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   OSDAV Public School, Kaithal 

             Half yearly Exams (2024-25) 

       Class : XI 

    Subject : Core Maths 

Time: 3 Hrs .                                                                                                          M.M. : 80 

General Instructions:- 

1 All questions are compulsory. 

2 This question paper has 5 Sections. Section A has 20 questions of 1 mark each 

which includes 18 M.C.Q.’s and 2 Assertion Reasons Section B has 5 Questions of 

2 marks each. Section C has 6 questions of 3 marks each. Section D has 4 questions 

of 5 mark each and Section E has 3 case study based question of 4 marks each.    

Q.N. Questions Marks 

1 If U = {1, 2, 3, 4, ……….., 40}; P = {x: x is divisible by 2 and 3} and  

Q = {x: x = 𝑛2, n ∈ N} then n(P) – n(Q) is 

a) 0                         b) 1                      c) 2                         d) 3 

1 

2 Which of the following set is subset of A = {1, {2}, 3, 4, {7, 8}, 9} 

a) {2}  b) {1,8}  c) {7,8}  d) {{7, 8}} 

1 

3 If R = {(x, y) : x, y ∈ W, 2x + y = 8}, then domain of R is 

a) {0, 1, 2, 3, 4, 5}                   c) {0, 1, 2, 3, 4, 5, 6}           

b) {0, 1, 2, 3, 4}                       d) {0, 1, 2, 3} 

1 

4 The value of [ 11.8]  -  [- 8.4] is       ( where [ ] stands for greatest integer function) 

a) -18  b) -19   c) 20   d) 3.4 

1 

5 The domain of the function f(x) = 
𝑥2+2𝑥+1

 𝑥2−8𝑥+12
  is   

a) R – {2, 6} b) R – { 1}  c) R – { -1}  d) R – {0} 

1 

6 The greatest value of (sin x cos x) is 

a) 1                       b) 2                        c) √2                          d) 
1

2
 

1 

7 The value of cot ( 
19 ᴨ

3
) is  

a) √2  b) √3   c) 
1

√3
   d) √7 

1 

8 Given x is a real number satisfying (1 – x)  >  (2x – 5), x belongs to 

a) (-∞, -2)                        b) (-∞, 2)                      c) (-2, ∞)                   d) (2, ∞) 

1 

9 The minimum value of 6𝑥 +  62−𝑥 , x ∈ R is  

      a)6  b) 36  c) 12  d) 18 

1 

SET- A 
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10 If x is a real number satisfying  (5x – 3) ≤    ( 3x – 5) , then the range of x is : 

a) [ 1, ∞)  b) [ -1, ∞)  c) (-∞, 1]  d) (-∞, -1] 

1 

11 The total number of terms in the expansion of (𝑥 + 3)40 + (𝑥 − 3)40 are  

a) 11  b) 41  c) 21  d) 20 

1 

12 ∑ 𝐶(𝑛, 𝑘)𝑛
𝑘=0 3𝑘 is equal to  

a) 42𝑛                       b) 3𝑛                      c) 4𝑛                          d) 32𝑛 

1 

13 If two complex numbers 𝑧1, 𝑧2 are represented by the points (2, -1) and (-3, 4) in the 

Argand plane, then 𝑧1 −  𝑧2̅̅ ̅̅ ̅̅ ̅̅ ̅̅  is  

a) -1 – 5i                 b) 5(1 – i)                 c) -1 + 5i                    d) 5(1 + i) 

1 

14 𝑖25  + 𝑖36 + 𝑖42 + 𝑖55 is equal to 

a) 0                      b) 2                           c) 2i                       d) 2 + 2i 

1 

15  Number of 5 - digit even numbers that can be formed using the digits 1, 3, 4, 7, 8 if 

repetition of digit is not allowed, is 

a) 500                      b) 60                        c) 48                    d) 24 

1 

16 
If 5 X 5

1

3 X 5
1

9 𝑋 5
1

27   − − − − − − − ∞ = 5𝑚, then m is equal to 

a) 
3

2
                           b) 

2

3
                        c) 

3

4
                       d)  1 

1 

17 A group consists of 4 girls and 7 boys then in how many ways a team of 5 members be 

selected if the team has atmost 1 girl 

      a)121  b) 141   c) 161   d) 181 

1 

18 The solution of the inequality :    -8x + 6 ≤ -2 , for x∈ N is 

a) [1, ∞)  b) (1, ∞)  c) N  d) {1} 

1 

 Assertion Reason Based Questions:  

Choose according to these options in Q 19 and 20 

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 and R is false. 

d) A is false and R is true.  

