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General Instructions: 

i) All questions are compulsory.  

ii) This question paper contains 36 questions. 

iii) Questions 1- 20 in Section A are very short-answer type questions carrying 1 mark each. 

iv) Questions 21 - 26 in Section B are short-answer type questions carrying 2 marks each.  

v) Questions 27 - 32 in Section C are long-answer – I type questions carrying 4 marks each.  

vi) Questions 33 - 36 in Section D is long-answer – II type questions carrying 6 marks. 
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 SECTION-A  

1. The roots of the equation  
𝑥 − 1 1 1

1 𝑥 − 1 1
1 1 𝑥 − 1

 = 0 are (1) 

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

   

2. The value of cot−1 9 + cosec−1  41

4
 𝑖𝑠________ (1) 

 (a)   
𝜋

2
  (b)  

𝜋

4
  (c) 

𝜋

3
   (d)  𝜋  

   

3.  
𝑑𝑥

1 + sin 𝑥

𝜋

0

= ________ . (1) 

 (a)  0  (b)   ½   (c)  2  (d)  3/2  

   

4. If 𝐴 =  
1 2 3

−1 1 2
1 2 4

 , then (A
2
 – 5A) A

 – 1
 = __________ (1) 

 (a)  
4 2 3

−1 4 2
1 2 1

      (b)  
4 2 3

−1 − 4 2
1 2 − 1

    

 (c)  
− 4 −1 1

2 −4 2
3 2 −1

      (d)  
−1 − 2 1

4 −2 −3
1 4 − 2

   

   

5. Let f(x) = x
3
 and g(x) = 3

x
. The values of a such that g(f(a)) = f(g(a)) are (1) 

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

   

6.  𝑥51   tan−1 𝑥 +  cot−1 𝑥 𝑑𝑥 = ___________. (1) 

 (a) 
𝑥52

52
  tan−1 𝑥 +  cot−1 𝑥 +  𝑐   (b) 

𝑥52

52
  tan−1 𝑥 −  cot−1 𝑥 +  𝑐   

 (c) 
𝜋  𝑥52

104
+

𝜋

2
+  𝑐     (d) 

𝑥52

52
+

𝜋

2
+  𝑐   

   

7. If 𝑢 =  𝑒sin −1 𝑥 , 𝑣 =  log 𝑥 then 
𝑑𝑢

𝑑𝑣
= _________ (1) 

 (a) xu   (b) 
𝑢

 1− 𝑥2
  (c) 

𝑢𝑥

 1− 𝑥2
  (d) None of these  
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8.  
𝑑𝑥

 1 +  𝑒𝑥 (1 +  𝑒− 𝑥)
= (1) 

 (a) 
− 1

1+𝑒𝑥   (b) 
𝑒𝑥

1+𝑒𝑥   (c)  
1

1+𝑒𝑥   (d) none of these   

   

9. In the following question, Statement – 1 is followed by Statement – 2. Mark the correct choice as: (1) 

 

Statement – 1 :  
1

4𝑒− 𝑥−9 𝑒𝑥 𝑑𝑥 =
1

6
 log  

2+3𝑒𝑥

2−3𝑒𝑥 +  𝑐 

Statement – 2 :  
1

𝑎2− 𝑥2
𝑑𝑥 =

1

2𝑎
log  

𝑎+𝑥

𝑎−𝑥
 + 𝑐 

 

 

(a) Statement – 1 is true, Statement – 2 is true, Statement – 2 is a correct explanation for 

Statement- 1. 

(b)  Statement – 1 is true, Statement – 2 is true, Statement – 2 is not a correct explanation for 

Statement- 1. 

(c)  Statement – 1 is true, Statement – 2 is false. 

(d)  Statement – 1 is false, Statement – 2 is true. 

 

   

10. In the following question, Statement – 1 is followed by Statement – 2. Mark the correct choice as: (1) 

 

Statement – 1 : The function f(x) = x
3
 – 3x

2
 + 12x is increasing on R. 

Statement – 2 : If a differentiable function g(x) is increasing implies 𝑔 ’ (𝑥)  >  0. 
 

 

(a) Statement – 1 is true, Statement – 2 is true, Statement – 2 is a correct explanation for 

Statement- 1. 

(b)  Statement – 1 is true, Statement – 2 is true, Statement – 2 is not a correct explanation for 

Statement- 1. 

(c)  Statement – 1 is true, Statement – 2 is false. 

(d)  Statement – 1 is false, Statement – 2 is true. 

 

   

11. Let N be the set of natural numbers and relation R on N be defined by  

R = {(x, y): x, y  N, x + 4y = 10}. Determine whether the above relation is reflexive, symmetric. 
(1) 

   

12. If 𝑦 =  9log 3 𝑥 , show that 
𝑑𝑦

𝑑𝑥
= 2𝑥. (1) 

   

13. If tan−1 𝑥 +  tan−1 𝑦 =  
4𝜋

5
  then find cot−1 𝑥 +  cot−1 𝑦. (1) 

   

14. Evaluate: sin−1 sin(−600° ). (1) 

   

15. If 𝑦 =  𝑒𝑥+𝑒𝑥+𝑒𝑥+𝑒𝑥+⋯..∝
,prove that 

𝑑𝑦

𝑑𝑥
=  

𝑦

1−𝑦
. (1) 

   

16. Find the integral value(s) of x if  
𝑥2 𝑥 1
0 2 1
3 1 4

 = 28. (1) 

   

17. If x changes from 4 to 4.01, then find the approximate change in log𝑒 𝑥 . (1) 

   

18. Let f: R  R be defined as 𝑓 𝑥 = 𝑥2 + 1. Find the value of f 
– 1 

{37}. (1) 

