
MATHS

BOOKS - MHTCET PREVIOUS YEAR PAPERS AND

PRACTICE PAPERS

APPLICATIONS OF DERIVATIVES

Topical Problems

1. The asbscissa of the point on the curve

 where the tangent is parallel to the

X-axis, is

A. 0

y = a(ex /a + e−x /a)

https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb
https://dl.doubtnut.com/l/_ptaU7VkF2S7a


B. 

C. 

D. 

Answer: A

Watch Video Solution

a

2a

−2a

2. The point on the curve  at which the tangent to

the curve is parallel to the X-axis, is

A. 

B. 

C. 

D. 

y = x3

(2, 2)

(3, 3)

(4, 4)

(0, 0)

https://dl.doubtnut.com/l/_ptaU7VkF2S7a
https://dl.doubtnut.com/l/_UQdPBZ7jaS8K


Answer: D

Watch Video Solution

3. The length of the subtangent at (2,2) to the curve

 is

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

x5 = 2y4

5

2

8

5

2

5

5

8

https://dl.doubtnut.com/l/_UQdPBZ7jaS8K
https://dl.doubtnut.com/l/_PW3eL3tRQYzw


4. The equation of the normal to the curve  at 

 is

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

y4 = ax3

(a, a)

x + 2y = 3a

3x − 4y + a = 0

4x + 3y = 7a

4x − 3y = 0

5. Let  The equation of the

normal to  at the point , is

g(x) = {
2e if x ≤ 1

log(x − 1) if x > 1

y = g(x) (3, log 2)

https://dl.doubtnut.com/l/_9AcXKPwBhaYn
https://dl.doubtnut.com/l/_VpwbK6NM1isC


A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

y − 2x = 6 + log 2

y + 2x = 6 + log 2

y − 2x = 6 − log 2

y + 2x = − 6 + log 2

6. The equation of the tangent to the curve l

thant is parallel to the X-axis, is

A. 

B. 

C. 

y = x + ,
4

x2

y = 0

y = 1

y = 2

https://dl.doubtnut.com/l/_VpwbK6NM1isC
https://dl.doubtnut.com/l/_DZmcnbOdzJzl


D. 

Answer: D

Watch Video Solution

y = 3

7. Find the equation of the tangent to the curve

 at the point 

A. 

B. 

C. 

D. 

Answer: B

√x + √y = a ( , )
a2

4

a2

4

xy = a2

x + y =
a2

2

xy =
a2

2

x − y =
a2

2

https://dl.doubtnut.com/l/_DZmcnbOdzJzl
https://dl.doubtnut.com/l/_X1mIjFaBLgqU


Watch Video Solution

8. The length of the subtangent to the curve

 at 

A. 3

B. 5

C. 15

D. 

Answer: C

Watch Video Solution

x2 + xy + y2 = 7 (1, − 3)

3

5

https://dl.doubtnut.com/l/_X1mIjFaBLgqU
https://dl.doubtnut.com/l/_TIt5LqBJzdrf


9. Find the length of normal to the curve

 at 

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

x = a(θ + sin θ), y = a(1 − cos θ) θ = .
π

2

2a

a

2

2

√2

√2a

10. The equation of the normal to the curve  at

(1,1) is

y = sin
πx

2

https://dl.doubtnut.com/l/_PpTVcI4Cc29a
https://dl.doubtnut.com/l/_Q3I3OQsqeeCn


A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

y = 1

x = 1

y = x

y − 1 = (x − 1)
−2

π

11. If the normal to the curve  at the point 

makes an angle  with the positive x-axis, then 

(a)  (b)  (c)  (d) 

A. 

B. 

y = f(x) (3, 4)

3π

4
f' (3) =

−1 −
3

4
4
3

1

−1

−3/4

https://dl.doubtnut.com/l/_Q3I3OQsqeeCn
https://dl.doubtnut.com/l/_KVdyrgw8MjVA


C. 

D. 

Answer: D

Watch Video Solution

4/3

1

12. The equation of tangent to the curve  at 

 is

A. 

B. 

C. 

