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Name __________________ Section______ Roll No.__________ 

CRPF PUBLIC SCHOOL, ROHINI, DELHI 

MID TERM EXAMINATION (2026-27) 

CLASS XI   

MATHEMATICS (SET-A) 

Time Allowed: 3 hours Maximum Marks: 80 

General Instructions: 

1. This Question paper contains - Five sections A, B, C, D and E. Each section is compulsory.

However, there are internal choices in some questions.

2. Section A has 18 MCQ's and 02 Assertion Reasoning based questions of 1 mark each.

3. Section B has 5 Very Short Answer (VSA)-type questions of 2 marks each.

4. Section C has 6 Short Answer (SA)-type questions of 3 marks each.

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

6. Section E has 3 source based/case based/passage based/integrated units of assessment

(4 marks each) with sub parts.

SECTION – A (MCQ) 1 Mark Questions 

Q1 For the function 𝑓(𝑥) = −|𝑥 − 2|, the range is: 

(A) [0, ∞) (B) (−∞, 0) (C) (0, ∞) (D) (−∞, 𝑜]

Q2 Let S={𝑥|𝑥 𝑖𝑠 𝑎 𝑝𝑜𝑠𝑖𝑡𝑖𝑣𝑒 𝑚𝑢𝑙𝑡𝑖𝑝𝑙𝑒 𝑜𝑓 3 𝑙𝑒𝑠𝑠 𝑡ℎ𝑎𝑛 30},  

P= {𝑥|𝑥 𝑖𝑠 𝑎 𝑝𝑟𝑖𝑚𝑒 𝑛𝑢𝑚𝑏𝑒𝑟 𝑙𝑒𝑠𝑠 𝑡ℎ𝑎𝑛 20}. Then 𝑛(𝑆) + 𝑛(𝑃) is: 

(A) 17 (B) 18 (C) 19 (D) 16

Q3 Let 𝐴 = {1,2,3}, 𝐵 = {2,3,4}, then which of the following is a function from 𝐴to𝐵? 

(A) {(1,2), (1,3), (2,3), (3,3)} (B) {(1,3), (2,4)}

(C) {(1,3), (2,2), (3,3)} (D) {(1,2), (2,3), (3,2), (3,4)}

Q4 If 10𝑛 + 3 × 4𝑛+2 + 𝜆is divisible by 9 for all 𝑛 ∈ 𝑁, then the least positive integral value of

𝜆is: 

(A) -2 (B) -1 (C) -4 (D) -3

Q5 If 𝑐𝑜𝑠 𝑥 = −
1

2
 and  0 < 𝑥 < 2𝜋, then the solutions are : 

(A) 𝑥 =
𝜋

3
,

4𝜋

3
(B) 𝑥 =

2𝜋

3
,

4𝜋

3
  (C) 

2𝜋

3
,

7𝜋

3
(D) 𝑥 =

2𝜋

3
,

5𝜋

3

Q6 The radius of the circle in which a central angle of  30𝑜 intercepts an arc of length 22cm is:

( use 𝜋 = 22/7) 

(A) 43 cm (B) 41 cm (C) 42 cm (D) 40 cm

Q7 . T The  value of  𝑐𝑜𝑠𝑒𝑐390𝑜   is :

(A)  
2

√3
   (B)   

√3

2
   (C) 

1

2
(D) 2
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Q8 Wh Which term of the sequence 8 − 6𝑖, 7 − 4𝑖, 6 − 2𝑖, . .. is a real number? 

