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APPLICATION OF DERIVATIVES

Multiple Choice Questions Level I Select The Correct Answer

1. The value of 'c' in Rolle's theorem for the function

 in the interval  is :

A. 1

B. 

C. 

f(x) = x3 − 3x [0, √3]

−1

3

2

https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb
https://dl.doubtnut.com/l/_bAyVhx27pJQI


D. 

Answer: A

Watch Video Solution

1

3

2. The abscissa of the point on the curve , the

normal at which passes through origin is :

A. 1

B. 

C. 2

D. 

Answer: A

Watch Video Solution

3y = 6x − 5x3

1

3

1

2

https://dl.doubtnut.com/l/_bAyVhx27pJQI
https://dl.doubtnut.com/l/_G4rg7q8b8ecY


3. The two curves  and 

A. touch each other

B. cut at right angle

C. cut at an angle 

D. cut at an angle 

Answer: B

Watch Video Solution

x3 − 3xy2 + 2 = 0 3x2y − y3 − 2 = 0

π

3

π

4

4. The tangent to the curve given by : 

 at   

makes with x-axis an angle :

A. 0

x = et cos t, y = et sin t t =
π

4

https://dl.doubtnut.com/l/_00fE6PegTyg9
https://dl.doubtnut.com/l/_sfC594sf8on0


B. 

C. 

D. 

Answer: D

Watch Video Solution

π

4

π

3

π

2

5. The equation of the normal to the curve  at (0, 0) is :

A. 

B. 

C. 

D. 

Answer: C

y = sinx

x = 0

y = 0

x + y = 0

x − y = 0

https://dl.doubtnut.com/l/_sfC594sf8on0
https://dl.doubtnut.com/l/_NvNNUDoCEoWU


Watch Video Solution

6. The point on the curve , where the tangent makes an

angle of  with x-axis is :

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

y2 = x

π

4

( , )
1

2

1

4

( , )
1

4

1

2

(4, 2)

(1, 1)

7. The maximum value of  is :sinx + cos x

https://dl.doubtnut.com/l/_NvNNUDoCEoWU
https://dl.doubtnut.com/l/_KIEQtaHKHL1S
https://dl.doubtnut.com/l/_cOcEFyuqqyYJ


A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

1

4

1

2

√2

2√2

8. At  is :

A. maximum

B. minimum

C. zero

D. neither maximum nor minimum.

x = , f(x) = 2 sin 3x + 3 cos 3x
5π

6

https://dl.doubtnut.com/l/_cOcEFyuqqyYJ
https://dl.doubtnut.com/l/_UwYtSGY6YUnj


Answer: D

Watch Video Solution

9.  has a stationary point at :

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

f(x) = xx

x = e

x =
1

e

x = 1

x = √e

https://dl.doubtnut.com/l/_UwYtSGY6YUnj
https://dl.doubtnut.com/l/_VgjgrGj1iYNi


10. The largest interval for which : 

 is :

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

x12 − x9 + x4 − x + 1 > 0

−4 < x ≤ 0

0 < x < 1

−100 < x < 100

−∞ < x < ∞

11. Let f and g be increasing and decreasing functions

respectively from  to , Let . If 

, then  is :

[0, ∞) [0, ∞) h(x) = f(g(x))

h(0) = 0 h(x) − h(1)

https://dl.doubtnut.com/l/_iRnZx8uRir9k
https://dl.doubtnut.com/l/_uwQExA0Alv5X


A. less than - h(1)

B. always +ve

C. always -ve

D. strictly increasing.

Answer: A

View Text Solution

12. If the line  is a normal to the curve ,

then :

A. 

B. 

C. 

D. None of these.

ax + by + c = 0 xy = 1

a > 0, b > 0

a > 0, b < 0 or a < 0, b > 0

a < 0, b < 0

https://dl.doubtnut.com/l/_uwQExA0Alv5X
https://dl.doubtnut.com/l/_YUIblM5L17O9


Answer: B

Watch Video Solution

13. The curve  has at (0, 0) :

A. a vertical tangent

B. a horizontal tangent

C. an oblique tangent

D. no tangent.

Answer: A

Watch Video Solution

y = x1 / 5

https://dl.doubtnut.com/l/_YUIblM5L17O9
https://dl.doubtnut.com/l/_Orf9dMZA1R4U


14. If  has its extreme values at x = -1 and x

= 2, then :

A. 

B. 

C. 

D. None of these.

Answer: C

Watch Video Solution

y = a logx + bx2 + x

a = 2, b = − 1

a = − 2, b =
1

2

a = 2, b =
−1

2

15. Let  be a

polynomial in a real variable x with

. The function P(x) has :

P (x) = a0 + a1x
2 + a2x

4 + a3x
6 + …… + anx

2n

0 < a0 < a1 < a2 < ……… < an

https://dl.doubtnut.com/l/_kIM853rSy44o
https://dl.doubtnut.com/l/_zr8iLTESkQZ2


A. neither max. nor min.

B. only on max.

C. only one max. and one mini.

D. only one minima.

Answer: D

Watch Video Solution

16. The maximum value of  is :

A. 1

B. 

C. e

D. 

logx

x

2/e

1

e

https://dl.doubtnut.com/l/_zr8iLTESkQZ2
https://dl.doubtnut.com/l/_4dERbRcCvKl2


Answer: D

Watch Video Solution

17. If the slope of the normal to the curve  at a

point in the �rst quadrant is , then the point is :

A. 

B. 

C. 

D. .

Answer: B

Watch Video Solution

x3 = 8a2y, a > 0

−
2

3

(2a, − a)

(2a, a)

(a, 2a)

( − a, a)

https://dl.doubtnut.com/l/_4dERbRcCvKl2
https://dl.doubtnut.com/l/_FLW68ojdeCbs


18. If a di�erentiable function f(x) has a relative minimum at x = 0,

then the function  has a relative minimum at

x = 0 for :

A. all a and all b

B. all 

C. all b if 

D. all 

Answer: C

Watch Video Solution

y = f(x) + ax + b

b > 0

a = 0

a > 0

19. The function  is :f(x) = x3 − 3x

https://dl.doubtnut.com/l/_ABOvXwExeCnd
https://dl.doubtnut.com/l/_wIyLV29EliKb


A. increasing in  and decreasing in (-1,

1)

B. decreasing in  and increasing in (-1,

1)

C. increasing in  and decreasing in 

D. decreasing in  and increasing in .

Answer: A

Watch Video Solution

( − ∞, − 1) ∪ [1, ∞)

( − ∞, − 1) ∪ [1, ∞)

(0, ∞) ( − ∞, 0)

(0, ∞) ( − ∞, 0)

20. The number of values of k for which the equation

 has two distinct roots lying in the interval (0, 1)

is :

A. 3

x3 − 3x + k = 0

https://dl.doubtnut.com/l/_wIyLV29EliKb
https://dl.doubtnut.com/l/_ntWj0RRZ6yIZ


B. 2

C. in�nitely many

D. no value of k satis�es the requirement.

Answer: D

Watch Video Solution

21. The point on the curve , where the tangent is

parallel to the chord joining (3, 0) and (4, 1) is :

A. 

B. 

C. 