 

19 Assertion(A) : C(10, 6) : P(10, 4) = 1:12 

Reason (R) : C(n, r)  = C( n, n – r) , 0 ≤ r ≤ n 

1 

20  Assertion(A) : Let A = { 1,2} and B = { 3, 4} then number of relations from A to B 

                              are 16 

  Reason ( R ): If n(A) = p and n(B) = q then number of relations from A to B  

                              are 2𝑝𝑞 

1 
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 Section – B  

21 If U = {x: x ∈ N and 1 ≤ x≤ 20}  

   A = {x: x ∈ N and 1 ≤ x≤ 15} 

   B = {x: x ∈ N and x = 2n – 1, n ≤ 5} 

Find the value of 𝐴′ - 𝐵′  

2 

22 The figure shows a relation from a set X to a set Y. 

 

Write the above relation in Roster form. Is the above relation a function? 

Give reason in support of your answer. 

2 

23 If 2p + iq = 
𝑎+𝑖𝑏

𝑎−𝑖𝑏
   then show that 4 𝑝2  +  𝑞2 = 1 2 

24 In how many ways can 5 girls and 3 boys be seated in a row so that no two boys are 

together? 

2 

25 Using binomial theorem evaluate (101)4 2 

 Section – C  

26 Draw the graph of signum function. Hence find its domain and range. 3 

27 Complete the following table for the function y = 4 cos x 

X ᴨ 7ᴨ

6
 

4ᴨ

3
 

3ᴨ

2
 

5ᴨ

3
 

11ᴨ

6
 

2ᴨ 

Y -4 ? ? ? ? ? ? 

 
 

3 

28  Solve the inequalities and represent the solution on number line for real value of x: 

         -15 < 
3( 𝑥−2)

5
 ≤ 0 

3 

29 Find the number of arrangements of the letters of the word SELFIE. In how many of 

these arrangements there are exactly 2 letters between 2 E’s. 

3 

30 Find the real numbers x and y if (x – iy) (3 + 5i) is the conjugate of -6 – 24i. 3 

31 Evaluate ∑ (2 +  3𝑘11
𝑘=1 )  3 

 Section – D  

32 Find the coefficient of 𝑥5 in the product (𝑥 +  3)5(2 − 𝑥)6.  5 

33 Find the domain of the real function f(x) = √6 − 𝑥 −  𝑥2 5 
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34 Prove that cos 2x cos 
𝑥

2
  -  cos 3x cos  

9𝑥

2
 = sin 5x sin  

5𝑥

2
 

                                                       OR 

If sin x = 
1

4
 , x lies in second quadrant , then find sin 

𝑥

2
 , cos 

𝑥

2
 , tan 

𝑥

2
. 

5 

35 The sum of two numbers is 6 times their geometric mean, show that the numbers are in 

the ratio ( 3 + 2 √2 ) : ( 3 -  2 √2 ) 

5 

 Section – E  

36 After explaining operations on sets, Mathematics teacher in class wrote three sets as  

A = {2, 3, 4, 5}, B = {6, 7, 8} and C = {x : x is prime number less than 10}. She asked 

the students that the following questions will judge how much you have understood. 

i) A ∪ B             ii) C – B              iii) (A ∩ C) – B            iv) (A ∪ B) ∩ C 

4 

37 The assembly Incharge of a school wants to generate signals for calling classes for the 

assembly. He has got 5 coloured flags viz. yellow, red, orange, green and blue to make 

signals.  

Based on the above information answer the following questions: 

i) How many different signals can be generated by using all the 5 flags? 

ii) To call the middle section for the assembly, he has to generate different 

signals by using 3 flags only. How many such arrangements are possible? 

iii) To call the senior section for the assembly, he has to generate different 

signals by using 4 flags only. How many such arrangements are possible? 

iv) How many different signals can be generated by him by arranging at least 3 

flags at a time?  

4 

 

 

 

 

 

 

 

38 In a nuclear fission chain reaction, a free neutron interacts with the nucleus of an atom 

and causes that nucleus to split apart into two new, less massive nuclei. The nuclei in 

turn repeat the process and split into four new nuclei and the process goes on. The 

picture given below shows the process till 4th generation. 

 

On the basis of above case, answer the following questions. 

i) Write the number of nuclei formed starting from Ist generation to fourth 

generation. Identify the sequence so formed. 

ii) Write the number of nuclei formed in the 10th generation. 

iii) Find the total number of nuclei formed till 7th generation?  