(A) 7th (B) 6th (C) 5th (D) 4th

Q9 Additive inverse of  √3 − √2𝑖  is: 

(A) √3 + √2𝑖 (B) −√3 + √2𝑖 (C) −√3 − √2𝑖 (D) √2 + √3𝑖

Q10 If 𝑡𝑎𝑛𝐴 =
1

2
and 𝑡𝑎𝑛𝐵 =  

1

3
 then the value of 𝐴 + 𝐵 is : 

(𝐴)  𝜋  (B) 
𝜋

6
 (C) 

𝜋

2
 (D) 

𝜋

4

Q11 The binomial expansion of (𝑥 + 4𝑦)23 has

(A) 23 terms (B) 24 terms (C) 25 terms (D) 22 terms

Q12 If 3𝑥 − 1 < 5 + 𝑥, 6 − 5𝑥 ≤ 1, then  𝑥𝜖 

(A) [1,3] (B) [−1,3] (C) [1,3) (D) (1,3)

Q13 The inequality representing the following graph is: 

(A) |𝑥| < 5 (B) |𝑥| ≤ 5 (C) |𝑥| > 5 (D) |𝑥| ≥ 5

Q14 If the third term of G.P. is 4, then the product of its first 5 terms is: 

(A) 43 (B) 44 (C) 45 (D) 42

Q15 If nth term of G.P. is 2𝑛, then the sum of its first 6 terms is :

(A) 126 (B) 124 (C) 190 (D) 154

Q16 If the sum of 𝑛terms of an A.P. is given by 𝑆𝑛 = 3𝑛 + 2𝑛2, then the common difference of A.P.

is : 

(A) 3 (B) 2 (C) 6 (D) 4

Q17 If |
𝑧−2

𝑧−4
| = 1, then 𝑅𝑒(𝑧)is equal to: 

(A) 2 (B) 4 (C) 3 (D) 8

Q18 For the quadratic equation 𝑥2 − 5𝑖𝑥 − 6 = 0,  the value of x is: 

(A) 3,2 (B) −3𝑖, −2𝑖 (C) 3𝑖, 2𝑖 (D) -3,-2

Assertion Reasoning Based Questions 

Given below are two statements: one is labelled as Assertion A and the other is labelled as Reason R. 

In the light of the above statements, choose the most appropriate answer from the options given below 

(A) Both A and R are correct and R is the correct explanation of A

(B) Both A and R are correct but R is NOT the correct explanation of A

(C) A is correct but R is not correct
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(D) A is not correct but R is correct

Q19 Assertion(A): The set {1,8,27, …,1000} in set builder form is  

{𝑥: 𝑥 = 𝑛3, 𝑤ℎ𝑒𝑟𝑒 𝑛𝜖𝑁 𝑎𝑛𝑑 1 ≤ 𝑛 ≤ 10}

Reason(R): In roster form, the order in which the elements are listed doesn’t make any 

difference 

Q20 Assertion(A): 𝑠𝑖𝑛(𝑥 + 𝑦) 𝑐𝑜𝑠(𝑥 − 𝑦) − 𝑐𝑜𝑠(𝑥 + 𝑦)𝑠𝑖𝑛 (𝑥 − 𝑦) = 𝑠𝑖𝑛2𝑥 

Reason(R): 𝑠𝑖𝑛𝐴𝑐𝑜𝑠𝐵 − 𝑐𝑜𝑠𝐴𝑠𝑖𝑛𝐵 = 𝑠𝑖𝑛(𝐴 − 𝐵) 

SECTION – B (Very Short Answer (VSA)-type questions) 2 Marks Each 

Q21 

Q22 If 𝑋 = {5,6,7,8}, 𝑌 = {7,8,9,10}, 𝑍 =  {3,4,5,6}. Find  (𝑋 ∩ 𝑌) ∪ 𝑍. 

OR 

Q23 Find the sixth term in the binomial expansion of (2 − 3𝑦)9. (Leave the answer in factorial)

Q24 
Find the middle term in expansion of: (

2𝑥2

3
−

3

2𝑥
)

12

Q25 

A function 𝑓is defined as 𝑓(𝑥) = {

𝑥2 + 1 ; 𝑥 < 0
2𝑥 ; 0 < 𝑥 ≤ 1

1

𝑥
; 𝑥 > 1

. 

    Find: 𝑓(2) , 𝑓(−4) , 𝑓(√3) 𝑎𝑛𝑑 𝑓(0.5). 