D. 

y = (x − 3)2

( − 7/2, 1/4)

(5/2, 1/4)

( − 5/2, 1/4)

(7/2, 1/4)

https://dl.doubtnut.com/l/_ntWj0RRZ6yIZ
https://dl.doubtnut.com/l/_Q7Ry7dFqb8tO


Answer: D

Watch Video Solution

22. The length of the tangent of the curve  at (1, 3) is  

(A)  

(B)  

(C)   

(D) 

Watch Video Solution

y = x2 + 2

√5

3√5

3

2
3√5

2

23. The slope of the normal to the curve : 

 

at any point  is :

x = a(cos θ + θ sin θ), y = a(sin θ − θ sin θ)

' θ'

https://dl.doubtnut.com/l/_Q7Ry7dFqb8tO
https://dl.doubtnut.com/l/_dqc0rUBNVbxW
https://dl.doubtnut.com/l/_fbdz8zV6Y1al


A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

−cot θ

−tan θ

cot θ

tan θ

24. A stone is projected vertically upwards moves under the

action of gravity alone and its motion is described by

. It is at a maximum height when :

A. t = 0

B. t = 5

C. t = 10

x = 49t − 4.9t2

https://dl.doubtnut.com/l/_fbdz8zV6Y1al
https://dl.doubtnut.com/l/_5Z9ZsLXNPnsJ


D. None of these.

Answer: B

Watch Video Solution

25. The function , is strictly decreasing for all 

 i� :

A. a = 0

B. 

C. 

D. None of these.

Answer: B

Watch Video Solution

f(x) = ax + b

x ∈ R

a < 0

a > 0

https://dl.doubtnut.com/l/_5Z9ZsLXNPnsJ
https://dl.doubtnut.com/l/_Yokky7xbvWiK


26. Tangents to the curve  at points (1, 1) and (-1, -1) are :

A. intersecting but not at rt. angles

B. parallel

C. perpendicular

D. None of these.

Answer: C

Watch Video Solution

y = x3

27. Let f(x) be continuous in a neighbourhood of 'a' and 

g is continuous at x=a. Let f be a function such that

, then :

A. f is decreasing at a if 

g(a) ≠ 0

f' (x) = g(x)(x − a)2

g(a) > 0

https://dl.doubtnut.com/l/_ZsEK8YRXLUJU
https://dl.doubtnut.com/l/_DB4zWx6ohmYX


B. f is increasing at a if 

C. f is increasing at a if 

D. None of these.

Answer: B

Watch Video Solution

g(a) > 0

g(a) < 0

28. The slope of the tangent to the curve : 

  

at the point 't' is :

A. 

B. cot t

C. tan t

D. None of these.

x = a sin t, y = a(cos t + log tan )
t

2

tan
t

2

https://dl.doubtnut.com/l/_DB4zWx6ohmYX
https://dl.doubtnut.com/l/_YMnN9UG7zCOp


Answer: B

Watch Video Solution

29. Rolle's Theorem is not applicable to the function : 

 in the interval [-3, 3] because :

A. f is not derivable in (-3, 3)

B.  x in [-3, 3]

C. 

D. f is continuous in (-3, 3)

Answer: A

Watch Video Solution

f(x) = |x|

f(x) ≥ 0 ∀

f(3) ≠ f( − 3)

https://dl.doubtnut.com/l/_YMnN9UG7zCOp
https://dl.doubtnut.com/l/_DVJFm2T1NY93


30. Rolle's theorem holds for the function

 at the point , the values of

b and c are :

A. b = 8, c = -5

B. b = -5, c = 8

C. b = 5, c = -8

D. b = -5, c = -8

Answer: B

Watch Video Solution

f(x) = x3 + bx2 + cx, 1 ≤ x ≤ 2
4
3

31. There exists a function f(x) satisfying

, for all x, then :f(0) = 1, f' (0) = − 1, f(x) > 0

https://dl.doubtnut.com/l/_PZTP2ipdhUvH
https://dl.doubtnut.com/l/_DD7OQbkgR4V8


A. , for all x

B. , for all x

C.  for all x

D. , for all x.

Answer: C

Watch Video Solution

f' ' (x) < − 2

−2 ≤ f' ' (x) ≤ − 1

1 ≤ f' ' (x) < 0

f' ' (x) > 0

32. Let , then f(x) is strictly

decreasing in :

A. (1, 3)

B. 

C. 

D. 

f(x) = x3 − 6x2 + 9x + 18

( − ∞, 1] ∪ [3, ∞)

[3, ∞)

( − ∞, 1]

https://dl.doubtnut.com/l/_DD7OQbkgR4V8
https://dl.doubtnut.com/l/_AWumgsga5zIE


Answer: A

Watch Video Solution

33. Let , then :

A. f is increasing in 

B. f is increasing in 

C. f is decreasing in 

D. None of these

Answer: B

Watch Video Solution

f(x) = x4 − 4x

( − ∞, 1]

[1, ∞)

[1, ∞)

https://dl.doubtnut.com/l/_AWumgsga5zIE
https://dl.doubtnut.com/l/_qRCst0HlvR46


34. If the graph of a di�erentiable function y = f(x) meets the

lines y = -1 and y = 1, then the graph :

A. does not meet the line y = 0

B. meets the line y = 0 atleast thrice

C. meets the line y = 0 atleast twice

D. meets the line y = 0 at least once.

Answer: D

View Text Solution

35. The equation of the tangent to the curve  at the

point  is :

A. 

y2 = 4ax

(at2, 2at)

tx + y = at3

https://dl.doubtnut.com/l/_vGUhGwP8HrRH
https://dl.doubtnut.com/l/_UIxGK20tgx9L


B. 

C. 

D. None of these

Answer: C

Watch Video Solution

ty = x − at2

ty = x + at2

36. Let , when , then f is :

A. a decreasing function

B. neither increasing nor decreasing

C. an increasing function

D. None of these.

Answer: A

f(x) = − log(1 + x)
x

1 + x
x > 0

https://dl.doubtnut.com/l/_UIxGK20tgx9L
https://dl.doubtnut.com/l/_Md20l8ap8nOe


Watch Video Solution

37. In case of strictly increasing function, slope of the tangent

and hence derivative is :

A. zero

B. either positive or zero

C. negative

D. positive.

Answer: B

Watch Video Solution

38. Let , then f(x) is :f(x) = x3 + x2 + 3x + 3
3

2

https://dl.doubtnut.com/l/_Md20l8ap8nOe
https://dl.doubtnut.com/l/_ZvNE9KWk8Uo1
https://dl.doubtnut.com/l/_cSa7RuFEVbL6


A. a decreasing function

B. an increasing function

C. an odd function

D. an even function.

Answer: B

Watch Video Solution

39. Let , then f is :

A. a decreasing function

B. an increasing function

C. an odd function

D. None of these.

f(x) = x − cos x, x ∈ R

https://dl.doubtnut.com/l/_cSa7RuFEVbL6
https://dl.doubtnut.com/l/_Sq69Xaw0OXsP


Answer: B

Watch Video Solution

40. The acceleration of a moving particle whose space time

equation is given by  is :

A. 6

B. 5

C. 0

D. 1

Answer: A

Watch Video Solution

s = 3t2 + 2t − 5

https://dl.doubtnut.com/l/_Sq69Xaw0OXsP
https://dl.doubtnut.com/l/_SYvx9oLMqjS2


41. The normal to a given curve is parallel to x-axis if :

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

= 1
dx

dy

= 0
dx

dy

= 0
dy

dx

= 1
dy

dx

42. The equation of the normal at the point 't' to the curve

 is :

A. 

B. 

x = at2, y = 2at

tx + y = 2at + at3

tx + y = 2at

https://dl.doubtnut.com/l/_CAig1VZsmBgK
https://dl.doubtnut.com/l/_RtlTa4PeoCAB


C. 

D. None of these.

Answer: A

Watch Video Solution

tx + y = at2

43. The function  is :

A. not di�erentiable at x = 0

B. strictly increasing

C. strictly decreasing

D. neither increasing nor decreasing.

Answer: B

Watch Video Solution

f(x) =
x

|1 + |x∣

https://dl.doubtnut.com/l/_RtlTa4PeoCAB
https://dl.doubtnut.com/l/_ikUZcBygMLlN


44. The point on the curve , where slope of the tangent is

equal to the x-coordinate of the point is :

A. 

