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MID APRIL TEST (2026-27) 

Marking Scheme Class XII 

Mathematics (Code – 041)  

1.  If 𝑓(𝑥) = |𝑥| +  |𝑥 − 1| ,  then which of the following is correct? 
a. 𝑓(𝑥) is both continuous and differentiable at 𝑥 = 0 and 

𝑥 = 1 .  
b. 𝑓(𝑥) is both differentiable but not continues 𝑥 = 0 and 

𝑥 = 1 .  
c. 𝑓(𝑥) is  continues but not differentiable at 𝑥 = 0 and 𝑥 =

1 
d. 𝑓(𝑥) is neither continues and differentiable at 𝑥 = 0 and 

𝑥 = 1 .  

 

Answer c.       𝒇(𝒙) is continues but not differentiable at 𝒙 = 𝟎 and 
𝒙 = 𝟏 
 

1 

2.  The function 𝑓(𝑥) = 𝑥2 − 4𝑥 + 6 is increasing in the interval  
a. (0, 2)                                                          c.  [1,2] 

b. (−∞ , 2]                                                    d.  [ 2 , ∞ ) 

 

Answer d.  [ 𝟐 , ∞ ) 1 
3.  If 𝐴  denotes the set of continuous functions and 𝐵 denotes set 

of differentiable functions then which of the following depicts 
the correct relation between set 𝐴 and set 𝐵 .  
 

a.                                                        c.  

  
 
 
 

b.                                                         d.  

 
 
 
 

 
 
 
 
 
 
 
 
 
 

Answer b.  
 

 
1 
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4.  

If 𝑓(𝑥) = {
sin2 𝑎𝑥

𝑥2
, 𝑥 ≠ 0

1, 𝑥 = 0
 is continuous at 𝑥 = 0 then the value of 

𝑎 is : 
 

a. 1                                                                 c.  ±1 

 
b. −1                                                              d.   0 

 

Answer c. ±𝟏 1 
5.  Let 𝑓(𝑥) = 𝑚𝑎𝑥{(1 − 𝑥), (1 + 𝑥) , 2} number of points where f 

is not differentiable 1                                                                     
a. 0                                                                    b. 2 
b. 1                                                                    d. 3 

 

Answer b.  2 1 
6.  Questions number 6 are Assertion and Reason based question. Two 

statements are given, one labelled as Assertion (𝐴) and the other is 
labelled as Reason (𝑅). Select the correct answer to these questions 
from the codes (𝐴), (𝐵), (𝐶) 𝑎𝑛𝑑 (𝐷) as given below 

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

b. Both Assertion (𝐴) and Reason (R) are true, but Reason (𝑅) is 
not the correct explanation of the Assertion (A). 

c. Assertion (𝐴) is true, but Reason (𝑅) is false. 

d. Assertion (𝐴) is false, but Reason (𝑅) is true. 

Assertion (𝑨): 𝑓(𝑥) = {
𝑥 sin

1

𝑥
, 𝑥 ≠ 0

0, 𝑥 = 0
    is continuous at 𝑥 = 0 

Reason(𝑹) : When 𝑥 ⇢ 0 , sin
1

𝑥
 is a finite value between −1 and 

1 . 

 

 

Answer a.  Both Assertion (𝐴) and Reason (𝑅) are true and Reason (𝑅) 

is the correct explanation of the Assertion (𝐴). 

1 

SECTION – {B} 

        (This section comprises of Multiple-choice questions (MCQ) of 1 mark each ) 

7.  a. Differentiate 2cos2 𝑥  𝑤. 𝑟. 𝑡 cos2 𝑥  
Answer 𝒅

𝒅(𝐜𝐨𝐬𝟐 𝒙)
(𝟐𝐜𝐨𝐬𝟐 𝒙) = 𝟐𝐜𝐨𝐬𝟐 𝒙 𝐥𝐧 𝟐 

1 
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𝟐𝐜𝐨𝐬𝟐 𝒙 𝐥𝐧 𝟐 
 

1 

 OR 

b. If 𝑥 = 𝑒
𝑥

𝑦 , then prove that 
𝑑𝑦

𝑑𝑥
=  

𝑥−𝑦

𝑥 log 𝑥
 

 

 

Answer 
𝐥𝐧 𝒙 =

𝒙

𝒚
 

𝟏

𝒙
=

𝒚 ⋅ 𝟏 − 𝒙
𝒅𝒚
𝒅𝒙

𝒚𝟐
 

𝟏

𝒙
=

𝒚 − 𝒙
𝒅𝒚
𝒅𝒙

𝒚𝟐
 

 

𝒚𝟐 = 𝒙 (𝒚 − 𝒙
𝒅𝒚

𝒅𝒙
) 

𝒚𝟐 = 𝒙𝒚 − 𝒙𝟐
𝒅𝒚

𝒅𝒙
 

𝒙𝟐
𝒅𝒚

𝒅𝒙
= 𝒙𝒚 − 𝒚𝟐 

𝒙𝟐
𝒅𝒚

𝒅𝒙
= 𝒚(𝒙 − 𝒚) 

