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MATHEMATICS (041) 

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

Date – 20.09.2025 (Saturday) 

Name of the student ________________________________ Roll No. _______Section______ 

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 – Reason based questions 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 bases/case based/passage based/integrated units of 

assessment (4 marks each) with sub parts.  

SECTION -A 

Q1.  Given n(U) = 20, n(A) = 12, n(B) = 9, n(A ∩ B) = 4, where U is the universal set, A and B 

are subsets of U, then n(A ∪ B)′ 

(a) 17  (b) 9  (c) 3  (d) 11 

1 

Q2.  If A, B, C be any three sets such that A ∪ B = A ∪ C and A ∩ B = A ∩ C, then 

(a) A = C  (b) A = B  (c) A = B = C   (d) B = C 

1 

Q3.  If A and B are sets, then A ∩ (B – A) is  

(a) ϕ  (b) B  (c) A   (d) None of these 

1 

Q4.  If set A: numbers multiple of 4 and set B: numbers multiple of 6, then set A ∩ B is 

(a) numbers multiple of 2  (b) numbers multiple of 4 

(c) numbers multiple of 12  (d) numbers multiple of 24 

1 

 

Q5.  If n(A) = 8, n(A∩B) =3, find n(A∩(A∩B)’) is  

(a) 3                        (b) 5                 (c) 8                          (d) 11 

1 

Q6.  A relation R is defined from the set of integers to the set of real numbers as  

R = {(x, y) :  x² + y² = 16}  then the domain of R is 

(a) {0,4,4 }       (b) {0, –4, 4}      (c) {0, –4, –4}        (d) None of these 

1 

Q7.  The number of Relation on the set {a, b} are 

(a) 2      (b)  4       (c) 8      (d) 16  

1 

Q8.  Let A= {1,2,3,4,5} and R be a relation from A to A, R = {(x, y): y = x + 1}. Find the 

codomain. 

 a) {1,2,3,4,5}        b) {2,3,4,5}     c) {1,2,3,4}  d) {1,2,3,4,5,6} 

1 

Q9.  Let f = { (1, 1) (2, 3), (0, –1), (–1, –3) } be a linear function from Z into Z. Find f(x). 

(a) 1 – 2x     (b) 2x – 1        (c) x + 1        (d) none of these 

1 

Q10.  If (x) = ax + b where a and b are integers, f(–1) = –5 and f(3) = 3 then a and b are equal to 

(a) a = –3,  b = –1 (b) a = 2 ,  b = –3 (c) a = 0 , b = 2 (d) a = 2,  b = 3 

1 

Q11.  If ���� =  �� −  

��   , �ℎ�� ���� + � �


��  is equal to  

(a) 2��      (b) 2 



��       (c) 0      (d) 1 

1 
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Q12.  The least positive value of n for which {(1 + i)/(1 − i)}
n
 is real, is 

(a) 1  (b) 2 (c) 3  (d) 4 

1 

Q13.  Find the modulus of the complex number z = 2/ (1 + i√3). 

(a) 1 (b)  2  (c)  1/2 (d)  none 

1 

Q14.  The value of x and y if (3y – 2) + i (7 – 2x) = 0 

(a) x = 7/2, y = 2/3    (b) x= 2/7, y = 2/3     (c) x = 7/2, y = 3/2   (d) x = 2/7, y = 3/2 

1 

Q15.  The maximum value of 3 cos x + 4 sin x – 5 is  

a) 5   b) 4     c) 3 d) 0 

1 

Q16   If tanθ =  – 4/3,  θ lies in 2nd quadrant, then sinθ is 

a) 3/5    b) 3/4      c) 4/5 d)5/3 

1 

Q17.  The Value of  tan 75° − cot 75° is equal to  

(a)   2√3    (b)  2 +  √3            (c) 2 − √3      (d) 1 

1 

Q18. 5x – 3 > 3x +1 when x is a real number, then the value of x is 

a) (2, ∞)   b)(– ∞ , 2)      c)(– ∞ , 3). d)(– ∞ , ∞) 

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 collection of all natural numbers less than 100’ is a set. 

Reason (R) : A set is a well-defined collection of the distinct objects. 

1 

Q20.  Assertion (A) : The set D = {x : x is a prime number which is a divisor of 60} in roster form 

is {1, 2, 3, 4, 5}. 

Reason (R) : The set E = the set of all letters in the word ‘TRIGONOMETRY’, in the roster 

form is {T, R, I, G, O, N, M, E, Y}. 

