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CHAPTER 5 

CONTINUITY AND DIFFERENTIABILITY 

TRUE- FALSE TYPE QUESTIONS 

 

Sl.No. Write True or False 

1. If f  is differentiable then,  
𝑑

𝑑𝑥
(𝑓√𝑥) =

𝑓ˈ(𝑥)

2√𝑥
 

2. 𝑑

𝑑𝑥
10𝑥 = 𝑥 10𝑥−1 

3. If 𝑓(𝑥)𝑎𝑛𝑑 𝑔(𝑥) are differentiable for all x then 
𝑑

𝑑𝑥
(𝑓(𝑔(𝑥)) =

𝑑

𝑑𝑥
𝑓 ˈ(𝑔(𝑥))𝑔ˈ(𝑥) 

4. 𝑑

𝑑𝑥
(

𝑙𝑜𝑔𝑥2

log 𝑥
) = 0 

5. If 𝑓(𝑥) = (1 + 𝑥)(1 + 𝑥2)(1 + 𝑥3)(1 + 𝑥4) , then𝑓ˈ(0) = 4 

6. 𝑓(𝑥) = |𝑥| is differentiable for all x . 

7. If 𝑤 = 𝑓(𝑥), 𝑥 = 𝑔(𝑦), 𝑦 = ℎ(𝑧) then 
𝑑𝑤

𝑑𝑧
=

𝑑𝑤

𝑑𝑥
.

𝑑𝑥

𝑑𝑦
.

𝑑𝑦

𝑑𝑧
 

8. If 𝑦 = 𝑎𝑥 . 𝑏2𝑥−1 , then 
𝑑2𝑦

𝑑𝑥2 = 𝑦 log 𝑎𝑏2 

9. 𝑥 = 𝑎 𝑐𝑜𝑠 4𝜃, 𝑦 = 𝑎 𝑠𝑖𝑛4𝜃, then 
𝑑𝑦

𝑑𝑥
  at 𝜃 =

3𝜋

1
 𝑖𝑠 (−1) 

10. Let 𝑦 = 𝑡10 + 1 𝑎𝑛𝑑 𝑥 = 𝑡8 + 1 , then 
𝑑2𝑦

𝑑𝑥2
 is equal to 20𝑡8 

11. Let f(x) be a polynomial. Then , the second order derivative of f(𝑒𝑥) is 𝑓 ′′(𝑒𝑥) 

12. If x =2at , y= a𝑡2 where a is a constant  then 
𝑑2𝑦

𝑑𝑥2 at x = 
1

2
 is 

1

2𝑎
 

13. If y=𝑒𝑡𝑎𝑛𝑥 then (1- 𝑥2)𝑦2 is equal to x𝑦1 + 2 

14. If y= a𝑥𝑛+1 +b𝑥−𝑛 and 𝑥2 𝑑2𝑦

𝑑𝑥2 = ky then value of k is n(n+1) 

15. If y =1-x+
𝑥2

2!
−

𝑥3

3!
+

𝑥4

4!
... then 

𝑑2𝑦

𝑑𝑥2 in terms of y is y 

16. If y= x + 𝑒𝑥 𝑡ℎ𝑒𝑛 
𝑑2𝑥

𝑑𝑦2 is equal to - -
(

𝑒𝑥

1+𝑒𝑥)3 

17. If 𝑥𝑚𝑦𝑛 =(𝑥 + 𝑦)𝑚+𝑛 then 
𝑑𝑦

𝑑𝑥
 =

𝑥

𝑦
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18. If y=𝑎𝑥 + 𝑒𝑥 + 𝑥𝑥 +  𝑥𝑎  𝑡ℎ𝑒𝑛 
𝑑𝑦