𝒅𝒚

𝒅𝒙
=

𝒚(𝒙 − 𝒚)

𝒙𝟐
 

𝒅𝒚

𝒅𝒙
=

𝒙 − 𝒚

𝒙 𝐥𝐧 𝒙
 

𝒅𝒚

𝒅𝒙
=

𝒙 − 𝒚

𝒙 𝐥𝐨𝐠 𝒙
 

 

 
½ 
 
 
 
1 
 
 
 
 
 
 
 
½ 
 
 
 
 
 
 
½ 
 

8.  Differentiate  𝑦 =  cos−1 (
1−𝑥2

1+ 𝑥2
) with respect to x where 

𝑥 𝜖 (0,1) 

 

Answer 𝑥 = tan θ, 

 𝑦 = cos−1 (
1 − tan2 θ

1 + tan2 θ
) 

= cos−1(cos 2 θ) = 2θ, 
 θ = tan−1 𝑥 ⇒ 
𝑦 = 2 tan−1 𝑥, 

 
𝑑𝑦

𝑑𝑥
=

2

1 + 𝑥2
 

½ 
 
½ 
 
 
½ 
 
½ 
 



 

CL_12A_MAT_MATH_MS 
 

 

 

SECTION – {C} 

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

9.  A. Find 𝑘  so that  

𝑓(𝑥) = {
𝑥2 − 2𝑥 − 3

𝑥 + 1
, 𝑥 ≠  −1

𝑘 , 𝑥 = 1

 

 
Is continuous at 𝑥 =  −1.  

 

 

Answer 𝐺𝑖𝑣𝑒𝑛 𝑓(𝑥) 𝑖𝑠 𝑐𝑜𝑛𝑡𝑖𝑛𝑢𝑜𝑢𝑠 𝑎𝑡 𝑥 =  −1 
 

∴ 𝑓(−1) = lim
𝑥→−1

𝑓 (𝑥) 

 

∴ 𝑘 = lim
𝑥→−1

𝑥2 − 2𝑥 − 3

𝑥 + 1
 

 

= lim
𝑥→−1

(𝑥 − 3)(𝑥 + 1)

𝑥 + 1
 

 
= lim

𝑥→−1
(𝑥 − 3) 

 
=  −1 −  3 =  −4 

 
∴  𝑘 =  −4 
 

 
 
½ 
 
 
1 
 
 
1 
 
 
 
 
 
½ 
 

 OR 
 

Check the differentiability of function 𝑓(𝑥) = 𝑥|𝑥| at 𝑥 = 0 .  
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Answer 

 

 
½ 
 
 
 
 
 
1 
 
 
 
½ 
 
 
 
 
 
1 

10.  Find the intervals in which the function 𝑓(𝑥) = 5𝑥
3

2 − 3𝑥
5

2 is  
i. Increasing 

ii. Decreasing 

 

 

Answer 

 

 
 
 
 
 
 
1 
 
 
 
 
 
 
 
 
 
½ 
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½ 
 
 
 
 
 
 
 
 
 
½ 
 
 
 
½ 
 
 
 

 

SECTION – {D} 

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

11.  𝑦√(𝑥2 + 1) = 𝑙𝑜𝑔 (√(𝑥2 + 1) − 𝑥) 

Then show that  
(𝑥2 + 1)𝑑𝑦/𝑑𝑥 + 𝑥𝑦 + 1 = 0 

 

 



 

CL_12A_MAT_MATH_MS 
 

Answer 

 

 

 
 
 
½ 
 
 
 
½ 
 
 
1 
 
 
1 
 
 
 
1 
 
 
 
 
 
1 

 OR 

Find differential of [𝑥(𝑐𝑜𝑡𝑥) + (2𝑥2 − 3)/(2𝑥2 − 𝑥 + 2)] with respect to x .  

 

 

 

 

1 
 
 
½ 
 
 
1 
 
1 
 
1 
 
 
½ 
 

 



 

CL_12A_MAT_MATH_MS 
 

SECTION – {E} 

(This section comprises of case-study/passage-based question of 4 marks ) 

12.  

 
A ladder of fixed length ' ℎ ' is to be placed along the wall such that it is free 
to move along the height of the wall.  
 
Based upon the above information, answer the following questions : 
 

i. Express the distance (𝑦) between the wall and foot of the ladder in 

terms of ' h ' and height ( 𝑥 ) on the wall at a certain instant. Also, 

write an expression in terms of ℎ and 𝑥 for the area (𝐴) of the right 

triangle, as seen from the side by an observer. 

ii. Find the derivative of the area (𝐴) with respect to the height on the 

wall (𝑥), and find its critical point. 

 
 

 

 

 

 
 
 
 
 
 
 
 
 
 
1 
 
 
 
 
 



 

CL_12A_MAT_MATH_MS 
 

 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
1 
 
 
 
 
 
 
 
 
 
½ 
 
 
 
 
 
½ 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
1 
 



 

CL_12A_MAT_MATH_MS 
 

 

 

 