1 

 SECTION - B  

Q21  Let U = {1, 2, 3, 4, 5, 6, 7, 8, 9}, A = {2, 4, 6, 8} and B = {2, 3, 5, 7}. Verify that 

(A U B)' = A' ∩ B'          OR         (A ∩ B)' = A'U B'. 

2 

Q22  If A = {a, b}, B = {2, 3, 5, 6, 7} and C = {5, 6, 7, 8, 9,}, find A x (B ∩ C). 2 

Q23  Let A = {–3, –2, –1, 4} and f: A → Z given by f(x) = x² + x + 2. Find 

(a) the range of f         (b) Pre-images of 6. 

2 

Q24  Find the angle between the minute hand of a clock and the hour hand when the time is 

7:20. 

2 

Q25  If ( 1 + i) ( 1 + 2 i) ( 1 + 3 i) ( 1 + 4 i)….. ( 1 +n i)= ( x + iy) , find �! + "! . 2 

 SECTION – C  

Q26.  Find the domain and range of the following functions: 

���� = {$ � , √9 −  �!& ∶ � ( )}            OR     ���� = {� � , 


+ �,� ∶ � ( )} 

3 

Q27.  Let A = {1, 2, 3, 4, 6}. Let R be the relation on A defined by {(a, b): a, b ( A, b is exactly 

divisible by a}.  

(i) Write R in roster form;        (ii) Find the domain of R;     (iii) Find the range of R. 

3 

Q28.  Find the real numbers x and y if (x – iy)( 3 + 5i) is the conjugate of – 6 – 24i. 3 
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Q29  If z₁ and z₂ are complex numbers, prove that 

(a) Re(z₁ z₂) = Re(z₁) Re(z₂) – Im(z₁) Im(z₂) 

(b) Im(z₁ z₂) = Re(z₁) Im(z₂) + Re(z2) Im(z1) 

3 

Q30  Prove that : 

(A) cos 20° cos 40° cos 60° cos 80° = 1/16 

 OR 

(B) tan 3A - tan 2 A - tan A = tan 3A tan 2A tan A. 

3 

Q31  
If  tan - = �

. , where - lies in 3
rd

 quadrant; Find  

/0123+456 3

+0123+456 3 

3 

 SECTION - D  

Q32.  In a survey of 100 students, the number of students studying the various languages were 

found to be: English only 18, English but not Hindi 23, English and Sanskrit 8, English 26, 

Sanskrit 48, Sanskrit and Hindi 8, no language 24.  

Find:   (i) How many students were studying Hindi? 

            (ii) How many students were studying English and Hindi? 

5 

Q33.  

If z1, z2, z3 are 2 – 8i, 7 – 8i and 1 – i respectively, find Im 








3

21

z

zz

 

OR 

If α and β are different complex numbers with |β|= 1, then show that 1
1

=
−

−

βα

αβ
  

5 

Q34.  Solve the followings: 

(i) 6 ≤  −3� 2� − 4� < 12  (i) –12 < 4 −  ��
;   ≤ 2 

5 

Q35.  Prove that :  

cos < + cos = + cos > + cos (< + = + >) = 4 cos
 ? / @

!   cos
@ / A

!   cos 
? /  A

!  

OR 

Prove that 
2

3

3

2
cos

3

2
coscos 222 =








++








−+ θ

π
θ

π
θ  

5 

 SECTION – E (CASE BASED QUESTIONS )  

Q36.  In a group of 100 people, 65 like to play cricket, 40 like to play tennis and 55 like to play 

volleyball. All of them like to play at least one of the three games. If 25 like to play both 

cricket and tennis, 24 like to play both tennis and volleyball and 22 like to play both 

cricket and volleyball, then 

 

 (i) how many like to play all the three games? 

(ii) how many like to play cricket only?   

(iii) how many like to play tennis only? 

2 

1 

1 

Q37.  If sin< = 15/17 and cos = = 12/13, < and = being positive and acute. 

Based on the above information find the values of : 

(i) sin(< + =)         (ii) cos(< – =)        (iii)tan(< + =)                 

1+1+2 

Q38.  A manufacturer has 600 litres of a 12% solution of acid. How many litres of a 30% acid 

solution must be added to it so that acid content in the resulting mixture will be more 

than 15% but less than 18%? 

4  
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APPLIED MATHEMATICS (241) 

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

Date – 20.09.2025 (Saturday) 

Name of the student ________________________________ Roll No. _______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.  