𝑑𝑥
 𝑎𝑡 𝑥 = 𝑎 is 1 + log a 

19. If y= 𝑥𝑥𝑥
 then 

𝑑𝑦

𝑑𝑥
 = 𝑥𝑥𝑥

𝑥𝑥{(1+logx)logx +
1

𝑥
} 

20. If y=
𝑎𝑥2

(𝑥−𝑎)(𝑥−𝑏)(𝑥−𝑐)
+

𝑏𝑥

(𝑥−𝑏)(𝑥−𝑐)
+  

𝑐

(𝑥−𝑐)
 +1 then  

𝑑𝑦

𝑑𝑥
 is 

𝑦

𝑥
{

𝑎

𝑎−𝑥
  + 

𝑏

𝑏−𝑥
 +

𝑐

𝑐−𝑥
} 

21. Derivative of 𝑙𝑜𝑔𝑎x is equal to 1/x . 

22. Derivative of ax is ax𝑙𝑜𝑔𝑒a . 

23. Differentiation of log sin x2 is 2x cot x2  . 

24. Differentiation of etan 3x  is tan 3x etan 3x  . 

25. When x = at2 and y = 2 at then 
𝑑𝑦

𝑑𝑥
 is 

1

𝑡
 . 

26. If x =3 sin t – sin 3t, y = 3 cos t – cos 3t then 
𝑑𝑦

𝑑𝑥
 at  𝑡 =  

𝜋

3
  is 

−1

√3
 . 

27. If y = tan x + sec x ,  then d2y/dx2 is sin x/(1- sin x )2 . 

28. If xm yn = (x+y)m+n  then d2y/dx2 is 0 . 

29. Differentiation of esinx  is esinx  cos x . 

30. Differentiation of e3x is  e3x . 

31. Derivative of 𝑒−𝑥 with respect to 𝑥 is 𝑒−𝑥 

32. The value of  
𝑑𝑦

𝑑𝑥
 ,when 𝑦 = 𝑎𝑥 is 𝑎𝑥𝑙𝑜𝑔𝑎 

33. Derivative of log 𝑙𝑜𝑔𝑥 is  
𝑥

𝑙𝑜𝑔𝑥
 

34. Derivative of 𝑦2 with respect to x is 2𝑦
𝑑𝑦

𝑑𝑥
 

35. When the relation between two variables is expressed via third variable is then the 
third variable is called a parameter 

36. The value of 
𝑑𝑦

𝑑𝑥
when 𝑦 = 𝑎(𝜃 + 𝑐𝑜𝑠𝜃), 𝑥 = 𝑎(1 − 𝑐𝑜𝑠𝜃) is  𝑡𝑎𝑛

𝜃

2
 

37. The acceleration of a particle is expressed as 
𝑑2𝑠

𝑑𝑡2 when s is the distance and t is the time. 

38. Let 𝑓(𝑥) = 𝑙𝑜𝑔𝑐𝑜𝑠𝑥, 𝑡ℎ𝑒𝑛  𝑓// (
𝜋

4
) is 1 

39. If 𝑦 = 𝐴𝑠𝑖𝑛𝑥 + 𝐵𝑐𝑜𝑠𝑥, 𝑡ℎ𝑒𝑛 
𝑑2𝑦

𝑑𝑥2
− 𝑦 = 0 

40.  Let 𝑦 = 𝑏𝑡𝑎𝑛𝜃, 𝑥 = 𝑎𝑠𝑒𝑐𝜃 then 
𝑑𝑦

𝑑𝑥
 at 𝑥 =

𝜋

2
 𝑖𝑠 

𝑏

𝑎
 

41. If f(x) = 2x and g(x) = 
𝑥2

2
+ 1 then f(x) + g(x) is a discontinuous function. 
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42. The function f(x) = 𝑒|𝑥| is continuous and differentiable everywhere. 

43. 
The function f(x) = {

𝑥2−𝑥−6

𝑥+2
 , 𝑖𝑓 𝑥 ≠ −2

−5,   𝑖𝑓 𝑥 =  −2
    is continuous at x = -2. 

