
 

MOST EXPECTED QUESTIONS- CALCULUS  ( DREAMERS EDU HUB – NDA ) 

1. If  𝑓(𝑥) is a function satisfying 𝑓(𝑥 + 𝑦) =
𝑓(𝑥)𝑓(𝑦), ∀𝑥, 𝑦 ∈ 𝑁 such that 𝑓(1) = 3 and 
∑  𝑛
𝑥=1 𝑓(𝑥) = 120. Then, the value of 𝑛 is 

(a) 4 
(b) 5 
(c) 6 
(d) None of these 

2. Find the domain and range of the relation 𝑅 
defined by 

𝑅 = {(𝑥, 𝑥 + 5): 𝑥 ∈ {0,1,2,3,4,5}} 

(a) {0,1,2,3,4,5}, {5,6,7,8,9,10} 
(b) {1,2,3,4,5}, {5,6,7,8,9,10} 
(c) {0,1,2,3,4,5}, {6,7,8,9,10} 
(d) None of the above 

3. Let 𝑓 and 𝑔 be two real functions defined by 

𝑓(𝑥) =
1

𝑥+4
, 𝑥 ≠ −4 and 𝑔(𝑥) = (𝑥 + 4)3, then 𝑓/𝑔 is 

equal to 
(a) (𝑥 + 4)2 

(b) 
1

(𝑥+4)4
 

(c) 
1

(𝑥+4)3
 

(d) 
1

(𝑥+4)2
 

4. Find the range of 𝑓(𝑥) = 1 + 3cos 2𝑥. 
(a) [2,3] 
(b) [2,4] 
(c) [−2,4] 
(d) None of the above 

5. Find the domain of the function 𝑓(𝑥) =
1

√𝑥+|𝑥|
. 

(a) 𝑅 
(b) 𝑅+ 
(c) 𝑅− 
(d) 𝑅 + 𝑅 

6. The relation 𝑓 is defined by 𝑓(𝑥) =

{
𝑥2, 0 ≤ 𝑥 ≤ 3
3𝑥, 3 ≤ 𝑥 ≤ 10

 and the relation 𝑔 is defined by 

𝑔(𝑥) = {
𝑥2, 0 ≤ 𝑥 ≤ 2
3𝑥, 2 ≤ 𝑥 ≤ 10

. Which of the following 

relation is a function? 
(a) 𝑓 
(b) 𝑔 
(c) 𝑓, 𝑔 
(d) None of the above 

7. Let 𝑓 (𝑥 +
1

𝑥
) = 𝑥2 +

1

𝑥2
, 𝑥 ∈ 𝑅 − {0}, then 𝑓(𝑥) is 

equal to 

(a) 𝑥2 
(b) 𝑥2 − 1 
(c) 𝑥2 − 2, when |𝑥| ≥ 2 
(d) None of these 

8. If 𝑓: 𝑅 → 𝑅 satisfies 𝑓(𝑥 + 𝑦) = 𝑓(𝑥) + 𝑓(𝑦), 
∀𝑥, 𝑦 ∈ 𝑅 and 𝑓(1) = 7, then ∑  𝑛

𝑟=1 𝑓(𝑟) is 

(a) 
7𝑛

2
 

(b) 
7(𝑛+1)

2
 

(c) 7𝑛(𝑛 + 1) 

(d) 
7𝑛(𝑛+1)

2
 

9. Let 𝑅 be the set of real numbers and the 
functions 𝑓: 𝑅 → 𝑅  and  𝑔: 𝑅 → 𝑅  be defined by 
𝑓(𝑥) = 𝑥2 + 2𝑥 − 3 and 𝑔(𝑥) = 𝑥 + 1. Then, the 
value of 𝑥 for which 𝑔(𝑓(𝑥)) = 𝑓(𝑔(𝑥)) is 
(a) -1 
(b) 0 
(c) 1 
(d) 2 

10. The domain of the function 𝑓(𝑥) = √
(𝑥+1)(𝑥−3)

𝑥−2
 is 

(a) [−1,2) ∪ [3,∞) 
(b) (−1,2) ∪ [3,∞) 
(c) [−1,2] ∪ [3,∞) 
(d) None of these 

11. The inverse of the function 𝑦 = [1 − (𝑥 − 3)4]1/7 
is 

(a) 3 + (1 − 𝑥7)1/4 

(b) 3 − (1 − 𝑥7)1/4 

(c) 3 − (1 + 𝑥7)1/4 
(d) None of these 

12. Let ∑𝑘=1
10  𝑓(𝑎 + 𝑘) = 16(210 − 1), where the 

function 𝑓 satisfies 𝑓(𝑥 + 𝑦) = 𝑓(𝑥)𝑓(𝑦) for all 
natural numbers 𝑥, 𝑦 and 𝑓(1) = 2. Then, the 
natural number ' 𝑎 ' is 
(a) 2 
(b) 4 
(c) 3 
(d) 16 