B. (0, 0)

C. (2, 0)

D. (0, 2)

Answer: B

Watch Video Solution

y = x2

( , )
−1
2

1
2

45. The equation of the horizontal tangent to the curve

 is :y = ex + e−x

https://dl.doubtnut.com/l/_ikUZcBygMLlN
https://dl.doubtnut.com/l/_r5aqpNLkif46
https://dl.doubtnut.com/l/_qkm9MEO0kUvg


A. y = -2

B. y = -3

C. y = 2

D. None of these.

Answer: C

Watch Video Solution

46. The points on the curve , the tangents at which

are parallel to x-axis are :

A. (-2, 16) and (2, -16)

B. (2, 16) and (-2, -16)

C. (2, 16) and (-2, 16)

D. None of these.

y = 12x − x3

https://dl.doubtnut.com/l/_qkm9MEO0kUvg
https://dl.doubtnut.com/l/_25RFn9mbNnj1


Answer: B

Watch Video Solution

47. Let , then f(x) is :

A.  for 

B. decreasing for 

C. increasing for 

D. decreasing for .

Answer: D

Watch Video Solution

f(x) = + log 51
logx

x

f' (x) = 0 x = 2e3

2 < x < e

x > e

x > e

https://dl.doubtnut.com/l/_25RFn9mbNnj1
https://dl.doubtnut.com/l/_4QOBMpblxqDq


48. The function f(x) = tan x for all real 

 is :

A. increasing

B. decreasing

C. neither decreasing nor increasing

D. None of these.

Answer: A

View Text Solution

x ≠ ± , ± , ……. .
π

2

3π

2

49. Rolle's theorem is applicable in case of  in :

A. interval 

B. any interval

f(x) = asin x

(o, π/2)

https://dl.doubtnut.com/l/_y5x93UbFdxrm
https://dl.doubtnut.com/l/_wFQX3YH9WP8K


C. interval 

D. None of these.

Answer: D

Watch Video Solution

(0, π)

50. The value of k in order that 

decrease for all real values is given by :

A. 

B. 

C. 

D. 

Answer: B

h id l i

f(x) = sinx − cos x − kx + b

k < √2

k ≥ √2

k < 1

k ≥ 1

https://dl.doubtnut.com/l/_wFQX3YH9WP8K
https://dl.doubtnut.com/l/_zsLSLGARDyUf


Watch Video Solution

51. A particle moves so that the space described in time 't' is

square root of a quadratic function of 't', then

A. acc. varies as 

B. acc. varies as 

C. acc. varies as 

D. None of these.

Answer: C

Watch Video Solution

s3

1

s

1

s3

52. Maximum value of  is :

A. 1

f(x) = sinx + cos x

https://dl.doubtnut.com/l/_zsLSLGARDyUf
https://dl.doubtnut.com/l/_tPXYKmdvJ68Q
https://dl.doubtnut.com/l/_gVzMtavDgiO7


B. 2

C. 

D. 

Answer: D

Watch Video Solution

1

√2

√2

53. The function  assumes minimum value

for x given by:

A. 5

B. 

C. 3

D. 2

f(x) =
5

∑
k= 1

(x − k)2

5/2

https://dl.doubtnut.com/l/_gVzMtavDgiO7
https://dl.doubtnut.com/l/_3mkiPcglvVb9


Answer: C

Watch Video Solution

54. Let x and y be two variables such that  and xy =1. Then

the minimum value of x+y is

A. 2

B. -2

C. 1

D. None of these.

Answer: C

Watch Video Solution

x > 0

https://dl.doubtnut.com/l/_3mkiPcglvVb9
https://dl.doubtnut.com/l/_PRrCtY80sgwN


55. On uniform heating, the side of a square sheet of metal is

increasing at the rate of 0.02 cm/sec. The rate at which the area

is increasing when the side is 10 cm long is :

A. 

B. 

C. 

D. .

Answer: A

Watch Video Solution

0.4cm2 /sec

0.2cm2 /sec

4.0cm2 /sec

40cm2 /sec

56. The greatest value of

 is :f(x) = cos(xe [x ] + 7x2 − 3x), x ∈ [ − 1, ∞)

https://dl.doubtnut.com/l/_Ba3sOfnqCuZC
https://dl.doubtnut.com/l/_JFOTx8ET7yGh


A. -1

B. 1

C. 0

D. None of these.

Answer: B

Watch Video Solution

57. The function  has :

A. a local maxima at x = 2 and a local minima at x = -2

B. local minima at x = 2 and a local maxima at x = -2

C. absolute maxima at x = 2 and absolute minima at x = -2

D. absolute minima at x = 2 and absolute maxima at x = -2.

f(x) = x +
4
x

https://dl.doubtnut.com/l/_JFOTx8ET7yGh
https://dl.doubtnut.com/l/_LyIeZvwgjprT


Answer: B

View Text Solution

58. Let , then f has a :

A. local maxima at x = 0

B. local minima at x = 0

C. point of in�exion at x = 0

D. None of these.

Answer: B

View Text Solution

f(x) = (x2 − 4)
1 / 3

59. The function  has :f(x) = 2 + 4x2 + 6x4 + 8x6

https://dl.doubtnut.com/l/_LyIeZvwgjprT
https://dl.doubtnut.com/l/_NhbHcpc4Fimw
https://dl.doubtnut.com/l/_ScWFlNQpXOyj


A. only one maxima

B. only one minima

C. no maxima and minima

D. many maxima and minima.

Answer: B

Watch Video Solution

60. The function  has:

A. only one minima

B. only one maxima

C. no maxima or minima

D. None of these.

f(x) = |x|

https://dl.doubtnut.com/l/_ScWFlNQpXOyj
https://dl.doubtnut.com/l/_xArozwDN3aFh


Answer: A

Watch Video Solution

61. If , then :

A. relative minimum gt relative maximum

B. relative maximum gt relative minimum

C. relative maximum does not exist

D. relative minimum does not exist.

Answer: A

View Text Solution

f(x) = x +
1

x

62. Let , then :f(x) = cos x sin 2x

https://dl.doubtnut.com/l/_xArozwDN3aFh
https://dl.doubtnut.com/l/_4OFTj8XOh1Jo
https://dl.doubtnut.com/l/_zM4jq2EqIILU


A. min.  for 

B. min.  for 

C. min.  for 

D. min.  for .

Answer: D

Watch Video Solution

f(x) > −
2

9
x ∈ ( − π, π)

f(x) > −
1

9
x ∈ [ − π, π]

f(x) = −
1

3√3
x ∈ [ − π, π]

f(x) > or
−9

7
−7
9

x ∈ [ − π, π]

63. Let f(x) have second derivative at c such that  and

f''(c ) gt 0`, then c is a point of :

A. in�exion

B. local maxima

C. local minima

D. None of these.

f' (c) = 0

https://dl.doubtnut.com/l/_zM4jq2EqIILU
https://dl.doubtnut.com/l/_gYTc9qKgPFKb


Answer: C

Watch Video Solution

64. The function  has :

A. no maxima and minima

B. two maxima

C. two minima

D. one maxima and one minima.

Answer: D

Watch Video Solution

f(x) = 2x3 − 3x2 − 12x + 4

https://dl.doubtnut.com/l/_gYTc9qKgPFKb
https://dl.doubtnut.com/l/_w0uxUX5Ntwnt


65. A circle of radius unity is inscribed in an isosceles triangle.

The least perimeter of the triangle is :

A. 

B. 9

C. 

D. 

