(2𝑥𝑦 + 𝑦2)𝑑𝑥 + 𝑥(𝑥 + 𝑦) 𝑑𝑦 = 0, 
 

One student claims it can be solved by the method of variable separable 

form, while another student argues it is homogeneous. 

 

3 



Analyze the structure of the equation and explain which method is 

appropriate. 

 

31.  Two vectors are 

𝑢⃗⃗ = (2, −1, 3),⁡⁡⁡𝑣⃗ = (1, 4, −2). 
 

Describe the steps used to decide whether the angle between them is 

acute, right, or obtuse, and determine the classification. 

 

3 

32.  Find the angle between the lines whose direction cosine are given by the 

equations 3𝑙 + 𝑚 + 5𝑛 = 0,⁡⁡and ⁡6𝑚𝑛 − 2𝑛𝑙 + 5𝑙𝑚 = 0 

3 

33.  Two railway tracks are represented by skew lines in a 3D design 

software. An engineer wants to build a safety tunnel so that its central 

axis lies along a line that is perpendicular to both tracks and meets the 

track design constraints. 

The lines are given by the equations: 

𝐿1:
𝑥

1
=
𝑦 − 2

2
=

𝑧

−1
, ⁡𝐿2:

𝑥 − 4

2
=
𝑦

1
=
𝑧 − 3

2
. 

 

Suggest a reasonable direction vector for the tunnel’s central axis and 

explain why your chosen vector is suitable. 

 

3 

Section D 

34.  A system of equations is given by 

2𝑥 + 3𝑦 = 7, 
4𝑥 + 𝑘𝑦 = 14. 

 

(a) Use determinants to determine the value(s) of 𝑘 for which the 

system has: 

  • a unique solution 

  • infinitely many solutions 

  • no solution 

(b) Explain how the determinant of the coefficient matrix determines 

these outcomes.  
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35.  (a) State the relationship between continuity and differentiability of a 

function at a point.  

 

(b) Using first principles of derivatives, find the derivative of the 

function 

𝑓(𝑥) = √𝑥 

 

and specify the condition under which the derivative exists. 

 

4 

36.  A cross-sectional shape of a tunnel is modelled by the curve 

𝑦 = 10 −
𝑥2

4
. 

 

4 



Engineers plan to raise the tunnel floor by 2 m, shifting the ground line 

from 𝑦 = 0 to 𝑦 = 2. 

 

Find the area of the tunnel cross-section after this elevation. 

 

37.  If two switches S1 and S2 have 90% and 80% chance of working, 

respectively, find the probability that each of the following circuit will 

work. 
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38.  A brick manufacture has two depots A and B with the stocks of 30,000 

and 20,000 bricks, respectively. The manufacturer receives orders from 

three builder: 

• P: 15,000 bricks 

• Q: 20,000 bricks 

• R: 15000 bricks respectively.  

 

The cost (in R) transporting 1,000 bricks to the builder from each depot 

to each builder is given by: 

To/ From P Q R 

A 40 20 30 

B 20 60 40 

  

How should the manufacturer allocate bricks from depots A and B to 

builders P, Q, and R so that the total transportation cost is minimized? 

4 

 

 