D. 

y = 2 cos x

x =
π

4

y − √2 = 2√2(x − )
π

4

y + √2 = √2(x + )
π

4

y − 2√2 = − √2(x − )
π

4

y − √2 = √2(x − )
π

4

https://dl.doubtnut.com/l/_KVdyrgw8MjVA
https://dl.doubtnut.com/l/_Zra2ecjl21t2


Answer: C

Watch Video Solution

13. If the line  is a tangent to the curve 

 then

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

ax + by + c = 0

xy = 4

a < 0, b > 0

a ≤ 0, b > 0

a < 0, b < 0

a ≤ 0, b < 0

https://dl.doubtnut.com/l/_Zra2ecjl21t2
https://dl.doubtnut.com/l/_i6Dxknv9qtuW


14. Find the coordinates of the point on the curve

 where the tangent is perpendicular to the

straight line 

A. (0,2)

B. (1,0)

C. (-1,6)

D. (2,-2)

Answer: B

Watch Video Solution

y = x2– 3x + 2

y = x

15. Find the value of  such that the curve 

 touches the straight line 

n ∈ N

( )
n

+ ( )
n

= 2
x

a

y

b
+ = 2

x

a

y

b

https://dl.doubtnut.com/l/_W3JRjTCtuWkU
https://dl.doubtnut.com/l/_eWpfQPbrab6m


at the point 

A. 2

B. 3

C. 4

D. any real number

Answer: D

Watch Video Solution

(a, b).

16. The equation of normal to the curve

 at  is

A. 

x2 / 3 + y2 / 3 = a2 / 3 (a sin3 θ, a cos3 θ)

sin θx − cos θy = a sin4 θ − cos4 θ

https://dl.doubtnut.com/l/_eWpfQPbrab6m
https://dl.doubtnut.com/l/_v7XdNe9eG3Ee


B. 

C. 

D. None of the above

Answer: A

Watch Video Solution

sin θx + cos θy = a sin4 θ + a cos4 θ

sin θx − cos θy = a sin4 θ + a cos4 θ

17. The equation of the tangent to the curve  at

the point where the curve crosses Y-axis is equal to

A. 

B. 

C. 

D. 

y = 4e− x

4

3x + 4y = 16

4x + y = 4

x + y = 4

4x − 3y = − 12

https://dl.doubtnut.com/l/_v7XdNe9eG3Ee
https://dl.doubtnut.com/l/_36CK5J6DiFTJ


Answer: C

Watch Video Solution

18. The equation of the tangent to the curve

 at (2,2) is

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

x2 − 2xy + y2 + 2x + y − 6 = 0

2x + y − 6 = 0

2y + x − 6 = 0

x + 3y − 8 = 0

3x + y − 8 = 0

https://dl.doubtnut.com/l/_36CK5J6DiFTJ
https://dl.doubtnut.com/l/_WbWlNi5Mu62O


19. The lengths of tangent, subtangent, normal and

subnormal for the curve  at (1,1) are A,B,C

and D respectively, then their increasing order is

A. B,D,A,C

B. B,A,C,D

C. A,B,C,D

D. B,A,D,C

Answer: D

Watch Video Solution

y = x2 + x − 1

20. The point on the curve  where tangent makes 

 angle with x-axis, is

y2 = x

45∘

https://dl.doubtnut.com/l/_WD95ROlX7lJk
https://dl.doubtnut.com/l/_N2JMpr9TNwQO


A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

( , )
1

4

1

2

( , )
1

2

1

4

( , − )
1

2

1

2

( , )
1

2

1

2

21. The length of the subtangent to the curve  at 

 is

A. 

B. 

C. 

x2y2 = a4

( − a, a)

a

2

2a

a

https://dl.doubtnut.com/l/_N2JMpr9TNwQO
https://dl.doubtnut.com/l/_8CB1YHcB33fF


D. 

Answer: C

Watch Video Solution

a

3

22. All points on the curve  at which

the tangents are parallel to the axis of x lie on a

A. a straight line

B. a circle

C. a parabola

D. an ellipse

Answer: C

y2 = 4a(x + a  sin )
x

a

https://dl.doubtnut.com/l/_8CB1YHcB33fF
https://dl.doubtnut.com/l/_A3ALdglt5eSJ


Watch Video Solution

23. Find the equation of the normal at the point

for the curve .