Answer: A

Watch Video Solution

6√3

2√3

3√3

66. The greatest value of : 

 is :

A. 0

f(x) = cos[xe [x ] + 7x2 − 3x], x ∈ [ − 1, ∞)

https://dl.doubtnut.com/l/_wiJMz3kfwDfP
https://dl.doubtnut.com/l/_onmg6frrBblP


B. -1

C. 1

D. None of these.

Answer: C

Watch Video Solution

67. If , when n and p are positive

integers, then :

A. x = a is a point of maxima

B. x = a is a point of minima

C. x = a is neither a point of maxima nor a point of minima

D. None of these.

f' (x) = (x − a)2n(x − b)2p+ 1

https://dl.doubtnut.com/l/_onmg6frrBblP
https://dl.doubtnut.com/l/_dRDzecbplpy2


Answer: C

Watch Video Solution

68. If , where , then :

A. x = b is a point of in�exion

B. x = b is a point of minima

C. x = b is a point of maxima

D. None of these.

Answer: B

View Text Solution

f' (x) = (x − a)2n(x − b)2m+ 1
m, n ∈ N

69. The minimum value of  is :2(x2 − 3 )
3

+ 27

https://dl.doubtnut.com/l/_dRDzecbplpy2
https://dl.doubtnut.com/l/_ma2oTT9ufuXR
https://dl.doubtnut.com/l/_imVqarLzLaMp


A. 

B. 2

C. 1

D. None of these.

Answer: C

Watch Video Solution

227

70. A stone is thrown vertically upwards and the height x ft,

reached by the stone in t seconds is given by  .

The stone reaches the maximum height in

A. 2

B. 4

C. 3

x = 80t − 16t2

https://dl.doubtnut.com/l/_imVqarLzLaMp
https://dl.doubtnut.com/l/_RGUQ2SOMmJkh


D. 2.5.

Answer: D

Watch Video Solution

71. A particle moves along x-axis so that its position is given by

 at times t seconds. What is the time interval

during which the particle will be on the negative half of the axis ?

A. 

B. 

C. 

D. .

Answer: C

View Text Solution

x = 2t3 − 3t2

0 < t <
2

3

0 < t < 1

0 < t < 3/2

< t < 1
1

2

https://dl.doubtnut.com/l/_RGUQ2SOMmJkh
https://dl.doubtnut.com/l/_V4CXY7qmX6HZ


View Text Solution

72. The velocity v m/sec of particle is proportional to the cube of

the time. If the velocity after 2 secs is 4m/sec, then v is equal to :

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

t3

t3

2

t3

3

t3

4

73. Maximum slope of the curve  is :

A. 0

y = − x3 + 3x2 + 9x − 27

https://dl.doubtnut.com/l/_V4CXY7qmX6HZ
https://dl.doubtnut.com/l/_R99vZjZ2cxzq
https://dl.doubtnut.com/l/_Rn7Iz6M7scLi


B. 12

C. 16

D. 32

Answer: B

Watch Video Solution

74. Let  on [-2, 4]. The relative

maxima occurs at x =

A. -2

B. -1

C. 2

D. 4

f(x) = 2x3 − 3x2 − 12x + 5

https://dl.doubtnut.com/l/_Rn7Iz6M7scLi
https://dl.doubtnut.com/l/_7uEdzwaCCiYD


Answer: D

Watch Video Solution

75. The function which is neither decreasing nor increasing in

, is :

A. cos x

B. tan x

C. 

D. 

Answer: A

Watch Video Solution

(π/2, 3π/2)

x2

|x − 1|

https://dl.doubtnut.com/l/_7uEdzwaCCiYD
https://dl.doubtnut.com/l/_x4ecNX3Dz8l1


76. The maximum value of  on [-1, 1] is :

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

f(x) =
x

1 + 4x + x2

−
1

4

−
1

3

1

6

1

5

77. The abscissae of the points of the curve

, where tangents are parallel to x-axis, is

obtained as :

A. 

y = x(x − 2)(x − 4)

x = 2 ±
2

√3

https://dl.doubtnut.com/l/_Un94hVgZ4LHv
https://dl.doubtnut.com/l/_uCfvIGkqrL5p


B. 

C. 

D. 

Answer: A

Watch Video Solution

x = 1 ±
1

√3

x = 2 ±
1

√3

x = ± 1

78. Let . Then f decrease in the

interval :

A. 

B. 

C. 

D. 

f(x) = [ex(x − 1)(x − 2)]

( − ∞, − 2)

( − 2, − 1)

(1, 2)

(2, + ∞)

https://dl.doubtnut.com/l/_uCfvIGkqrL5p
https://dl.doubtnut.com/l/_Yg7XdUIU2nM5


Answer: C

Watch Video Solution

79. For all  :

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

x ∈ (0, 1)

ex < 1 + x

log(1 + x) < x

sinx > x

loge x > x

80. The function  increases in the interval :f(x) = cot − 1 x + x

https://dl.doubtnut.com/l/_Yg7XdUIU2nM5
https://dl.doubtnut.com/l/_SBZtHSQ7G5lO
https://dl.doubtnut.com/l/_1OLUtRoziHwm


A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

(1, ∞)

( − 1, ∞)

( − ∞, ∞)

(0, ∞)

81. The real number x when added to its inverse gives the

minimum value of the sum at x equal to :

A. 1

B. -1

C. -2

D. 2

https://dl.doubtnut.com/l/_1OLUtRoziHwm
https://dl.doubtnut.com/l/_9OGGahVu5x0V


Answer: A

Watch Video Solution

82. Find which function does nto obey Mean Value Theorem in [0,

1] :

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

f(x) =
⎧⎪
⎨
⎪⎩

− x,x <

( − x)
2
,x ≥

1
2

1
2

1
2

1
2

f(x) = {
,x ≠ 0

1,x = 0

sin x
x

f(x) = x|x|

f(x) = |x|

https://dl.doubtnut.com/l/_9OGGahVu5x0V
https://dl.doubtnut.com/l/_Ounb3brhjCWS
https://dl.doubtnut.com/l/_ZWJGXoJIFzEW


83. A point an the parabola  at which the ordinate

increases at twice the rate of the abscissa is :

A. (2, 4)

B. (2, -4)

C. 

D. 

Answer: D

Watch Video Solution

y2 = 18x

( − , )
9

8

9

2

( , )
9

8

9

2

84. The normal to the curve  at 

always passes through the �xed point :

A. (a, 0)

B. (0, a)

x = a(1 + cos θ), y = a sin θ ' θ'

https://dl.doubtnut.com/l/_ZWJGXoJIFzEW
https://dl.doubtnut.com/l/_bCHifgc5leTI


C. (0, 0)

D. (a, a)

Answer: A

Watch Video Solution

85. A function y = f(x) has a second order derivative

. If its graph passes thro' the point (2, 1) and

at the point the tangent to the graph is , then the

function is :

A. 

B. 

C. 

D. 

f' ' (x) = 6(x − 1)

y = 3x − 5

(x + 1)3

(x − 1)3

(x − 1)2

(x + 1)2

https://dl.doubtnut.com/l/_bCHifgc5leTI
https://dl.doubtnut.com/l/_UxhM2WEXR0gw


Answer: B

Watch Video Solution

86. If , then in 

 :

A. is increasing

B. has real maximum

C. is decreasing

D. is bounded.

Answer: A

Watch Video Solution

f(x) = x3 + bx2 + cx + d and 0 < b2 < c

( − ∞, ∞), f(x)

https://dl.doubtnut.com/l/_UxhM2WEXR0gw
https://dl.doubtnut.com/l/_XdeNdcknqq8p


87. If , then the value of  for

which Roll's theorem can be applied in [0, 1] is :

A. -2

B. -1

C. 0

D. 

Answer: D

Watch Video Solution

f(x) = xα logx and f(0) = 0 α

1

2

88. If f(x) is di�erentiable increasing function, then

 equals :

A. 1

lim
x→ 0

f(x2) − f(x)

f(x) − f(0)

https://dl.doubtnut.com/l/_xSiQ3XbG21wg
https://dl.doubtnut.com/l/_4xu7goARJKN0


B. 0

C. -1

D. 2

Answer: C

Watch Video Solution

89. The normal to the curve : 

 

at any point  is such that:

A. it makes angle  with the x-axis

B. it passes through the origin

C. it is at a constant distance from the origin

D. it passes through 

x = a(cos θ + θ sin θ), y = a(sin θ − θ cos θ)

' θ'

+ θ
π

2

( , − a)
aπ

2

https://dl.doubtnut.com/l/_4xu7goARJKN0
https://dl.doubtnut.com/l/_xlZSvk9sDPaC


Answer: A

Watch Video Solution

90. A function is matched below against an interval where it is

supposed to be increasing. Which of the following parts is

incorrectly matched?