13. If the function 

𝑓(𝑥) =

{
 
 

 
 
𝑥2

𝑎
, 0 ≤ 𝑥 < 1

𝑎, 1 ≤ 𝑥 < √2
2𝑏2−4𝑏

𝑥2
, √2 ≤ 𝑥 < ∞

 is continuous for 

0 ≤ 𝑥 < ∞, then the most suitable values of 𝑎 and 𝑏 
are 
(a) 𝑎 = 1, 𝑏 = −1 
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(b) 𝑎 = −1, 𝑏 = 1 + √2 
(c) 𝑎 = −1, 𝑏 = 1 
(d) None of these 

14. Let 𝑓(𝑥) = 𝑎 + 𝑏|𝑥| + 𝑐|𝑥|4, where 𝑎, 𝑏 and 𝑐 are 
real constants. Then, 𝑓(𝑥) is differentiable at 𝑥 = 0, 
if 
(a) 𝑎 = 0 
(b) 𝑏 = 0 
(c) 𝑐 = 0 
(d) None of these 

15. If 𝑥 = 𝑎(𝜃 + sin 𝜃) and 𝑦 = 𝑎(1 − cos 𝜃), then 
𝑑𝑦/𝑑𝑥 is equal to 

(a) tan 
𝜃

2
 

(b) cot 
𝜃

2
 

(c) tan 𝜃 
(d) cot 𝜃 

16. If 𝑦 = 𝑓 (
2𝑥−1

𝑥2+1
) and 𝑓′(𝑥) = sin 𝑥2, then 

𝑑𝑦

𝑑𝑥
 is 

equal to 

(a) sin (
2𝑥−1

𝑥2+1
)
2
[
2+2𝑥+𝑥2

(𝑥2+1)2
] 

(b) sin (
2𝑥−1

𝑥2+1
)
2
[
2+2𝑥−2𝑥2

(𝑥2+1)2
] 

(c) sin (
2𝑥−1

𝑥2+1
)
2
[
2+2𝑥−𝑥2

(𝑥2+1)2
] 

(d) None of the above 

17. If 𝑥 = 𝑎(𝜃 + sin 𝜃) and 𝑦 = 𝑎(1 − cos 𝜃), then 
𝑑𝑦/𝑑𝑥 is equal to 

(a) tan 
𝜃

2
 

(b) cot 
𝜃

2
 

(c) tan 𝜃 
(d) cot 𝜃 

18. If 𝑥 = √𝑎sin
−1 𝑡 and 𝑦 = √𝑎cos

−1 𝑡, then the 

value of 
𝑑𝑦

𝑑𝑥
 is 

(a) 
𝑦

𝑥
 

(b) 
𝑥

𝑦
 

(c) −
𝑦

𝑥
 

(d) −
𝑥

𝑦
 

19. If 𝑦 = 𝑥 − 𝑥2, then the derivative of 𝑦2 w.r.t. 𝑥2 
is 
(a) 2𝑥2 + 3𝑥 − 1 
(b) 2𝑥2 − 3𝑥 + 1 
(c) 2𝑥2 + 3𝑥 + 1 
(d) None of these 

20. If 𝑦 = 𝑥 + 𝑒𝑥, then 
𝑑2𝑥

𝑑𝑦2
 is equal to 

(a) 
1

(1+𝑒𝑥)2
 

(b) −
𝑒𝑥

(1+𝑒𝑥)2
 

(c) −
𝑒𝑥

(1+𝑒𝑥)3
 

(d) 𝑒𝑥 

21. If 8𝑓(𝑥) + 6𝑓 (
1

𝑥
) = 𝑥 + 5  and  𝑦 = 𝑥2𝑓(𝑥) then 

𝑑𝑦

𝑑𝑥
 at 𝑥 = −1, is equal to 

(a) 0 

(b) 
1

14
 

(c) −
1

14
 

(d) None of the above 

22. Let 𝑓 be a function defined for all 𝑥 ∈ 𝑅. If 𝑓 is 

differentiable and 𝑓(𝑥3) = 𝑥5, ∀𝑥 ∈ 𝑅, 𝑥 ≠ 0, then 
the value of 𝑓′(27) is 
(a) 15 
(b) 45 
(c) 0 
(d) None of the above 