44. 
The point of discontinuity of the function f(x) = {

2𝑥 + 3, 𝑖𝑓 𝑥 ≤ 2
2𝑥 − 3, 𝑖𝑓 𝑥 > 2

  is x = 2. 

45. The function f(x) = cot x is discontinuous on the set {𝑥 = 𝑛𝜋 ∶ 𝑛 ∈ 𝑍}. 

46. 
The value of k for which  f(x) = {

3𝑥+4 𝑡𝑎𝑛𝑥

𝑥
 , 𝑤ℎ𝑒𝑛 𝑥 ≠ 0

𝑘,      𝑤ℎ𝑒𝑛 𝑥 = 0
  is 7. 

47. All the points of discontinuity of the function f defined by f(x) =     

{

3, 𝑖𝑓 0 ≤ 𝑥 ≤ 1
4 ,    𝑖𝑓 1 < 𝑥 < 3
5 ,    𝑖𝑓  3 ≤ 𝑥 ≤ 10

   are 3 and 10. 

48. The relationship between a and b , so that the function f defined by  

                    f(x) = {
𝑎𝑥 + 1 ,     𝑖𝑓 𝑥 ≤ 3
𝑏𝑥 + 3 ,      𝑖𝑓 𝑥 > 3

   is continuous at x = 3 is a = b + 
2

3
 . 

49. If y = ( 2 + 3 sin x ) ( 3 – 2 cos x ), then the value of 
𝑑𝑦

𝑑𝑥
 is 4 sin x + 9 cos x – 6 cos 2x. 

50. The differential coefficient of sin ( cos ( 𝑥2 ) ) wrt x is – 2x sin ( 𝑥2) cos ( cos 𝑥2 ). 

 

51. 𝐼𝑓 𝑥 > 0, 𝑡ℎ𝑒𝑛 (log 𝑥)5 = 5 log 𝑥 

52. 𝑑

𝑑𝑥
(10𝑥) = 𝑥(10𝑥−1) 

53. 𝑙𝑜𝑔𝑒𝑥2
= 𝑥2, 𝑓𝑜𝑟 𝑎𝑙𝑙 𝑥 

54. 
𝐼𝑓 𝑦 = 𝐴 sin 𝑥 + 𝐵 cos 𝑥 , 𝑡ℎ𝑒𝑛 

𝑑2𝑦

𝑑𝑥2
+ 𝑦 = 0 

55. 
𝐼𝑓 𝑦 = log 𝑥 , 𝑡ℎ𝑒𝑛 

𝑑2𝑦

𝑑𝑥2
+

1

𝑥2
= 0 

56. 
𝐼𝑓 𝑥 = 𝑡 + cos 𝑡 , 𝑦 = sin 𝑡 , 𝑡ℎ𝑒𝑛  

𝑑2𝑦

𝑑𝑥2
=

1

(1 − sin 𝑡)2
 

57. 
𝐼𝑓 𝑦 = tan−1 𝑥 , 𝑡ℎ𝑒𝑛 

𝑑2𝑦

𝑑𝑥2
= −2𝑐𝑜𝑠3𝑦. sin 𝑦 

58 
𝐼𝑓 𝑥𝑎𝑥𝑏 = (𝑥 + 𝑦)(𝑎+𝑏), 𝑡ℎ𝑒𝑛 

𝑑𝑦

𝑑𝑥
= −

𝑦

𝑥
 

59 
𝐼𝑓 𝑓(𝑥) = 𝑥 + cot 𝑥 , 𝑡ℎ𝑒𝑛 𝑡ℎ𝑒 𝑣𝑎𝑙𝑢𝑒 𝑜𝑓 

𝑑2𝑦

𝑑𝑥2
= 4 𝑎𝑡 𝑥 =

𝜋

4
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60 
𝐼𝑓 𝑒𝑦(𝑥 + 5) = 1, 𝑡ℎ𝑒𝑛 