A. 

B. 

C. 

D. None of the above

Answer: B

Watch Video Solution

(am2, am3) ay2 = x3

2x + 3my − 3am3 − 2am2 = 0

2x + 3my − 3am4 − 2am2 = 0

2x + 3m2y − 3am3 − 2am3 = 0

https://dl.doubtnut.com/l/_A3ALdglt5eSJ
https://dl.doubtnut.com/l/_VurGd4chRwjn


24. In the curve  , prove that the 

power of the sub-tangent varies as the  power of the

sub-normal.

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

xm+n = am−ny2n mth

nth

m

n

1/n

1/m

25. At which point the tangent to the curve  is

parallel to the line ?

x2 + y2 = 25

3x − 4y = 7

https://dl.doubtnut.com/l/_7LkJlmgJLBfb
https://dl.doubtnut.com/l/_sZUhTHkF4sjw


A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

(3, 4), ( − 3, − 4),

(3, − 4), ( − 3, 4)

(4, 3)( − 4, − 3)

( − 4, 3)(4, − 3)

26. The equation of the tangent to the curve

 at the point where the ordinate & the

abscissa are equal is

A. 

B. 

y = √9 − 2x2

2x + y − 3√3 = 0

2x + y + √3 = 0

https://dl.doubtnut.com/l/_sZUhTHkF4sjw
https://dl.doubtnut.com/l/_hXECy24vC49B


C. 

D. None of these

Answer: A

Watch Video Solution

2x + y − √3 = 0

27. If the normal line at  on the curve 

is  then the values of  are

A. 4,-14

B. 4,14

C. 

D. 

(1, − 2) y2 = 5x − 1

ax − 5y + b = 0 a and b

−4, 14

4, 2

https://dl.doubtnut.com/l/_hXECy24vC49B
https://dl.doubtnut.com/l/_PuUND3opUi5e


Answer: A

Watch Video Solution

28. The sum of the intercepts made on the axes of

coordinates by any tangent to the curve  is

equal to

A. 

B. 

C. 

D. None of these

Answer: A

Watch Video Solution

√x + √y = √a

a

2a

2√a

https://dl.doubtnut.com/l/_PuUND3opUi5e
https://dl.doubtnut.com/l/_yx5ZrRbNDgiJ


29. Find the equation of a normal to the curve 

which is parallel to the line 

A. (0,0)

B. 

C. 

D. 

Answer: D

Watch Video Solution

y = x loge x

2x − 2y + 3 = 0.

(e, e)

(e2, 2e2)

(e− 2, − 2d − 2)

https://dl.doubtnut.com/l/_yx5ZrRbNDgiJ
https://dl.doubtnut.com/l/_BsJhMgiLDIQu


30. If the distance  travelled by a particle in time  is

, then the acceleration at  is

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

s t

s = a sin t + b cos 2t t = 0

a

−a

4b

−4b

31. A ladder of length  rests with one end agains a

vertical wall and the other on the vessel ground. If the

lower end slips away at the rate of  , then when it is 

17m

1ms− 1

https://dl.doubtnut.com/l/_WiTwNurNNPNE
https://dl.doubtnut.com/l/_nLwUD2gWnJXS


 away from the wall, its upper end is coming down at the

rate of

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

8m

ms− 15

8

− ms− 18

15

ms− 15π

4

ms− 18

5

32. The maximum height is reached is  by a stone thrown

vertically upwards and moving under the equation

5s

https://dl.doubtnut.com/l/_nLwUD2gWnJXS
https://dl.doubtnut.com/l/_iOaxWzzom8ev


, where  is in metre and  is in second.

The value of  is

A. 

B. 

C. 

D. None of these

Answer: B

Watch Video Solution

10s = 10ut − 49t2 s t

u

4.9ms− 1

49ms− 1

98ms− 1

33. If the edge of a cube increases at the rate of  per

second, at what rate the volume in increasing when the

edge is 

60cm

90cm

https://dl.doubtnut.com/l/_iOaxWzzom8ev
https://dl.doubtnut.com/l/_fhvNfbxJoIgc


A. 

