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SUBJECT: MATHEMATICS                                        MAX. MARKS : 40 
Code  :  041                                         DURATION : 90 min  

1. This Question Paper has 5 Sections A-E. 

2. Section A has 8 MCQs carrying 1 mark each.  

3. Section B has 3 questions carrying 02 marks each.  

4. Section C has 4 questions carrying 03 marks each.  

5. Section D has 1 questions carrying 04 marks each. 

6. Section E has 2 questions carrying 05 marks each . 
Draw neat figures wherever required. Take π =22/7 wherever required if not stated  

SECTION – A 
Questions 1 to 8  carry 1 mark each. 

 

1. The value of cot-1 ( - cot ( 
𝜋

8
 ) ) is  

     (a) 
7𝜋

8
                                (b) 

−𝜋

8
                            (c) 

9𝜋

8
                     (d) 

−9𝜋

8
 

2. If A is 3 X 3 matrix such that I A -1 I = 5 , then I 5A2 I will be  

    (a) 1                                    (b) 25                           (c) 5                      (d) 125 

3. Number  of reflexive relations in a set A with 3 elements is 

    (a) 29                                   (b) 27                            (c) 28                    (d) 26 

4.If sin ( x + y ) = log ( x + y ) , x + y > 0 , then 
𝑑𝑦

𝑑𝑥
  is equal to  

    (a) 2                                   (b) 1                               (c) -1                    (d) -2  

5.If [
2𝑥 5
8 𝑥

] =  [
6 5
8 3

] , then x is equal to  

   (a) 3                                   (b) -3                               (c) ±3                 (d) 0  

6.If A = [
𝑐𝑜𝑠𝛼 − 𝑠𝑖𝑛𝛼
𝑠𝑖𝑛𝛼 𝑐𝑜𝑠 𝛼

] and A + AT = I  , then value of 𝛼 is  

   (a) 
𝜋

6
                                   (b) 𝜋                                 (c) 

𝜋

3
                    (d) 

3𝜋

2
 

7. The relation R in the set {1,2,3} given by R = {(1,2), (2,1), (1,1)} is 

   (a) Symmetric and Transitive but not Reflexive 
   (b) Reflexive and Symmetric but not Transitive  
   (c) Symmetric but neither Reflexive nor Transitive  
   (d) An Equivalence relation 
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8. Derivative of cosecxo w.r.t x is  

   (a) – cosecxo cotxo                                                            (b) –1 o cosecxo  cotxo                       

   (c) 
𝜋

180
cosecxo cotxo                                                          (d) 

180

𝜋
 cosec xo cotxo 

 

SECTION – B 

 Questions 9 to 11 carry 2  mark each.  

 

9. If x = a (cost + log tan
𝑡

2
 ) , y = a sin t , then evaluate 

𝑑2𝑦

𝑑𝑥2
 at t = 

𝜋

3
 . 

 

10. Write the simplest form of 𝑡𝑎𝑛−1 [
√1+𝑥2−1

𝑥
] . 

11. Prove that the determinant of a skew symmetric matrix odd order is always zero. 

                                                              Or 

            Prove that diagonal entries of stew symmetric matrix are always zero. 

SECTION – C 

 Questions 12 to 15 carry 3 mark each.  

 

12. Let A =[
3 1

−1 2
]. Show that A2 −5A + 7I= Zero Matrix. Hence find A-1 . 

13. Define a relation A on set R, set of reals as A= {(x, y): x− y is rational}. Is A an equivalence relation?  
Justify your answer. 

14. Prove that the function f(x) = x + │x│ is not differentiable at x=0. 

                                                                      Or 

       Prove that every differentiable function is continuous but converse need not be true justify  with example. 

15. If y = sin -1 (
√1+𝑥  − √1−𝑥

2
) , Prove that 

𝑑𝑦

𝑑𝑥
 = 

−1

√1− 𝑥2
  , x ∈ ( -1 , 1 ) .  

 

SECTION – D 

 Questions 16  carry 4  mark each. 

 

16. Let f(x)  be a real valued function. Then its 

   Left Hand Derivative (L.H.D.) :  

   Right Hand Derivative (R.H.D.) :  
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      Also, a function f(x) is said to be differentiable at x=a if its L.H.D. and R.H.D. at x=a exist and both are 

equal. 

 Let . 

 Based on the given information, answer the following questions. 

 (i) What is R.H.D. of f(x) at x=1? 

 (ii) What is L.H.D. of f(x) at x=1? 

 (iii) Check if the function f(x) is differentiable at x=3 

OR 

            Find  

 

                                                                         SECTION – E 

 Questions 17 to 18 carry 5 mark each. 

 

17. If , show that . 

 

 

OR 

 If , then find  

 

18. The sum of three numbers is 6. If we multiply third number by 3 and add second number to it, we get 
11. By adding first and third number, we get the double of second number. Represent the above 
equations algebraically and find the numbers using matrix method. 

________________________________________________End____________________________________ 
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