𝑑2𝑦

𝑑𝑥2
= (

𝑑𝑦

𝑑𝑥
)2 

61 If 𝑦 = 𝑥𝑥𝑥…∞

,then  
𝑑𝑦 

𝑑𝑥
  is equal to  

𝑦

𝑥(1+𝑦 log 𝑥)
 

62 If 𝑦 = 𝑥𝑥,then its derivative w.r.t, xlog 𝑥 is 𝑥𝑥. 

63 If 𝑎𝑥=N thenlog𝑎 𝑁= x 

64 The logarithm of any real number is defined. 

65 The condition base a>0, a≠ 1 𝑎𝑛𝑑 𝑁 > 0 is necessary in the definition of logarithm. 

66 log𝑎(𝑚 + 𝑛) = log𝑎 𝑚 + log𝑎 𝑛  

67 Logarithms to the base 10 are called Natural logarithms. 

68 𝑥𝑦may be written as 𝑒𝑦 log 𝑥. 

69 The second derivative of log𝑒 𝑥 is 
1

𝑥
 . 

70 The derivative of log𝑎 𝑥 is 
1

𝑥
 . 

71 Every continuous function is differentiable 

72 Every differentiable function is  continuous 

73 Every polynomial function is differentiable  

74 The logarithmic function is differentiable at each point in its domain 

75 The composition of two differentiable function is a differentiable function 

76 Trigonometric and inverse trigonometric functions are  differentiable 

77 The function |𝑥 − 1| is differentiable everywhere 

78 The derivative of  log(logx) is  1/x 

79 The derivative of 𝑒−𝑥 is 𝑒−𝑥 

80 The double derivative of 5𝑥2 is 10 

81 The function | |( ) xf x e=  is differentiable every where 

82 
If cos , sinx a y a = = , then 

2

2

d y

dx
 is independent of   
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83 
The derivative of 2log x  is 

1

log 2x
 

84 If
2log( ) xf x e= , then 1

1
( ) 4

x
f x

=
=  

85 cos(log )
sin(log )

d x
x

dx x
=  

86 
If x xy Ae Be = + , then 

2

2
( ) 0

d y dy
y

dx dx
  − + + =  

87 
If loglog( )xy e= , then 

log

1
x

dy

dx xe
=  

88 
If ( sin ), (1 cos )x a y a  = − = + , then cot

2

dy

dx

 
= −  

 
 

89 
If 

xxy e= , then (1 log )x

e

dy
yx x

dx
= +  

90 
If 

............x tox ex ey e
+ ++= , then 

1

dy y

dx y
=

−
 

 

 

ANSWER KEY 

Question number answers 

Q.No.1 True 

Q.No.2 False 

Q.No.3 True 

Q.No.4 True 

Q.No.5 False 

Q.No.6 False 

Q.No.7 True 

Q.No.8 False 

Q.No.9 True 

Q.No.10 False 

11 False 

12 True 

13 True 

14 True 

15 True 

16 True 
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17 False 

18 False 

19 True 

20 True 

21 False 

22 True 

23 True 

24 False 

25 True 

26 True 

27 False 

28 True 

29 True 

30 False 

31 False 

32 True 

33 False 

34 True 

35 True 

36 False 

37 True 

38 False 

39 False 

40 True 

41 FALSE 

42 FALSE 

43 TRUE 

44 TRUE 

45 TRUE 

46 TRUE 

47 FALSE 

48 TRUE 

49 TRUE 

50 TRUE 

51 False 

52 False 

53 True 

54 True 

55 True 

56 True 

57 True 

58 False 

59 True 

60 True 

61 (b) 

62 (a) 
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63 (a) 

64 (b) 

65 (a) 

66 (b) 

67 (b) 

68 (a) 

69 (b) 

70 (b) 

71 F 

72 T 

73 T 

74 T 

75 T 

76 F 

77 F 

78 F 

79 F 

80 T 

81 False 

82 False 

83 True 

84 False 

85 True 

86 True 

87 False 

88 True 

89 True 

90 True 
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