B. 

C. 

D. None of the above

Answer: B

Watch Video Solution

486000cm3s− 1

1458000cm3s− 1

43740000cm3s− 1

34. The diagonal of square is changing at the rate of

. Then the rate of change of area, when the area

is , is equal to

A. 

B. 

0.5cms− 1

400cm2

20√2cm2s− 1

10√2cm2s− 1

https://dl.doubtnut.com/l/_fhvNfbxJoIgc
https://dl.doubtnut.com/l/_60wmFejHwHzH


C. 

D. 

Answer: B

Watch Video Solution

cm2s− 11

10√2

cm2s− 110

√2

35. A particle is moving in a straight line. At time  the

distance between the particle from its starting point is

given by . Its acceleration will be zero at

A.  unit time

B.  units time

C.  units time

D.  units time

t

x = t − 6t2 + t3

t = 1

t = 2

t = 3

t = 4

https://dl.doubtnut.com/l/_60wmFejHwHzH
https://dl.doubtnut.com/l/_rdrJGEsIXzAS


Answer: B

Watch Video Solution

36. If there is an error of  in themeasurement of

the diameter of sphere then the percentage error in its

volume, when radius is 

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

±0.04cm

10cm

±1.2

±1.0

±0.8

±0.6

https://dl.doubtnut.com/l/_rdrJGEsIXzAS
https://dl.doubtnut.com/l/_5B7qKcACPyT2


37. The instantaneous rate of change at  for the

function  is

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

t = 1

f(t) = te− 1 + 9

−1

9

0

2

https://dl.doubtnut.com/l/_5B7qKcACPyT2
https://dl.doubtnut.com/l/_14BKWncvBHwk


38. The distance covered by a particle in  second is given by

. After  its velocity will be

A. 0 unit

B. 3 units

C. 4 units

D. 7 units

Answer: A

Watch Video Solution

t

x = 3 + 8t − 4t2 1s

39. A stone is thrown vertically upwards from the top of a

tower  high according to the law of motion given by64m

https://dl.doubtnut.com/l/_FqReXMm0SdZF
https://dl.doubtnut.com/l/_3MUi81bBQhqC


. The greatest height attained by the stone

above ground is

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

s = 48t − 16t2

36m

32m

100m

64m

40. A lizard, at an initial distance of 21 cm behind an insect,

moves from rest with an acceleration of  and

pursues the insect which is crawling uniformly along a

2cms− 2

https://dl.doubtnut.com/l/_3MUi81bBQhqC
https://dl.doubtnut.com/l/_lmQwCb6CiTHJ


straight line at a speed of . Then the lizard will

catch the insect after

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

20cms− 1

24s

21s

1s

20s

41. The distance travelled by a motor car in  seconds after

the brakes are applied is  feet where . The

distance travelled by the car before it stops, is

t

s s = 22t − 12t2

https://dl.doubtnut.com/l/_lmQwCb6CiTHJ
https://dl.doubtnut.com/l/_s4E2VOurpg9E


A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

10.08ft

10ft

11ft

11.5ft

42. The circumference of a circle is measured as 56 cm with

an error 0.02 cm. The percentage error in its area is

A. 

B. 

C. 

1/7

1/28

1/14

https://dl.doubtnut.com/l/_s4E2VOurpg9E
https://dl.doubtnut.com/l/_rPOAQbMrwrFn


D. 

Answer: C

Watch Video Solution

1/56

43. A stone is falling freely and describes a distance  in 

seconds given by equation .  

The acceleration of the stone is

A. uniform

B. zero

C. non-uniform

D. indeterminate

s t

s = gt21

2

https://dl.doubtnut.com/l/_rPOAQbMrwrFn
https://dl.doubtnut.com/l/_helBSW7b7108


Answer: A

Watch Video Solution

44. A spherical balloon is expanding. If the radius is

increasing at the rate of , the rate at which the

volume increases in cubic centrimeters per minute when

theradius is 5 cm is

A. 

B. 

C. 

D. 