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

Interval  Function

[2,∞) 2x3 − 3x2 − 12x + 6

Interval  Function

( − ∞,∞) x3 − 3x2 + 3x + 3

Interval  Function

( − ∞, − 4] x3 + 6x2 + 6

Interval  Function

( − ∞, ] 3x3 − 2x + 11
3

https://dl.doubtnut.com/l/_xlZSvk9sDPaC
https://dl.doubtnut.com/l/_esW5qxpANnqu
https://dl.doubtnut.com/l/_QnKBTQWn1R8c


91. Let f be di�erentiable for all x. If  for

all , then :

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

f(1) = − 2, f' (x) ≥ 2

x ∈ [1, 6]

f(6) < 8

f(6) ≥ 8

f(6) = 5

f(6) = 5

92. The function  has a local minimum at :

A. x = 2

B. x = -2

f(x) = +
x

2

2

x

https://dl.doubtnut.com/l/_QnKBTQWn1R8c
https://dl.doubtnut.com/l/_ypozXSwz1yCu


C. x = 0

D. x = 1

Answer: A

Watch Video Solution

93. Angle between the tangents to the curve  at

the points (2, 0) and (3, 0) is :

A. 

B. 

C. 

D. 

Answer: A

h id l i

y = x2 − 5x + 6

π/2

π/3

π/6

π/4

https://dl.doubtnut.com/l/_ypozXSwz1yCu
https://dl.doubtnut.com/l/_LkgrqAcbaFci


Watch Video Solution

94. The function  is an increasing

function in :

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

f(x) = tan− 1(sinx + cos x)

( − , )
π

2

π

4

(0, )
π

2

( − , )
π

2

π

2

( , )
π

4

π

2

95. A value of c for which the conclusion of Mean Value Theorem

holds for the function  on the interval [1, 3] is :f(x) = loge x

https://dl.doubtnut.com/l/_LkgrqAcbaFci
https://dl.doubtnut.com/l/_AsEEMoCx4FtJ
https://dl.doubtnut.com/l/_aFUwSFGeCO6d


Multiple Choice Questions Level Ii

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

log3
e

1

2

log3 e

log3
e

2 log3 e

1. Let f(x) satisfy the requirements of Largrange's Mean Value

Theorem in [0, 2]. If f(0) = 0 and , for all x in [0, 2],

then :

A. 

|f' (x)| ≤
1

2

f(x) ≤ 2

https://dl.doubtnut.com/l/_aFUwSFGeCO6d
https://dl.doubtnut.com/l/_xFmsbIyUcGx0


B. 

C. 

D. , for at least one x in [0, 2]

Answer: B

Watch Video Solution

|f(x)| ≤ 1

f(x) = 2x

f(x) = 3

2. AB is a diameter of a circle and C is any point on the

circumference of the circle, then :

A. the area of  is max. when it is isosceles

B. the area of  is minimum when it is isosceles

C. the perimeter of ABC is minimum when it is isosceles

D. None of these.

ΔABC

ΔABC

https://dl.doubtnut.com/l/_xFmsbIyUcGx0
https://dl.doubtnut.com/l/_YPyypPVaBw45


Answer: A

Watch Video Solution

3. Two towns A and B are 60 km apart. A school is to be built to

serve 150 students in town A and 50 students in town B. If the

total distance to be travelled by all 200 students is to be as small

as possible, then the school should be built at :

A. town B

B. 45 km from town A

C. town A

D. 45 km from town B

Answer: C

Watch Video Solution

https://dl.doubtnut.com/l/_YPyypPVaBw45
https://dl.doubtnut.com/l/_dckf6VuRXTYE


4. Let f(x) be a quadratic expression, which is positive for all real

x. If , then for any real x :

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

g(x) = f(x) + f' (x) + f' ' (x)

g(x) < 0

g(x) > 0

g(x) ≤ 0

g(x) ≥ 0

5. The normal to the curve : 

 

at any point  is such that:

x = a(cos θ + θ sin θ), y = a(sin θ − θ cos θ)

' θ'

https://dl.doubtnut.com/l/_dckf6VuRXTYE
https://dl.doubtnut.com/l/_8HDskpQWXvnO
https://dl.doubtnut.com/l/_XWSX2WS8hLQG


A. it makes a constant angle with x-axis

B. it passes through the origin

C. it is at a constant distance from the origin

D. None of these.

Answer: C

Watch Video Solution

6. The line  touches the curves  at the

point :

A. 

B. 

C. 

D. None of these.

+ = 1
x

a

y

b
y = be−x /a

(a, b/a)

( − a, ba)

(a, a/b)

https://dl.doubtnut.com/l/_XWSX2WS8hLQG
https://dl.doubtnut.com/l/_DzluCd8jG2eO


Answer: D

Watch Video Solution

7. The curves  intersect at the point (1,

1) at an angle :

A. 

B. 

C. 

D. None of these.

Answer: C

Watch Video Solution

y = x2 and 6y = 7 − x3

π/4

π/3

π/2

https://dl.doubtnut.com/l/_DzluCd8jG2eO
https://dl.doubtnut.com/l/_4fbh5kqCQWxg


8. The curve  touches the straight line 

 at the point (a, b) :

A. for x = 3

B. for x = 2

C. for any value of n

D. for no value of n.

Answer: C

Watch Video Solution

( )
n

+ ( )
n

= 2
x

a

y

b

+ = 2
x

a

y

b

9. Let f(x) and g(x) be di�erentiable for  such that 

. Let there exist a real number c in

(0, 1) such that , then the value of g(1) must be :

0 ≤ x ≤ 1

f(0) = 0, g(0) = 0, f(1) = 6

f' (c) = 2g' (c)

https://dl.doubtnut.com/l/_WpiZOFp5Ayoi
https://dl.doubtnut.com/l/_6El0P950V3is


A. 1

B. 3

C. -2

D. -1

Answer: B

Watch Video Solution

10. A cannon ball is �red at an angle , with the

horizontal. If v is the initial velocity of the cannon ball, the height

h of the ball at time t, ignoring the air resistance, is given by : 

.  

The value of  so that the horizontal range of the ball is

maximum is :

θ, 0 < θ < π/2

h = (v sin θ)t − 4.9t2

θ

https://dl.doubtnut.com/l/_6El0P950V3is
https://dl.doubtnut.com/l/_i08Cj3IIHi1z


A. 

B. 

C. 

D. 

Answer: B

View Text Solution

π/6

π/6

π/3

3π/4

11. The area of the triangle formed by the co-ordinate axes and a

tangent to the curve  at the point  on it is :

A. 

B. 

C. 

D. 

xy = a2 (x1, y1)

a2x1

y1

a2y1

x1

2a2

4a2

https://dl.doubtnut.com/l/_i08Cj3IIHi1z
https://dl.doubtnut.com/l/_TS2rzZL2m03S


Answer: C

Watch Video Solution

12. If , then the equation  has :

A. at least one real root in (0, 1)

B. one root is (-1, 0) and other in (1, 2)

C. both imaginary roots

D. two coincident roots.

Answer: A

Watch Video Solution

a + b + c = 0 3ax2 + 2bx + c = 0

https://dl.doubtnut.com/l/_TS2rzZL2m03S
https://dl.doubtnut.com/l/_q6Pwb5unLtW2


13. Let f(x) be twice di�erentiable on [1, 3], and let .

Further if , then for all x in [1, 3] :

A. 

B. 

C. 

D. 