7. Internal Choice is provided in 2 questions in Section-B, 2 questions in Section-C, 2 

Questions in Section-D. You have to attempt only one alternative in all such questions.  

SECTION - A  

(All Questions are compulsory. No internal choice is provided in this section)  

Q1 If 3rd term of a GP is 4 then the product of first 5 terms is- 

 A) 512           B) 1024           C) 128           D) 4096           

Q2  The sum of first three terms of a G.P. is 16 and the sum of the next three terms is 128, then the 

 common ratio of the G.P. is     

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

Q3 xxx
x

−−+

∞→

1
lim

2  is equal to     

 (a) 0  (b) 1  (c) ½   (d) none of these 

Q4 If f(x) = x
100

 + x
99

 + … + x + 1, then f′(1) is equal to 

 (a) 5050  (b) 5049  (c) 5051 (d) 50051 

Q5 If 
n
C8  = 

n
C2, find 

n
C2   

 (a) 10        b) 90         c) 45          d) none of these 

Q6. 
n
Cr + 2

n
Cr-1 + 

n
Cr-2 = ?     

 (a) 
n+2

Cr         (b) 
n+1

Cr        (c) 
n
Cr (d) none of these 

Q7.  In how many ways 4 girls and 7 boys can be seated in a row if no two girls are seating together ? 

  a) 4!7!      b) 
�� !
�!�!      c) 

�!�!
�!       d) none of these 

Q8.   How many words can be formed from the letters of the word MATHEMATICS, if all the vowels 

 remain together : 

 (a) 11! (b) 8! (c) 8!4! (d) 7!4! 

Q9 If the 5th term of an AP is 1/7  and the 7th term of the same AP is 1/5 then its 35th term is equal 

 to  

 A) 0        B) 1        C) 5        D) 7 

Q10  If 3rd term of an A.P. is 6 and 5th term of that A.P. is 12. Then find the 21st term of that A.P.       

 a) 40        b) 42        c) 60          d) 63 
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Q11 The number of subsets of a set containing 5 elements is 

 A) 5      B) 32      C) 31       D) None of these  

Q12 How many 4-digit numbers can be formed using the digits 1, 2, 3, 4, 5 without repetition? 

 (a) 120 (b) 24 (c) 60 (d) 20 

Q13.   If y = x  + 
x

1
, then dy/dx at x = 1 is 

 (a) 0        (b) 1         (c) 1/2        (d) 1/√2 

Q14.  A bag contains 6 red, 4 green, and 5 blue balls. If two balls are drawn at random without 

 replacement, what is the probability that both balls are red? 

 (A) 1/7  (B) 2/7  (C) 3/7  (D) 4/7  

Q15. If three dice are tossed together, then the probability of getting the sum of digits on their 

 upper faces as to be 5 will be 

     (a) 5/216      (b) 5/36         (c) 1/18        (d) 1/36 

Q16 If 
x

x
xf

)1(
)(

+
=  then df(x)/dx is 

 (a) 1/x     (b) -1/x     (c) -1/x² (d) 1/x² 

Q17 
fexdx

cbxax

x ++

++

∞→
2

2lim
 is equal to     

 (a) 0  (b) b/e  (c) c/f  (d) a/d 

Q18 







=

≠

−

−

=

+

2,

2,
164

162
)(

2

xifk

xif
xf x

x

  

 If f(x) is continuous at x =2 then value of k is   

 (A)  1       (B)  2        (C) 1/2           (D) 0 

 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 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 (A): Two dice are thrown simultaneously. There are 12 possible outcomes and each of 

 them has a probability 1/12. 

 Reason (R)  : Probability of an event (E) is defined as  P(E) =(Number of favourable outcomes) 

 /(Total number of possible outcomes) 

Q20 Assertion (A): The derivative of f(x) = √x is 
�

�√	 

 Reason (R) :    




	 �x
� = nx
�� 

SECTION - B 

Q21  Redefine the function: f(x) = |x – 1| + |x -2|.  
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Q22 Find dy/dx if  y = log √x.�logx 

                        OR 

 Find dy/dx if y= (2x + 3)
4
 + (3x – 4)

6
 

Q23 If from 3 boxes containing 3 white & 1 black, 2 white & 2 black, 1 white & 3 black balls, one ball 

 is drawn at random from each box then find the probability of getting at least 2 white balls. 