Answer: C

2cm min− 1

10πcm3
− 1

min

100πcm3
− 1

min

200πcm3
− 1

min

50πcm3
− 1

min

https://dl.doubtnut.com/l/_helBSW7b7108
https://dl.doubtnut.com/l/_ehAWWpubKocB


Watch Video Solution

45. If the surface area of a sphere of radius r is increasing

uniformly at the rate , then the rate of change of

its volume is:

A. constant

B. proportional to 

C. proportional to 

D. proportional to 

Answer: D

Watch Video Solution

8
(cm)

2

s

√R

r2

r

https://dl.doubtnut.com/l/_ehAWWpubKocB
https://dl.doubtnut.com/l/_mh3Bdpx0QPTg
https://dl.doubtnut.com/l/_Fih0SOQaTN7Y


46. A Spherical balloon is being in�ated at the rate of

35cc/min. The rate of increase in the surface area(in

cm2/min.) of the balloon when its diameter is 14 cm, is

A. 10

B. 

C. 100

D. 

Answer: A

Watch Video Solution

√10

10√10

47. If there is 2% error in measuring the radius of sphere,

then…………… will be the percentage error in the surface area.

https://dl.doubtnut.com/l/_Fih0SOQaTN7Y
https://dl.doubtnut.com/l/_LwW0f9Bnm3te


A. 0.03

B. 0.01

C. 0.04

D. 0.02

Answer: C

Watch Video Solution

48. A man of  height walks at a uniform speed of

 away from a lamp post of 6m height. The rate at

which the length of his shadow increase in

A. 

B. 

2m

6kmh− 1

2kmh− 1

1kmh− 1

https://dl.doubtnut.com/l/_LwW0f9Bnm3te
https://dl.doubtnut.com/l/_t2GcBRWgze76


C. 

D. 

Answer: C

Watch Video Solution

3kmh− 1

6kmh− 1

49. A particle moves along the curve  At what

point(s) on the curve are the  and  coordinates of the

particle changing at the same rate?

A. 

B. 

C. 

D. 

y = x2 + 2x.

x y

1, 3

( , )
1

2

5

2

( − , − )
1

2

3

4

( − 1, − 1)

https://dl.doubtnut.com/l/_t2GcBRWgze76
https://dl.doubtnut.com/l/_dX6mADYmC9xO


Answer: C

Watch Video Solution

50. Gas is being pumped into a spherical balloon at the rate

of . Then the rate at which the radius increases

when it reaches the value 15 ft, is

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

30ft3
− 1

min

ft
− 1

min
1

30π

ft
− 1

min
1

15π

ft
− 1

min
1

20

ft
− 1

min
1

15

https://dl.doubtnut.com/l/_dX6mADYmC9xO
https://dl.doubtnut.com/l/_GBamHGy4daaH


51. The distance travelled  in metres by a particle in 

second is given by . The speed of the

particle after  will be

A. 

B. 

C. 

D. None of these

Answer: A

Watch Video Solution

s t

s = t3 + 2t2 + t

1s

8cms− 1

6cms− 1

2cms− 1

https://dl.doubtnut.com/l/_GBamHGy4daaH
https://dl.doubtnut.com/l/_FXVbo0mli2Ga


52.  is equal to

A. 6.91

B. 9.19

C. 9.06

D. None of these

Answer: A

Watch Video Solution

f(x) = x3 − 3x + 5, f(1.99)

53. , approximately given that  is

A. 

B. 

cos(90∘ 30' ) 1∘ = 0.0175

−0.0082

−0.0087

https://dl.doubtnut.com/l/_hzjeCMtqSKg5
https://dl.doubtnut.com/l/_KIIIAti8u0nL


C. 

D. 