Answer: D

View Text Solution

f(1) = f(3)

|f' ' (x)| ≤ 2

−1 ≤ f' (x) ≤ 1

−4 < f' (x) < 4

|f' (x)| > 2

|f' (x)| < 4

14. Let f be a real valued function de�ned on , such

that , for every x, then :

A. f is a constant function if 

(0, 1) ∪ (2, 4)

f(x) = 0

f( ) = 0
1

2

https://dl.doubtnut.com/l/_EBWWpVeCjVcR
https://dl.doubtnut.com/l/_NdsqyDvNTBjh


B. f is not a constant function

C. f is a constant function 

D. f is a constant function.

Answer: C

Watch Video Solution

f(1/2) = f(3)

15. If , then :

A. 

B. 

C. 

D. None of these.

Answer: C

x ∈ (0, π/2)

tanx < x < sinx

x < sinx < tanx

sinx < x < tanx

https://dl.doubtnut.com/l/_NdsqyDvNTBjh
https://dl.doubtnut.com/l/_ceKQBGWA0BGP


View Text Solution

16. The curve  is inclined at  to X-axis at

(0, 0), but it touches X-axis at (1, 0), then the values of a, b, c are

given by:

A. a = -1, b = 2, c = 1

B. a = 1, b= -2, c = 1

C. a = 1, b = 1, c = -2

D. a = -2, b = 1, c = 1

Answer: B

Watch Video Solution

y = ax3 + bx2 + cx 45∘

17. If , then x lies in the interval :log0.3(x − 1) < log0.09(x − 1)

https://dl.doubtnut.com/l/_ceKQBGWA0BGP
https://dl.doubtnut.com/l/_5P9gDyuhuKh4
https://dl.doubtnut.com/l/_nP0IU2WeY5to


A. (-2, -1)

B. (1, 2)

C. 

D. None of these.

Answer: C

Watch Video Solution

(2, ∞)

18. The angle of intersection of the two curves  and 

 is :

A. 

B. 

C. 

D. None of these.

xy = a2

x2 − y2 = 2b2

π/3

π/6

π/4

https://dl.doubtnut.com/l/_nP0IU2WeY5to
https://dl.doubtnut.com/l/_gvZQri2QEo1t


Answer: D

Watch Video Solution

19. The length of subtangent to the curve  at

(1, -3) is :

A. 

B. 3

C. 

D. 15

Answer: D

Watch Video Solution

x2 + xy + y2 = 7

3/5

5/3

https://dl.doubtnut.com/l/_gvZQri2QEo1t
https://dl.doubtnut.com/l/_bXVEB2kdZYlH


20. The equation  has atleast one root in (0,

1) if :

A. 

B. 

C. 

D. None of these.

Answer: C

Watch Video Solution

3x2 + 4ax + b = 0

b = 0, a = − 4/3

4a + b + 3 = 0

2a + b + 1 = 0

21. The curve  has a vertical tangent at the point

:

A. (1, 0)

y − exy + x = 0

https://dl.doubtnut.com/l/_4ZRghUdPZLoP
https://dl.doubtnut.com/l/_Mq6sZf31V2KO


B. (0, 0)

C. (1, 1)

D. at no point

Answer: A

Watch Video Solution

22. If the normal to the curve y = f(x) at the point (3, 4) makes an

angle  with the positive x-axis, then  is :

A. 

B. 

C. 

D. 1

3π/4 f' (3)

−1

−3

4

4
3

https://dl.doubtnut.com/l/_Mq6sZf31V2KO
https://dl.doubtnut.com/l/_nv8ZYKzoxEeS


Answer: D

Watch Video Solution

23. If  is normal to , then k is :

A. 3

B. 9

C. 

D. 

Answer: B

Watch Video Solution

x + y = k y2 = 12x

−9

−3

24. The two curves :x3 − 3xy2 + 2 = 0 and 3x2y − y3 − 2 = 0

https://dl.doubtnut.com/l/_nv8ZYKzoxEeS
https://dl.doubtnut.com/l/_9TtFbfsejX2H
https://dl.doubtnut.com/l/_skevOvahCX2M


A. cut at right angles

B. touch each other

C. cut at an angle 

D. cut at an angle 

Answer: A

Watch Video Solution

π

3

π

4

25. The greatest distance of the point P(10, 7) form the circle

 is :

A. 10

B. 15

C. 5

D. None of these.

x2 + y2 − 4x − 2y − 20 = 0

https://dl.doubtnut.com/l/_skevOvahCX2M
https://dl.doubtnut.com/l/_svGWQWdCNCWH


Answer: B

Watch Video Solution

26. The greatest value of  on [0,

1] is :

A. 1

B. 2

C. 3

D. 

Answer: B

Watch Video Solution

f(x) = (x + 1)1 / 3 − (x − 1)1 / 3

1

3

https://dl.doubtnut.com/l/_svGWQWdCNCWH
https://dl.doubtnut.com/l/_Bb44OAMtBKIE


27. The point(s) on the curve , where the tangent

is vertical, is (are) :

A. 

B. 

C. (0, 0)

D. 

Answer: D

Watch Video Solution

y3 + 3x2 = 12y

( ± , − 2)
4

√3

( ± √ , 1)
11

3

( ± , 2)
4

√3

28. If the function , where 

 attains its maximum and minimum at p and q respectively

such their , then a equals :

f(x) = 2x3 − 9ax2 + 12a2x + 1

a > 0

p2 = q

https://dl.doubtnut.com/l/_f5xKNhAx55Tg
https://dl.doubtnut.com/l/_SCVvxREDnorX


A. 1

B. 2

C. 

D. 3

Answer: B

Watch Video Solution

1

2

29. If minimum value of  is greater than

maximum value of , then for x is real :

A. 

B. 

C. 

D. no real value of a.

f(x) = x2 + 2bx + 2c2

g(x) = − x2 − 2cx + b2

|c| > |b|√2

|c|√2 > b

0 < c < √2b

https://dl.doubtnut.com/l/_SCVvxREDnorX
https://dl.doubtnut.com/l/_9zHCAftmWr0s


Answer: A

Watch Video Solution

30. The line  is a tangent to the curve 

. The point of contact is :

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

2x + √6y = 2

x2 − 2y2 = 4

(4, − √6)

(7, − 2√6)

(2, 3)

(√6, 1)

https://dl.doubtnut.com/l/_9zHCAftmWr0s
https://dl.doubtnut.com/l/_h9kcBkbkz6zs


31. A spherical iron ball 10 cm in radius is coated with a layer of

ice of uniform thickness that melts at a rate of min.

When the thickness of ice is 5 cm, then the rate at which the

thickness of ice decreases, is :

A.  cm/min

B.  cm/min

C.  cm/min

D.  cm/min

Answer: A

Watch Video Solution

50cm3 /

1

18π

1

36π

5

6π

1

54π

32. Suppose the cubic  has three distinct real roots,

where  and . Then which one of the following holds ?

x3 − px + q

p > 0 q > 0

https://dl.doubtnut.com/l/_ZPHsOAuouQ4k
https://dl.doubtnut.com/l/_5Yc9gBeaIiAb


A. The cubic has maxima at both 

B. The cubic has minima at  and maxima at 

C. The cubic has minima at  and maxima at 

D. The cubic has minima at both .

Answer: B

Watch Video Solution

√ and − √
p

3

p

3

√
p

3
−√

p

3

−√
p

3
√

p

3

√ and − √
p

3

p

3

33. The total number of local maxima and local minima of the

function : 

 is :

A. 0

B. 1

C. 2

f(x) = {
(2 + x)3, −3 < x ≤ − 1

x , −1 < x < 2
2
3

https://dl.doubtnut.com/l/_5Yc9gBeaIiAb
https://dl.doubtnut.com/l/_SPAuBzUgrWxx


D. 3

Answer: C

Watch Video Solution

34. Let the function  be given by 

. Then g is :

A. even and is strictly increasing in 

B. odd and is strictly decreasing in 

C. odd and is strictly increasing in 

D. neither even nor odd, but is strictly increasing in

Answer: C

h id l i

g : ( − ∞, ∞) → ( − , )
π

2

π

2

g(u) = 2 tan− 1(eu) −
π

2

(0, ∞)

( − ∞, ∞)

( − ∞, ∞)

( − ∞, ∞)

https://dl.doubtnut.com/l/_SPAuBzUgrWxx
https://dl.doubtnut.com/l/_O4Aj81AdsRwz


Watch Video Solution

35. Given  such that 

is the only real root of . If , then in

the interval [-1, 1] :

A. P(-1) is the minimum and P(1) is the maximum of P

B. P(-1) is not the minimum and P(1) is the maximum of P

C. P(-1) is the minimum but P(1) is not the maximum of P

D. neither  is the minimum nor P(1) is the maximum of

P.