   

19. Find the value of x and y, given that  
𝑥 𝑦

3𝑦 𝑥  
1
2
 =   

3
5
 . (1) 

   

20. Differentiate 𝑠𝑖𝑛2𝑥 with respect to ecos x . (1) 
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 SECTION-B  

21. If 𝑓 𝑥 =   𝑥2 +  1; 𝑔 𝑥 =  
𝑥+1

𝑥2+ 1
 𝑎𝑛𝑑  𝑥 = 2𝑥 − 3,then find 𝑓  ′   ′   𝑔 ′ 𝑥   . (2) 

   

22. If 𝐴 =   
3 1
7 5

 , find the value of x and y such that A
2
 + xI2 = yA. (2) 

 OR  

 If 𝐴 =   
1 −1
2 −1

 , 𝐵 =   
𝑎 1
𝑏 −1

 and (A + B)
2
 = A

2
 + B

2
, find a and b.  

   

23. Find the points on the curve 𝑥2 +  𝑦2 − 2𝑥 − 3 = 0 at which the tangents are parallel to x – axis. (2) 

   

24. If 𝑦 =  (𝑥 +  1 + 𝑥2)  𝑛 , then show that  1 + 𝑥2 
𝑑2𝑦

𝑑𝑥2
+  𝑥 

𝑑𝑦

𝑑𝑥
=  𝑛2𝑦. (2) 

 OR  

 Differentiate the function sin−1  
2𝑥+1

1+ 4𝑥 with respect to x.  

   

25. Find the maximum and minimum values of the function f given by f(x) = sin x + cos x. (2) 

 OR  

 
Find the intervals in which the function 𝑓 𝑥 = 2𝑥3 −  15𝑥2 + 36 𝑥 + 1 is strictly increasing or 

decreasing. Also find the points on which the tangents are parallel to x – axis.  
 

   

26. Evaluate:   
𝑠𝑒𝑐 2𝑥

(1+tan 𝑥) (2+tan 𝑥)
 𝑑𝑥

𝜋

4
0

. (2) 

   

 SECTION – C  

   

27. Let 𝐴 =   
1 −2
5 4
3 0

 , 𝐵 =  
3 1
0 2

−3 5
  𝑎𝑛𝑑 𝐶 =  

4 3
−2 2
1 6

 . Verify that (A +B) + C = A + (B + C). (4) 

   

28. Prove that:  tan−1  
 1+𝑥2+  1−𝑥2

 1+𝑥2−  1−𝑥2
 =  

𝜋

4
+

1

2
 cos−1 𝑥2. (4) 

 OR  

 
𝑥2 +  𝑦2 + 𝑧2 =  𝑟2. 

Prove that tan−1 𝑦𝑧

𝑥𝑟
+ tan−1 𝑧𝑥

𝑦𝑟
+ tan−1 𝑥𝑦

𝑧𝑟
=  

𝜋

2
,where x, y, z > 0 such that  

 

   

29. Verify Langange’s mean value theorem for 𝑓 𝑥 =  𝑥2 −  𝑥 𝑖𝑛 1, 4 . (4) 

   

30. By using properties of determinants, prove that : (4) 

  
1 + 𝑠𝑖𝑛2𝑥 𝑐𝑜𝑠2𝑥 4 sin 2𝑥

𝑠𝑖𝑛2𝑥 1 + 𝑐𝑜𝑠2𝑥 4 sin 2𝑥
𝑠𝑖𝑛2𝑥 𝑐𝑜𝑠2𝑥 1 + 4 sin 2𝑥

 = 2 + 4 sin 2𝑥.  

 OR  

 
By using properties of determinants, prove that : 

 

  
𝑎2 +  1 𝑎𝑏 𝑎𝑐

𝑏𝑎 𝑏2 +  1 𝑏𝑐
𝑐𝑎 𝑐𝑏 𝑐2 +  1

 =  𝑎2 + 𝑏2 +  𝑐2 + 1.  

   

31. Prove that sin 𝑥(1 + cos 𝑥) has a maximum value for 𝑥 =  
𝜋

3
. (4) 
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32. Evaluate:  
𝑥  𝑒𝑥

 𝑥+1 2
 𝑑𝑥

1

0
. (4) 

 OR  

 Evaluate:  
1

 2𝑥+3+  2𝑥−3
𝑑𝑥.  

 SECTION-D  

33. Let N be the set of all natural numbers and let R be a relation in N, defined by 
R = {(a, b): a is a multiple of b} . Show that R is reflexive and transitive but not symmetric. 

(6) 

 OR  

 Let 𝐴 =  𝑅 −  
3

5
  𝑎𝑛𝑑 𝐵 =  𝑅 −  

7

5
   let f: A  B: 𝑓 𝑥 =  

7𝑥+4

5𝑥−3
 and g: B  A: 𝑔(𝑦)  =

3𝑦+4

5𝑦−4
. 

Show that (gof) = IA and (fog) = IB.    
 

   

34. Evaluate:   2𝑥2 +  3 𝑑𝑥
3

1
  as limit of sums. (6) 

   

 

35. Find 𝐴−1, 𝑤𝑒𝑟𝑒 𝐴 =   
4 2 3
1 1 1
3 1 −2

 . Hence solve the system of equations:  

4x + 2y + 3z = 2, x + y + z = 1, 3x + y – 2z = 5. 

(6) 

 OR  

 
If 𝐴 =   

1 −2 3
0 −1 4

−2 2 1
 , 𝑓𝑖𝑛𝑑 (𝐴′)− 1.  

   

36. Show that the semi – vertical angle of a cone of maximum volume and given slant height is 

tan−1  2. 
(6) 