Answer: B

Watch Video Solution

0.0087

0.0081

54. Approximate value of  is

A.  radian

B.  radia

C.  radian

D.  radian

Answer: D

tan− 1(0.999)

− 0.005
π

4

− 0.003
π

2

− 0.002
π

3

− 0.0005
π

4

https://dl.doubtnut.com/l/_KIIIAti8u0nL
https://dl.doubtnut.com/l/_o8vPOc99W7Ew


Watch Video Solution

55. The apprximate value of , given that 

 is

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

sin(31∘ )

1∘ = 0.0175, cos 30∘ = 0.8660

0.5100

0.5152

0.5295

0.5175

https://dl.doubtnut.com/l/_o8vPOc99W7Ew
https://dl.doubtnut.com/l/_k8ykIiSYtMl4


56. Moving along the X-axis there are two points with

. The speed with which they are

reaching from each other at the time of encounter is (  is

cm and is in second)

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

x = 10 + 6t, x = 3 + t2

x

t

16cms− 1

20cms− 1

8cms− 1

12cms− 1

https://dl.doubtnut.com/l/_XI6xrvbGNGAD


57. An object is moving in the clockwise direction around

the unit circle . As it passes through the point 

, its y-coordinate is decreasing at the rate of 3

unit per second. The rate at which the x-coordinate changes

at this point is (in unit per second)

A. 2

B. 

C. 

D. 

Answer: B

Watch Video Solution

x2 + y2 = 1

( , )
1

2

√3

2

3√3

√3

2√3

https://dl.doubtnut.com/l/_Xm9aTw5i84gr
https://dl.doubtnut.com/l/_OWY3TtzBBZCA


58. A particle is moving along the curve . If

, then particle would be moving with uniform

A. rotation

B. velocity

C. acceleration

D. retardation

Answer: C

Watch Video Solution

x = at2 + bt + c

ac = b2

59. The position of a point in time  is given by

. Its acceleration at time  is

t

x = a + bt − ct2, y = at + bt2 t

https://dl.doubtnut.com/l/_OWY3TtzBBZCA
https://dl.doubtnut.com/l/_OUvjsqqisonF


A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

b − c

b + c

2b − 2c

2√b2 + c2

60. The distance  metres covered by a boy in  second, is

given by . The boy will stop after

A. 

B. 

C. 

s t

s = 3t2 − 8t + 5

1s

s
3

4

s
4
3

https://dl.doubtnut.com/l/_OUvjsqqisonF
https://dl.doubtnut.com/l/_6MLpXl5k03PR


D. 

Answer: C

Watch Video Solution

4s

61. A ladder 20 ft long has one end on the ground and the

other end in contact with a vertical wall. The lower end slips

along the ground. If the lower end of the ladder is 16 t away

from the wall, upper end is moving  time as fast as the

lower end, then  is

A. 

B. 

C. 

λ

λ

1

3

2

3

4
3

https://dl.doubtnut.com/l/_6MLpXl5k03PR
https://dl.doubtnut.com/l/_ZMC7pboZfxVY


D. 

Answer: C

Watch Video Solution

5

3

62. The aproximate value of square root of 25.2 is

A. 5.01

B. 5.02

C. 5.03

D. 5.04

Answer: B

Watch Video Solution

https://dl.doubtnut.com/l/_ZMC7pboZfxVY
https://dl.doubtnut.com/l/_mL8pkwdCNHNE


63. The approxiamte value of  is

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

(0.007)
1
3

21

120

23

120

29

120

31

120

64. A spherical balloon is punped at the rate of

, the rate of increase of its radius if its radius

is 15 inch is

10inch3
− 1

min

https://dl.doubtnut.com/l/_mL8pkwdCNHNE
https://dl.doubtnut.com/l/_WqRVCjzQdKi4
https://dl.doubtnut.com/l/_wnOcbnkH3Wh1


A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

inch
− 1

min
1

30π

inch
− 1

min
1

60π

inch
− 1

min
1

90π

inch
− 1

min
1

120π

65. x and y are the sides of two square such that

. The rate of change of area of the second

square with respect to that of the �rst square is

A. 

B. 

y = x − x2

2x2 + 3x + 1

2x2 + 2x − 1

https://dl.doubtnut.com/l/_wnOcbnkH3Wh1
https://dl.doubtnut.com/l/_HHdR7YLFVA6d


C. 

D. 

Answer: C

Watch Video Solution

2x2 − 3x + 1

3x2 + 2x + 1

66. The speed  of a particle moving along a straight line is

given by , where  is its distance from the

origin. The acceleration of the particle is

A. 