Answer: B

View Text Solution

P (x) = x4 + ax3 + + bx2 + cx + d x = 0

p' ' (x) = 0 P ( − 1) < P (1)

P ( − 1)

https://dl.doubtnut.com/l/_O4Aj81AdsRwz
https://dl.doubtnut.com/l/_dZme56ZHAP5F


Latest Questions From Aieee Jee Examinations

1. The equation of the tangent to the curve , that is

parallel to the x-axis, is :

A. y = 0

B. y = 1

C. y = 2

D. y = 3

Answer: D

Watch Video Solution

y = x +
4

x2

2. Let  be a positive increasing function with 

. Then 

f :R → R

lim
x→ ∞

= 1
f(3x)

f(x)
lim
x→ ∞

=
f(2x)

f(x)

https://dl.doubtnut.com/l/_yeWdfRfvyz6A
https://dl.doubtnut.com/l/_45SCNZKaRO1T


A. 1

B. 

C. 

D. 3

Answer: A

Watch Video Solution

2

3

3

2

3. Let  be de�ned by :  

  

If f has a local maximum at x = -1, then a possible value of k is :

A. 1

B. 0

C. 

f :R → R

f(x) = {
k − 2x, if x ≤ − 1

2x + 3, if x > − 1
.

−
1
2

https://dl.doubtnut.com/l/_45SCNZKaRO1T
https://dl.doubtnut.com/l/_y6Hyx0jr3CvL


D. 

Answer: D

Watch Video Solution

−1

4. Let f, g and h be real-valued functions de�ned on the interval

[0, 1] by: 

. 

If a, b and c denote respectively the absolute maximum of f, g

and h on [0, 1], then :

A. 

B. 

C. 

f(x) = ex
2

+ e−x2
, g(x) = xex

2
+ e−x2

and h(x) = x2ex
2

+ e−x2

a = b and c ≠ b

a = c and a ≠ b

a ≠ b and c ≠ b

https://dl.doubtnut.com/l/_y6Hyx0jr3CvL
https://dl.doubtnut.com/l/_kFLHi2RDiTVq


D. .

Answer: D

Watch Video Solution

a = b = c

5. The shortest distance between  and curve  is

:

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

y − x = 1 x = y2

√3

4

3√2

8

8

3√2

4

√3

https://dl.doubtnut.com/l/_kFLHi2RDiTVq
https://dl.doubtnut.com/l/_8t1ZzFdzgyiY


6. The shortest distance between  and curve  is

:

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

y − x = 1 x = y2

3√2

8

2√3

8

3√2

5

√3

4

7. A spherical balloon is �lled with 4500  cubic metres of helium

gas. If a leak in the balloon causes the gas to escape at the rate

of  cubic metres per minute, then the rate (in metres per

π

72π

https://dl.doubtnut.com/l/_iiF8hhTxxm07
https://dl.doubtnut.com/l/_SknNElllLS1a


minute) at which the radius of the balloon decreases 49 minutes

after the leakage begins is :

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

9

7

7
9

2

9

9

2

8. The real number k for which the equation : 

 has two distinct real roots in [0, 1] :

A. lies between 2 and 3

B. lies between -1 and 0

2x3 + 3x + k = 0

https://dl.doubtnut.com/l/_SknNElllLS1a
https://dl.doubtnut.com/l/_v3XtcOXz6znx


C. does not exist

D. lies between 1 and 2.

Answer: C

Watch Video Solution

9. The number of points in , for which 

, is :

A. 6

B. 4

C. 2

D. 0

Answer: C

h id l i

( − ∞, ∞)

x2 − x sinx − cos x = 0

https://dl.doubtnut.com/l/_v3XtcOXz6znx
https://dl.doubtnut.com/l/_7ZSsXThohLFY


Watch Video Solution

10. If f and g are di�erentiable functions in [0, 1] satisfying

, then for some 

 :

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

f(0) = 2 = g(1), g(0) = 0 and f(1) = 6

c ∈ [0, 1]

2f' (c) = 3g' (c)

f' (c) = g' (c)

f' (c) = 2g' (c)

2f' (c) = g' (c)

https://dl.doubtnut.com/l/_7ZSsXThohLFY
https://dl.doubtnut.com/l/_8gtR10v9VqCN


11. If x = -1 and x = 2 are extreme points of : 

, then :

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

f(x) = α log|x| + βx2 + x

α = − 6, β = −
1

2

α = 2, β = −
1

2

α = 2, β =
1

2

α = − 6, β =
1

2

12. The normal to the curve, , at (1, 1) :

A. does not meet the curve again

B. meets the curve again in the second quadrant

x2 + 2xy − 3y2 = 0

https://dl.doubtnut.com/l/_7pnNGDLh2xZt
https://dl.doubtnut.com/l/_p05NKVjfoV28


C. meets the curve again in the third quadrant

D. meets the curve again in the fourth quadrant.

Answer: D

Watch Video Solution

13. Let f(x) be a polynomial of degree four having extreme values

at x = 1 and x = 2. If , then f(2) is equal to :

A. 

B. 

C. 0

D. 4

Answer: C

lim
x→ 0

[1 + ] = 3
f(x)

x2

−8

−4

https://dl.doubtnut.com/l/_p05NKVjfoV28
https://dl.doubtnut.com/l/_s9OyrCqUIQjW


Recent Competitive Questions Questions From Karnataka Cet

Comed

Watch Video Solution

1. P is the point of contact of the tangent from the orign to the

curve  the length of the perpendicular drawn from the

origin to the normal at P is

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

y = logxe .

√e2 + 1

2√e2 + 1

1

e

1

2e

https://dl.doubtnut.com/l/_s9OyrCqUIQjW
https://dl.doubtnut.com/l/_f7bUuBQJhSDq


2. For the curve , the ratio of the cube of the sub-

tangent at a point on the curve to the square of the sub-normal

at the same point is :

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

4x5 = 5y4

( )
45

4

( )
4

4

5

y( )
4

5

4

x( )
5

4
5

3. The set of real values of x for which  is

increasing is :

f(x) =
x

logx

https://dl.doubtnut.com/l/_Tpj6Lwaohjir
https://dl.doubtnut.com/l/_PnBMOF8JfltX


A. {1}

B. 

C. empty

D. 

Answer: D

Watch Video Solution

{x : x < e}

{x : x ≥ e}

4. A wire of lenggth 20 cm is bent in the form of a sector of a

circle. The maximum area that can be snclosed by the wire is

A. 30 sq. cm

B. 10 sq. cm

C. 25 sq. cm

D. 20 sq. cm

https://dl.doubtnut.com/l/_PnBMOF8JfltX
https://dl.doubtnut.com/l/_NDbwEap6njNG


Answer: C

Watch Video Solution

5. If for the curve  the tangent at (1, -2) is

parallel to x-axis, then b =

A. 2

B. 

C. 1

D. 