23. If 
𝑑

𝑑𝑥
(
1+𝑥4+𝑥8

1+𝑥2+𝑥4
) = 𝑎𝑥3 + 𝑏𝑥, then 

(a) 𝑎 = 4, 𝑏 = 2 
(b) 𝑎 = 4, 𝑏 = −2 
(c) 𝑎 = −2, 𝑏 = 4 
(d) None of the above 

24. Let 𝑓(𝑥) = (𝑥3 + 2)30. If 𝑓𝑛(𝑥) is a polynomial 
of degree 20, where 𝑓𝑛(𝑥) denotes the 𝑛th 
derivative of 𝑓(𝑥) w.r.t. 𝑥, then the value of 𝑛 is 
(a) 60 
(b) 40 
(c) 70 
(d) None of these 

25. If sin 𝑦 = 𝑥sin (𝑎 + 𝑦), then 
𝑑𝑦

𝑑𝑥
 is equal to 

(a) 
sin 𝑎

sin2 (𝑎+𝑦)
 

(b) 
sin2 (𝑎+𝑦)

sin 𝑎
 

(c) sin 𝑎sin2 (𝑎 + 𝑦) 

(d) 
sin2 (𝑎−𝑦)

sin 𝑎
 

26. If 𝑦 = 𝑓(𝑥2 + 2) and 𝑓′(3) = 5, then 
𝑑𝑦

𝑑𝑥
 at 𝑥 = 1 

is 
(a) 5 
(b) 25 
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(c) 15 
(d) 10 

27. The minimum value of 
𝑥

log 𝑥
 is 

(a) 𝑒 
(b) 1/𝑒 
(c) 1 
(d) None of these 

28. If 𝑓(𝑥) = |𝑥| + |𝑥 − 1| + |𝑥 − 2|, then 
(a) 𝑓(𝑥) has minima at 𝑥 = 1 
(b) 𝑓(𝑥) has maxima at 𝑥 = 1 
(c) 𝑓(𝑥) has neither maxima nor minima at 𝑥 = 1 
(d) None of the above 

29. The greatest value of 𝑓(𝑥) = (𝑥 + 1)1/3 − (𝑥 −
1)1/3 on [0,1] is 
(a) 1 
(b) 2 
(c) 3 

(d) 
1

3
 

30. The minimum value of 2log10 𝑥 − log𝑥 0.01, 𝑥 >
1, is 
(a) 1 
(b) -1 
(c) 2 
(d) None of the above 

31. If 𝑦 = 𝑎log𝑒 𝑥 + 𝑏𝑥
2 + 𝑥 has its extreme values 

(i.e. maximum or minimum value) at 𝑥 = 1 and 𝑥 =
2, then the values of 𝑎 and 𝑏 are 

(a) 𝑎 = −
1

6
, 𝑏 =

4

3
 

(b) 𝑎 = −
4

3
, 𝑏 =

1

6
 

(c) 𝑎 =
4

3
, 𝑏 = −

1

6
 

(d) None of these 

32. If 𝑦 = 𝑥2 + 𝑎𝑥 + 𝑏 has a minimum at 𝑥 = 3 and 
the minimum value is 5 , then the values of 𝑎 and 𝑏 
are 
(a) 𝑎 = 6, 𝑏 = −14 
(b) 𝑎 = −6, 𝑏 = 14 
(c) 𝑎 = 14, 𝑏 = −14 
(d) 𝑎 = −14, 𝑏 = 6 