SECTION – C (Short Answer (SA)-type questions) 3 Marks Each 

Q26 Prove the following by the principle of mathematical induction for all 𝑛 ∈ 𝑁: 

1

3.7
+

1

7.11
+

1

11.15
+. . . +

1

(4𝑛 − 1)(4𝑛 + 3)
=

𝑛

3(4𝑛 + 3)

Q27 

OR 

Find the general solution of the following equation: 𝑠𝑖𝑛2𝑥 + 𝑐𝑜𝑠𝑥 = 0 

Q28 Find the value of :  cos (
3𝜋

2
+ 𝑥) 𝑐𝑜𝑠(2𝜋 + 𝑥) [𝑐𝑜𝑡 (

3𝜋

2
− 𝑥) + 𝑐𝑜𝑡(2𝜋 + 𝑥)]

OR 

If  𝑡𝑎𝑛𝑥 = −
4

3
, find the value of  𝑠𝑖𝑛

𝑥

2
and 𝑐𝑜𝑠

𝑥

2
 where x lies in second quadrant. 

Q29 Express the following number in polar form: −1 + 𝑖  
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Q30 Solve graphically: 3𝑥 + 4𝑦 ≤ 60, 𝑥 + 3𝑦 ≤   30 , 𝑥 ≥ 0 ≥   𝑎𝑛𝑑 𝑦 ≥ 0. 
 

Q31  If A.M. and G.M. of two positive numbers a and b are 10 and 8 respectively, find the numbers. 
OR 

If 𝑥 = 1 + 𝑎 + 𝑎2+. . . ∞; |𝑎| < 1and𝑦 = 1 + 𝑏 + 𝑏2+. . . ∞; |𝑏| < 1, prove that 1 + 𝑎𝑏 +

𝑎2𝑏2+. . . ∞ =
𝑥𝑦

𝑥+𝑦−1
. 

 

SECTION – D (Long Answer (LA)-type questions) 5 Marks Each 

Q32 Attempt any two: 

(i) Find the domain and range of the following function: 𝑓(𝑥) =
3

2−𝑥2 

(ii) If 𝑓(𝑥) = 𝑥2 − 3𝑥 + 4, then find the values of 𝑥 satisfying the equation 

 𝑓(𝑥) = 𝑓(2𝑥 + 1). 

(iii)  Draw the graph of following function: 𝑦 = 𝑐𝑜𝑠𝑥, 𝑤ℎ𝑒𝑛 − 𝜋 ≤ 𝑥 ≤ 𝜋. Write its 

range and periodicity. 

Q33 Attempt any two: 

(i) Prove that: 
1+𝑠𝑖𝑛 𝜃−𝑐𝑜𝑠 𝜃

1+𝑠𝑖𝑛 𝜃+𝑐𝑜𝑠 𝜃
= 𝑡𝑎𝑛 (

𝜃

2
) 

(ii) Prove that √2 + √2 + 2 𝑐𝑜𝑠 4 𝜃 = 2 𝑐𝑜𝑠 𝜃 

(iii) Prove that: 𝑠𝑖𝑛𝑥 + 𝑠𝑖𝑛3𝑥 + 𝑠𝑖𝑛5𝑥 + 𝑠𝑖𝑛7𝑥 = 4𝑐𝑜𝑠𝑥 𝑐𝑜𝑠2𝑥 𝑠𝑖𝑛4𝑥 

Q34 Solve the following in equations: 

(i) 
2𝑥2+𝑥−15

2𝑥2+5𝑥−12
> 0 

(ii) 
1

2
(

3𝑥

5
+ 4) ≥

1

3
(𝑥 − 6) 

Q35 If f is a function satisfying 𝑓(𝑥 + 𝑦) = 𝑓(𝑥)𝑓(𝑦) for all 𝑥, 𝑦 𝜖𝑁 such that  

𝑓(1) = 3 𝑎𝑛𝑑 ∑ 𝑓(𝑥)𝑛
𝑥=1 = 363, find the value of n. 