Answer: D

Watch Video Solution

y = 1 + bx − x2

−2

−1

https://dl.doubtnut.com/l/_NDbwEap6njNG
https://dl.doubtnut.com/l/_0kCqUPpDT1cZ


6. The slopes of the tangent and normal at (0, 1) for the curve

 are respectively :

A. 1 and -1

B. 

C. 

D. 

Answer: C

Watch Video Solution

y = sinx + ex

− and 2
1

2

2 and −
1

2

−1 and 1

7. A stone is thrown vertically upwards and the height x ft,

reached by the stone in t seconds is given by  .

The stone reaches the maximum height in

x = 80t − 16t2

https://dl.doubtnut.com/l/_WbkoYzG8o7It
https://dl.doubtnut.com/l/_CL6psDSuS9w1


A. 2 secs

B. 2.5 secs

C. 3 secs

D. 3.5 secs.

Answer: B

Watch Video Solution

8. If  a is the acture angle between the curves 

 at (2,2), then a=

A. 1

B. 0

C. 

D. 

sin− 1

x2 + y2 = 4x and x2 + y2 = 8

1

√2

√3

2

https://dl.doubtnut.com/l/_CL6psDSuS9w1
https://dl.doubtnut.com/l/_2zjo5KfnOFRI


Answer: C

Watch Video Solution

9. The maximum area of rectangle that can be inscribed in a

circle of radius 2 units is :

A.  sq. units

B. 4 sq. units

C. 5 sq. units

D. 8 sq. units

Answer: D

Watch Video Solution

8π

https://dl.doubtnut.com/l/_2zjo5KfnOFRI
https://dl.doubtnut.com/l/_G4MZq4KNu01G


10. A stone is dropped into a quiet lake and waves in circles at

the speed of 5 cm/s. At the instant when the radius of the

circular wave is 8 cm, how fast is the enclosed area increasing?

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

8xcm2 /s

80πcm2 /s

6πcm2 /s

cm2 /s
8

3

11. A gardener is digging a plot of land. As he gets tired, he works

more slowly, After 't' minutes he is digging at a rate of 
2

√t

https://dl.doubtnut.com/l/_6exGpIFTNs0l
https://dl.doubtnut.com/l/_UT2EoD1gMxz9


square metres per minute. How long will it take him to dig an

area of 40 square metres ?

A. 10 minutes

B. 40 minutes

C. 100 minutes

D. 30 minutes.

Answer: C

Watch Video Solution

12. If  in , then

consider the statements : 

(a) f(x) and g(x) satisfy Mean Value Theorem 

(b) f(x) and g(x) both satisfy Rolle's theorem 

f(x) = x3 and g(x) = x3 − 4x −2 < x < 2

https://dl.doubtnut.com/l/_UT2EoD1gMxz9
https://dl.doubtnut.com/l/_xfv7TlYmKPVo


(c ) Only g(x) satis�es Rolle's theorem. 

OF THE STATEMENTS

A. (a) alone is correct

B. (a) and (c ) are correct

C. (a) and (b) are correct

D. None is correct.

Answer: B

Watch Video Solution

13. The tangent to the curve  at(1, 2) makes an angle 

with y-axis, then the value of tan  is

A. 3

B. 

y = x3 + 1 θ

θ

1

3

https://dl.doubtnut.com/l/_xfv7TlYmKPVo
https://dl.doubtnut.com/l/_XKSFf7zLVDtZ


C. 

D. 

Answer: B

Watch Video Solution

−
1

3

−3

14. The maximum value of  is :

A. 

B. 

C. 1

D. 

Answer: B

Watch Video Solution

( )
2x2

1

x

e1 / 2

(e)
1 / e

e2

https://dl.doubtnut.com/l/_XKSFf7zLVDtZ
https://dl.doubtnut.com/l/_gFqvKrhytUES


15. Let x be a number which exceeds its square by the greatest

possible quantity, then x =

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

1
2

1

4

−
3

4

1

3

16. The sub tangent at  on the curve  is :

A. 0

x =
π

2
y = sinx

https://dl.doubtnut.com/l/_gFqvKrhytUES
https://dl.doubtnut.com/l/_YnrPcnzVms45
https://dl.doubtnut.com/l/_Gq4ZC1bTIRbd


B. 1

C. 

D. None of these.

Answer: A

Watch Video Solution

π

2

17. A balloon which always remains spherical is being in�ated by

pumping in 10 cubic centrimeters of gas per second . Find the

rate at which the radius 15 cm .

A.  cm/sec

B.  cm/sec

C.  cm/sec

D.  cm/sec.

1

90π

1

9π

1

30π

1

π

https://dl.doubtnut.com/l/_Gq4ZC1bTIRbd
https://dl.doubtnut.com/l/_xDLHVBmOvNY4


Answer: A

Watch Video Solution

18. The two curves  and 

A. touch each other

B. cut at right-angle

C. cut at an angle 

D. cut at an angle 

Answer: B

Watch Video Solution

x3 − 3xy2 + 2 = 0 3x2y − y3 = 2

π

3

π

4

19. If x is real, the minimum value of  is :x2 − 8x + 17

https://dl.doubtnut.com/l/_xDLHVBmOvNY4
https://dl.doubtnut.com/l/_RUW1kZfhgBQf
https://dl.doubtnut.com/l/_42uyKo8IvcYY


A. 1

B. 2

C. 3

D. 4

Answer: A

Watch Video Solution

20. The slant height of a cone is �xed at 7 cm. If the rate of

increase of its height is 0.3 cm/sec., then the rate of increase of

its volume when its height is 4 cm is :

A.  cm/sec.

B.  cm/sec.

C.  cm/sec.

π

2

π

π

5

https://dl.doubtnut.com/l/_42uyKo8IvcYY
https://dl.doubtnut.com/l/_ql36B3oTK9WF


D.  cm/sec.

Answer: D

Watch Video Solution

π

10

21. If , then the acceleration is :

A. Directly proportional to S

B. Inversely proportional to S

C. Directly proportional to 

D. Inversely proportional to .

Answer: D

Watch Video Solution

S2 = at2 + 2bt + c

S2

S3

https://dl.doubtnut.com/l/_ql36B3oTK9WF
https://dl.doubtnut.com/l/_OJmkDCrDgOMA
https://dl.doubtnut.com/l/_DaNJIx8XOpyY


22. The value of 'c' in Lagrange's Theorem for the function

 in the interval  is :

A. 

B. 

C. 

D. None of these.

Answer: B

Watch Video Solution

f(x) = log(sinx) [ , ]
π

6

5π

6

π

4

π

2

2π

3

23. A ladder 5 m long is leaning against a well. The bottom of the

ladder is pulled along the ground, away from the well, at the rate

of 2 m/s. How fat is its height on the wall decreasing when the

foot of the ladder is 4m away from the wall?

https://dl.doubtnut.com/l/_DaNJIx8XOpyY
https://dl.doubtnut.com/l/_faYMh4gGIzob


A.  m/sec.

B.  m/sec.

C.  m/sec.

D.  m/sec.

Answer: B

Watch Video Solution

3

8

8

3

5

3

2

3

24. The angle between the curves : 

 is :

A. 

B. 

C. 

D. .

y2 = 4ax and ay = 2x2

tan− 1 3

4

tan− 1 3

5

tan− 1 4
3

tan− 1 5

3

https://dl.doubtnut.com/l/_faYMh4gGIzob
https://dl.doubtnut.com/l/_osB9BCHRT79n


Answer: B

Watch Video Solution

25. The maximum area in square units of an isosceles triangle

inscribed in an ellipse  with its vertex at one end

of the major axis is :

A. 

B. 

C. 

D. None of these.

Answer: B

Watch Video Solution

+ = 1
x2

a2

y2

b2

√3ab

ab
3√3

4

ab
5√3

4

https://dl.doubtnut.com/l/_osB9BCHRT79n
https://dl.doubtnut.com/l/_y34ovLyZZ93U