4 
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   OSDAV Public School, Kaithal 

             Half yearly Exams (2024-25) 

       Class : XI 

    Subject : Core Maths 

Time: 3 Hrs .                                                                                                          M.M. : 80 

General Instructions:- 

1 All questions are compulsory. 

2 This question paper has 5 Sections. Section A has 20 questions of 1 mark each 

which includes 18 M.C.Q.’s and 2 Assertion Reasons Section B has 5 Questions of 

2 marks each. Section C has 6 questions of 3 marks each. Section D has 4 questions 

of 5 mark each and Section E has 3 case study based question of 4 marks each.    

Q.N. Questions Marks 

1 The solution of the inequality :    -2x ≥ -2 , for x∈ N is 

[1, ∞)  b) (1, ∞)  c) N  d) {1} 

1 

2 The number of non empty subsets of the given set  A = {1, {2}, 3, 4, {7, 8}, 9}are 

a) 26  b) 27  c) 26 - 1    d) 27 – 1 

1 

3 If R = {(x, y) : x, y ∈ W, 2x + y = 8}, then domain of R is 

a) {0, 1, 2, 3, 4, 5}                   c) {0, 1, 2, 3, 4, 5, 6}           

b) {0, 1, 2, 3, 4}                       d) {0, 1, 2, 3} 

1 

4 The value of [ -8.9]  -  [24.4] is       ( where [ ] stands for greatest integer function) 

a) -32  b) -33   c) 20   d) 37 

1 

5 The domain of the function f(x) = 
𝑥2−8𝑥+12

 𝑥2+2𝑥+1
  is   

a) R – {2, 6} b) R – { 1}  c) R – { -1}  d) R – {0} 

1 

6 ∑ 𝐶(𝑛, 𝑘)𝑛
𝑘=0 6𝑘 is equal to  

a) 72𝑛                       b) 6𝑛                      c) 7𝑛                          d) 62𝑛 

1 

7 The radian measure of 40°20′ is 

a) 
121ᴨ

540
  b) 

101ᴨ

540
   c) 

57ᴨ

540
              d) 

71ᴨ

540
  

1 

8 Given x is a real number satisfying (x + 
𝑥

2
+  

𝑥

3
 ) ≤ 11, x belongs to 

a) (-∞, 6)                        b) (-∞, 6]                      c) (-6, ∞)                   d) (6, ∞) 

1 

9 The minimum value of 72(1−𝑥) +  49𝑥  is  

a) 14 b) 
2

7
  c) 7  d) 49 

1 

10 If x is a real number satisfying  (3x – 7)  >  ( 5x – 1) , then the range of x is : 

a) [ 3, ∞)  b) [ -3, ∞)  c) (-∞, -3)  d) (-∞, -3] 

1 

SET- B 



2 | 4 | XI Core|Set B 
 

11 The total number of terms in the expansion of (𝑥 + 6)20 + (𝑥 − 6)20 are  

a) 11  b) 41  c) 21  d) 20 

1 

12 The greatest value of (sin x cos x) is 

a) 1                       b) 2                        c) √2                          d) 
1

2
 

1 

13 If two complex numbers 𝑧1, 𝑧2 are represented by the points (-3, 4) and (2, -1) in the 

Argand plane, then 𝑧1 −  𝑧2̅̅ ̅̅ ̅̅ ̅̅ ̅̅  is  

a) -1 – 5i                 b) -5(1 + i)                 c) -1 + 5i                    d) 5(1 + i) 

1 

14 𝑖35  + 𝑖46 + 𝑖24 + 𝑖44 is equal to 

a) 0                      b) 1 + i                          c) 2i                       d) 1 - i 

1 

15  Number of 5 - digit odd numbers that can be formed using the digits 1, 3, 4, 7, 8 if 

repetition of digit is not allowed, is 

a) 72                     b) 60                        c) 48                    d) 24 

1 

16 
If 3 X 3

1

5 X 3
1

25 𝑋 3
1

125   − − − − − − − ∞= 3𝑚, then m is equal to 

a) 
4

5
                           b) 

5

4
                        c) 

5

2
                       d)  1 

1 

17 A group consists of 4 girls and 7 boys then in how many ways a team of 5 members be 

selected if the team has atleast 3 girl 

      a)121  b) 141   c) 161   d) 91 

1 

18 If U = {1, 2, 3, 4, ……….., 50}; P = {x: x is divisible by 2 and 5} and  

Q = {x: x = 𝑛2, n ∈ N} then n(Q) – n(P) is 

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

1 

 Assertion Reason Based Questions:  

Choose according to these options in Q 19 and 20 

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 and R is false. 

d) A is false and R is true.  