OR 

If the first term and the nth term of a G.P. are a and b, respectively, and if  P is the product of n 

terms, prove that 𝑃2 = (𝑎𝑏)𝑛.  
 

SECTION – E (Case Study Based Questions) 4 Marks Each 

Q36 In a library, 25 students are reading books on physics, chemistry and mathematics. It was 

found that 15 students were reading mathematics, 12 reading physics and 11 reading 

chemistry,5 students reading both mathematics and chemistry, 9 students reading both physics 

and mathematics, 4 students reading both physics and chemistry, and 3 students reading all 

three subjects. 
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Based on above information answer the following 

(A) Find the number of students reading only Chemistry. (1) 

(B) Find the number of students reading only Mathematics.  (1) 

(C) Find the number of students reading at least one of the subjects and also find the number

of students reading none of the subjects.        (2) 

Q37 

Q38   Fibonacci number is a series of numbers in which each Fabonacci number is obtained by 

adding the two preceding numbers. It means the next number in the series is the addition of 

two previous numbers. Let the first two  numbers in the series is taken as 0 and 1. By adding 0 

and 1, we get the third number as 1, and similarly, the process goes on. Thus we get Fibonacci 

series as 0,1,1,2,3,5,8… 
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Th 

 

Based on above information answer the following: 

(i) The  Fibonacci sequence is defined by: 

  𝑎1 = 𝑎2 = 1, 𝑎𝑛𝑑  𝑎𝑛 = 𝑎𝑛−1 + 𝑎𝑛−2 ; 𝑛 > 2 

Find  
𝑎𝑛+1

𝑎𝑛
, 𝑛 = 1,2,3,4 

(ii) Write the first five terms of the sequence and obtain the corrosponding serie 

𝑎1 = 3, 𝑎𝑛 = 3𝑎𝑛−1 + 2 𝑓𝑜𝑟 𝑎𝑙𝑙 𝑛 > 1 

 

 

 

 

 

 



  f  ( x ) = −  | x − 2 |


  [ 0 , ∞ )


  ( − ∞ , 0 )


  ( 0 , ∞ )


  ( − ∞ , o ]


   { x | x   i s   a   p o s i t i v e   m u l t i p l e   o f   3   l e s s   t h a n   30 }


   { x | x   i s   a   p r i m e   n u m b e r   l e s s   t h a n   20 }


  n  ( S ) + n ( P )


  A =  { 1 , 2 , 3 } , B =  { 2 , 3 , 4 }


  A to B


   {  ( 1 , 2 ) ,  ( 1 , 3 ) ,  ( 2 , 3 ) ,  ( 3 , 3 ) }


   {  ( 1 , 3 ) ,  ( 2 , 4 ) }


   {  ( 1 , 3 ) ,  ( 2 , 2 ) ,  ( 3 , 3 ) }


   {  ( 1 , 2 ) ,  ( 2 , 3 ) ,  ( 3 , 2 ) ,  ( 3 , 4 ) }


  1  0  n + 3 ×  4  n + 2 + 𝜆


  n ∈ N


  𝜆


    c o s ⁡  x = −  1 2  


  0 < x < 2 𝜋


  x =   𝜋 3 ,   4 𝜋 3


  x =   2 𝜋 3 ,   4 𝜋 3


    2 𝜋 3 ,   7 𝜋 3


  x =   2 𝜋 3 ,   5 𝜋 3


   30  o


  𝜋 = 22 / 7 )


  c o s e c  390  o


   2   3


     3 2


   1 2


  8 − 6 i , 7 − 4 i , 6 − 2 i , . . .