33. The greatest value of the function 𝑓(𝑥) = 𝑥𝑒−𝑥 
in [0,∞) is 
(a) 0 

(b) 
1

𝑒
 

(c) −𝑒 
(d) None of these 

34. The least value of the function 𝑓(𝑥) = cos−1 𝑥2 

in the interval [−
1

√2
,
1

√2
] is 

(a) 
𝜋

3
 

(b) 
𝜋

2
 

(c) −
𝜋

3
 

(d) None of these 

35. ∫  
2𝑥+3𝑥

5𝑥
𝑑𝑥 is equal to 

(a) 
2𝑥

log 2
+

3𝑥

log 3
−

5𝑥

log 5
+ 𝐶 

(b) 
2/5

𝑥log𝑒 (2/5)
+

3/5

𝑥log𝑒 (3/5)
+ 𝐶 

(c) 
(
2

5
)
𝑥

log𝑒 (
2

5
)
+

(
3

5
)
𝑥

log𝑒 (
3

5
)
+ 𝐶 

(d) None of the above 

36. If ∫  
21/𝑥

𝑥2
𝑑𝑥 = 𝑎21/𝑥 + 𝐶, then 𝑎 is equal to 

(a) −log2 𝑒 
(b) −log𝑒 2 
(c) -1 

(d) 
1

2
 

37. ∫
𝑑𝑥

√1+4𝑥2
 is equal to 

(a) 
1

2
log |𝑥 + √2𝑥2 + 1| + 𝐶 

(b) 
1

2
log |2𝑥 + √4𝑥2 + 1| + 𝐶 

(c) log |2𝑥 + √4𝑥2 + 1| + 𝐶 

(d) None of the above 

38. ∫  
1

1+cos2 𝑥
𝑑𝑥 is equal to 

(a) 
1

√2
tan−1 (tan 𝑥) + 𝐶 

(b) 
1

√2
tan−1 (

1

2
tan 𝑥) + 𝐶 

(c) 
1

√2
tan−1 (

1

√2
tan 𝑥) + 𝐶 

(d) None of the above 

39. ∫  
𝑑𝑥

5+4cos 𝑥
 is equal to 

(a) 
2

3
tan−1 (

1

3
tan 𝑥) + 𝐶 

(b) 
1

3
tan−1 (

1

3
tan 𝑥) + 𝐶 

(c) 
2

3
tan−1 (

1

3
tan 

𝑥

2
) + 𝐶 

(d) 
1

3
tan−1 (

1

3
tan 

𝑥

2
) + 𝐶 

40. ∫
3sin 𝑥+2cos 𝑥

3cos 𝑥+2sin 𝑥
𝑑𝑥 is equal to 

(a) 
12

13
𝑥 −

5

13
log (3cos 𝑥 + 2sin 𝑥) + 𝐶 

(b) 
12

13
𝑥 +

5

13
log (3cos 𝑥 + 2sin 𝑥) + 𝐶 
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(c) 
13

12
𝑥 ×

5

13
log (3cos 𝑥 + 2sin 𝑥) + 𝐶 

(d) None of the above 

41. ∫  
𝜋/2

0

sin 𝑥

1+cos2 𝑥
𝑑𝑥 is equal to 

(a) 
𝜋

2
 

(b) 
𝜋

4
 

(c) 
3𝜋

2
 

(d) 𝜋 

42. ∫2
8
 |𝑥 − 5|𝑑𝑥 is equal to 

(a) 9 
(b) 3 
(c) 6 
(d) 15 

43. ∫  
2

0
[𝑥2]𝑑𝑥 is equal to 

(a) 2 − √2 

(b) 2 + √2 

(c) √2 − 1 

(d) −√2 − √3 + 5 

44. ∫  
3

0
[√𝑥]𝑑𝑥 is equal to 

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

45. ∫  
𝜋

0
𝑥𝑓(sin 𝑥)𝑑𝑥 is equal to 

(a) 
𝜋

2
∫  
𝜋

0
𝑓(sin 𝑥)𝑑𝑥 

(b) 
𝜋

4
∫  
𝜋

0
𝑓(sin 𝑥)𝑑𝑥 

(c) 
𝜋

2
∫  
𝜋/2

0
𝑓(sin 𝑥)𝑑𝑥 

(d) 
𝜋

2
∫  
𝜋/2

0
𝑓(cos 𝑥)𝑑𝑥 

46. The value of the integral ∫0
𝜋
 

1

𝑒cos 𝑥+1
𝑑𝑥 is 

(a) 𝜋 
(b) 0 
(c) 2𝜋 

(d) 
𝜋

2
 

47. The value of ∫  
𝜋/2

−𝜋/2
(𝑥3 + 𝑥cos 𝑥 + tan5 𝑥 + 1)𝑑𝑥 

is 
(a) 0 
(b) 2 
(c) 𝜋 
(d) 1 

48. ∫−𝜋
𝜋
 

𝑒sin 𝑥

𝑒sin 𝑥+𝑒−sin 𝑥
𝑑𝑥 equals 

(a) 
𝜋

2
 

(b) 2𝜋 
(c) 𝜋 

(d) 
𝜋

4
 

49. The value of ∫0
400𝜋

 √1 − cos 2𝑥𝑑𝑥 is 

(a) 200√2 

(b) 400√2 

(c) 800√2 
(d) None of these 

50. ∫0
2
 |𝑥2 + 2𝑥 − 3|𝑑𝑥 is equal to 

(a) 4 
(b) 6 
(c) 3 
(d) 2 

 

  