OR 

 Four cards are drawn successively, without replacement from a pack of 52 well shuffled cards. 

 What is the probability that two cards drawn are of hearts and other two are the black cards ? 

Q24 Find a positive integer n so that    lim	→�
	����
	 � �   = 108. 

Q25  Prove that 

 5

20

5

17

4

3

1

20
CCC

i

i
=+

=

−

 

SECTION - C 

Q26  Check the continuity of  the function: f(x) = |x – 3| + |x -4| at x=3 and x=4  

Q27   Find dy/dx at x = 8 if   y = √x�
  -   

�
√	�  

Q28  Find values of a & b if f(x) is continuous at x= 3 and x=9 

                         f(x)=    � 12                     x ≤ 3ax + b          3 < % < 930                     x ≥ 9 
) 

Q29  Find n if  
n
P5 = 42  

n
P3         

                           OR  

 Determine n if  
2n

C3 : 
n
C3 = 12 : 1 

Q30  If 4 coins are tossed together then find the probability to get  

 i) Exactly two heads ii) Atleast two heads iii) At most two heads 

OR 

 If 4 cards are drawn from a pack of 52 without replacement then find probability to get  

 i) Exactly 2 Kings  ii) Atleast 2 Kings iii) At most 2 Kings 

 (no need for full calculation. Answers to be left in the form of combinations only) 

Q31   Solve : 
x

xx

x

11

0

lim 2
−++

→

 

SECTION - D 

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

Q32 In how many ways the letters of word “ANVESHA” can be arranged in the two cases given below : 

i) when all vowels are never together ? 

ii) if no two vowels are together ? 

OR 

 Permute the letters of word “PALAK” and if all the words so formed are arranged  alphabetically 

 (in dictionary order) then find the Rank of “PALAK”. 

Q33  Insert 3 GMs between 2 & 162 and show that their product is equal to the cube of the single 

 geometric mean of these two numbers. 

Q34 The sum of the first three terms of a G.P. is 21/2 and their product is 27. Find the common ratio. 
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Q35  In how many ways a team of 4 members can be made out of 5 Men and 4 Women - 

i) if there is no specific restriction ? 

ii) if the team has at least 3 women ? 

iii) if the team has at most 2 men ? 

iv) if the team has at least 1 man and 1 woman ? 

v) In how many ways these 5 men and 4 women can be seated for the selection process if no two 

 women are seating together ?     

OR 

 How many 4-digit numbers can be formed using the digits 1 to 4 if: 

i) repetition of digits is not allowed? 

ii) repetition of digits is allowed? 

iii) repetition of digits is not allowed but the number obtained is an even number ? 

iv) repetition of digits is allowed but the number obtained is an even number ? 

v) repetition of digits is not allowed but the even digits occupy the even places only and the odd 

 digits occupy odd places only ? 

SECTION - E 

(This section comprises of 3 source based questions (Case Studies) of 4 mark each) 

Q36  Case Study 1: Read the following passage and answer the questions given below (Internal Choice 

 is in option iii.)      (1+1+2)  

 In a survey of 100 persons it was found that 21 people liked product A, 26 liked product B and 

 29 liked product C. If 14 people liked products A and B, 12 people liked products C and A, 14 

 people liked products B and C and 8 liked all the three products. 

 Now using venn diagram find– 

i) The number of persons who like exactly one of the products.            

ii) The number of persons who like exactly two products.                      

iii) The number of persons who like at least one of the products.            

OR 

iii) The number of persons who like A & B but not C.                  

Q37  Case Study 2: Read the following passage and answer the questions given below -  (1+1+2)  

 After explaining the difference between permutations and combination, a set of students was 

 given the following questions to check their learning output.  

i) From the letters of the word “DOPAMINE” how many ways 3 vowels and 2 consonants can be 

 selected ? 

ii) How many words, with or without meaning, each of 3 vowels and 2 consonants can be formed 

 from the letters of the word INVOLUTE ? 

iii) How many words, with or without meaning can be formed from the letters of word 

 “INDEPENDENCE” which start from P but end with I. 

Q38 Case Study 3 : Read the following passage and answer the questions given below-   (1+1+2)  

 A player draws four cards from a standard deck of 52 cards (without replacement), 

i) What is the probability that all cards are from same suit ? 

ii) What is the probability that each card is from different suit ? 

iii) What is the probability that each card is a red one ? 

 (Answers of these questions can be left in the form of combinations. No need for the complete 

 calculation) 

 