     3 −  2 i


   3 +  2 i


  −  3 +  2 i


  −  3 −  2 i


   2 +  3 i


  t a n A =  1 2


  t a n B =    1 3


  A + B


   ( A )     𝜋                                                     ( B )             𝜋 6                                                                   ( C )                     𝜋 2                                                   ( D )                 𝜋 4                                              


     ( x + 4 y ) 23


  3 x − 1 < 5 + x ,     6 − 5 x ≤ 1 ,   then     x 𝜖


   [ 1 , 3 ]


   [ − 1 , 3 ]


   | x | < 5


   | x | ≤ 5


   | x | > 5


   | x | ≥ 5


   4 3


   4 4


   4 5


   4 2


   2  n


  n


    S  n = 3 n + 2   n 2


   |   z − 2  z − 4 | = 1


    R e ⁡   ( z )


    x 2 − 5 i x − 6 = 0 ,  


  − 3 i , − 2 i


  3 i , 2 i


   { 1 , 8 , 27 … … … … … . , 1000 }


   { x : x =     n 3 ,   w h e r e   n 𝜖 N   a n d   1 ≤ n ≤ 10 }


  s i n  ( x + y )   c o s  ( x − y ) − c o s  ( x + y ) s i n    ( x − y ) = s i n 2 x


  s i n A c o s B − c o s A s i n B = s i n  ( A − B )


  X =  { 5 , 6 , 7 , 8 } ,   Y =  { 7 , 8 , 9 , 10 } ,   Z =    { 3 , 4 , 5 , 6 }


   ( X ∩ Y ) ∪ Z


     ( 2 − 3 y ) 9


     (   2   x 2 3 −  3  2 x ) 12


  f


  f  ( x ) =  {      x 2 + 1  ; x < 0   2 x  ; 0 < x ≤ 1    1  x  ; x > 1


  f  ( 2 )   , f  ( − 4 )   , f  (  3 )   a n d   f  ( 0 . 5 )


  n ∈ N


   1  3 . 7 +  1  7 . 11 +  1  11 . 15 + . . . +  1   ( 4 n − 1 )  ( 4 n + 3 ) =   n  3  ( 4 n + 3 )


  s i n 2 x + c o s x = 0


  cos ⁡  (   3 𝜋 2 + x ) c o s  ( 2 𝜋 + x )  [ c o t  (   3 𝜋 2 − x ) + c o t  ( 2 𝜋 + x ) ]


  t a n x = −  4 3


  s i n   x 2   and   c o s   x 2


  − 1 + i


  3 x + 4 y ≤ 60 ,     x + 3 y ≤     30   , x ≥ 0 ≥     a n d   y ≥ 0 .


  x = 1 + a +   a 2 + . . . ∞ ;  | a | < 1 and y = 1 + b +   b 2 + . . . ∞ ;  | b | < 1


  1 + a b +   a 2   b 2 + . . . ∞ =   x y  x + y − 1


  f ( x ) =  3  2 −   x 2


  f  ( x ) =   x 2 − 3 x + 4


  x  


  f  ( x ) = f  ( 2 x + 1 )


  y = c o s x ,   w h e n − 𝜋 ≤ x ≤ 𝜋


    1 +   s i n ⁡  𝜃 −   c o s ⁡  𝜃  1 +   s i n ⁡  𝜃 +   c o s ⁡  𝜃 =   t a n ⁡   (   𝜃 2 )


   2 +  2 + 2   c o s ⁡ 4 𝜃 = 2   c o s ⁡  𝜃


  s i n x + s i n 3 x + s i n 5 x + s i n 7 x = 4 c o s x   c o s 2 x   s i n 4 x


    2   x 2 + x − 15  2   x 2 + 5 x − 12 > 0


   1 2  (   3 x 5 + 4 ) ≥  1 3  ( x − 6 )


   1 2  (   3 x 5 + 4 ) ≥  1 3  ( x − 6 )


  f  ( x + y ) = f  ( x ) f  ( y )   for   all   x ,   y   𝜖 N


  f  ( 1 ) = 3   a n d     ∑  x = 1  n  f  ( x ) = 363 ,


    P 2 =    ( a b )  n .


    a  1   =   a 2   = 1 ,   a n d     a  n =   a  n − 1 +   a  n − 2   ; n > 2


      a  n + 1    a  n ,   n = 1 , 2 , 3 , 4


    a 1 = 3 ,     a  n = 3   a  n − 1 + 2   f o r   a l l   n > 1