 

19 Assertion(A) : C(10, 6) : P(10, 4) = 1:12 

Reason (R) : C(n, r)  = C( n, n – r) , 0 ≤ r ≤ n 

1 

20  Assertion(A) : Let A = { 1, 2, 6} and B = { 3, 4} then number of relations from A to B 

                              are 16 

  Reason ( R ): If n(A) = p and n(B) = q then number of relations from A to B  

                              are 2𝑝𝑞 

1 
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 Section – B  

21 If x + iy = 
𝑎+𝑖𝑏

𝑎−𝑖𝑏
   then show that 𝑥2  +  𝑦2 = 1 2 

22 The figure shows a relation from a set X to a set Y. 

 

Write the above relation in Roster form. Is the above relation a function? 

Give reason in support of your answer. 

2 

23 If U = {x: x ∈ N and 1 ≤ x≤ 20}  

   A = {x: x ∈ N and 1 ≤ x≤ 15} 

   B = {x: x ∈ N and x = 2n – 1, n ≤ 5} 

Find the value of  𝐵′ - 𝐴′ 

2 

24 In how many ways can 6 boys and 4 girls be seated in a row so that no two girls are 

together? 

2 

25 Using binomial theorem evaluate (99)4 2 

 Section – C  

26 Draw the graph of Greatest Integer function. Hence find its domain and range. 3 

27 Complete the following table for the function y = 4 sin x 

X ᴨ 7ᴨ

6
 

4ᴨ

3
 

3ᴨ

2
 

5ᴨ

3
 

11ᴨ

6
 

2ᴨ 

Y 0 ? ? ? ? ? ? 

 
 

3 

28  Solve the inequalities and represent the solution on number line for real value of x: 

         -12  <  4 -  
3𝑥

−5
  ≤  2 

3 

29 In how many of the distinct permutations of the letters in TELANGANA do the three 

A’s not come together ?  

3 

30 Find the conjugate of  
1+𝑖

1−𝑖
   -  

1−𝑖

1+𝑖
 3 

31 Find the sum of the sequence 7 + 77 + 777 + 7777 + ……. to n terms.  3 
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 Section – D  

32 Find the domain and range of the real function f(x) = √ 6 − 𝑥 − 𝑥2  5 

33 Find the coefficient of 𝑥5 in the product (𝑥 −  3)5(2 + 𝑥)6. 5 

34 Prove that 𝑐𝑜𝑠2𝑥 + 𝑐𝑜𝑠2(𝑥 + 
ᴨ

3
 ) + 𝑐𝑜𝑠2(𝑥 -  

ᴨ

3
 ) =  

3

2
 

                                                       OR 

If sin x = 
1

4
 , x lies in second quadrant , then find sin 

𝑥

2
 , cos 

𝑥

2
 , tan 

𝑥

2
. 

5 

35 Find the value of n so that 
𝑎𝑛+1 + 𝑏𝑛+1

𝑎𝑛+ 𝑏𝑛
  may be the geometric mean between a and b. 5 

 Section – E  

36 The assembly Incharge of a school wants to generate signals for calling classes for the 

assembly. He has got 5 coloured flags viz. yellow, red, orange, green and blue to make 

signals. Based on the above information answer the following questions: 

i) How many different signals can be generated by using all the 5 flags? 

ii) To call the middle section for the assembly, he has to generate different 

signals by using 3 flags only. How many such arrangements are possible? 

iii) To call the senior section for the assembly, he has to generate different 

signals by using 4 flags only. How many such arrangements are possible? 

iv) How many different signals can be generated by him by arranging at least 3 

flags at a time? 

4 

37 After explaining operations on sets, Mathematics teacher in class wrote three sets as  

A = {2, 3, 4, 5}, B = {6, 7, 8} and C = {x : x is prime number less than 10}. She asked 

the students that the following questions will judge how much you have understood. 

i) A ∪ B             ii) C – B              iii) (A ∩ C) – B            iv) (A ∪ B) ∩ C 
 

4 

38 In a nuclear fission chain reaction, a free neutron interacts with the nucleus of an atom 

and causes that nucleus to split apart into two new, less massive nuclei. The nuclei in 

turn repeat the process and split into four new nuclei and the process goes on. The 

picture given below shows the process till 4th generation. 

 

On the basis of above case, answer the following questions. 

i) Write the number of nuclei formed starting from Ist generation to fourth 

generation. Identify the sequence so formed. 

ii) Write the number of nuclei formed in the 10th generation. 

iii) Find the total number of nuclei formed till 7th generation?  

4 
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