B. 

C. 

D. 

v

a + bv2 = x2 x

bx

x

a

x

b

x

ab

https://dl.doubtnut.com/l/_HHdR7YLFVA6d
https://dl.doubtnut.com/l/_fyf5kLPONI76


Answer: C

Watch Video Solution

67. The rate of change of surface area of a sphere of radius

r when the radius is increasing at the rate of 2 cm/sec is

proportional to

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

1

r

1

r2

r

r2

https://dl.doubtnut.com/l/_fyf5kLPONI76
https://dl.doubtnut.com/l/_GwTRESeGtPAl


68. verify Rolle's theorem for the function

 in 

A. 0

B. 

C. 

D. 

Answer: C

Watch Video Solution

f(x) = x(x + 3)e− x

2 [ − 3, 0]

−1

−2

−3

https://dl.doubtnut.com/l/_GwTRESeGtPAl
https://dl.doubtnut.com/l/_0xIBvCarVeNO


69. The function  is strictly decreasing for all

 if

A. 0

B. 

C. 

D. None of these

Answer: B

Watch Video Solution

f(x) = ax + b

xεR

a < 0

a > 0

70. The function  is

A. increasing

f(x) = 2 − 3x

https://dl.doubtnut.com/l/_0gxKzxjz5QN6
https://dl.doubtnut.com/l/_lqcWTzkZdJXu


B. decreasing

C. neither decreasing nor increasing

D. None of the above

Answer: B

Watch Video Solution

71. The function  is an

increasing function in  (b)  

(d) 

A. 

B. 

C. 

f(x) = tan− 1(sinx + cos x)

( − , )
π

2

π

4
(0, )

π

2
( − , )

π

2

π

2

( , )
π

4

π

2

( , )
π

4

π

2

( − , )
π

2

π

4

(0, )
π

2

https://dl.doubtnut.com/l/_lqcWTzkZdJXu
https://dl.doubtnut.com/l/_dJzvPFuVyYo9


D. 

Answer: B

Watch Video Solution

( − , )
π

2

π

2

72. A value of  for which the conclusion of mean value

theorem bolds for the function  on the

interval  is  (b)   (d) 

A. 

B. 

C. 

D. 

C

f(x) = gloex

[1, 3] (log)e3
1

2
(log)3e (log)e3 2(log)3e

2 log3 e

loge 3
1

2

log3 e

loge 3

https://dl.doubtnut.com/l/_dJzvPFuVyYo9
https://dl.doubtnut.com/l/_A0XqAaPhJacS


Answer: A

Watch Video Solution

73. Value of  of Rolle's theorem for  on

A. 0

B. 1

C. -1

D. does not exist

Answer: A

Watch Video Solution

c f(x) = log(x4 + 3)

[ − 1, 1]

https://dl.doubtnut.com/l/_A0XqAaPhJacS
https://dl.doubtnut.com/l/_kO9dCylT7VKA


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

is supposed to be increasing. Which of the following parts

is incorrectly matched? Interval, Function [2,  ,

  , 

 ,   , 

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

∞)

2x3 − 3x2 − 12x + 6 ( − ∞, ∞) x3 = 3x2 + 3x + 3

( − ∞ − 4) x3 + 6x2 + 6( − ∞, )
1

3
3x2 − 2x + 1

Function Interval

x3 + 6x2 + 6 ( − ∞, − 4)

Function Interval

3x2 − 2x + 1 ( − ∞, )1
3

Function Interval

2x3 − 3x2 − 12x + 6 [2, ∞)

Function Interval

x3 − 3x2 + 3x + 3 ( − ∞, ∞)

https://dl.doubtnut.com/l/_t2LyAMGyLvil
https://dl.doubtnut.com/l/_GA0lcQSzVEdI


75. The function  is

increasing on

A. 

B. 

C. 

D. None of these

Answer: A

Watch Video Solution

f(x) = log(1 + x) − 2 ⋅
x

2 + x

( − 1, ∞)

( − ∞, 0)

( − ∞, ∞)

76.  is

A. an increasing function

f(x) = ( )
e2x − 1

e2x + 1

https://dl.doubtnut.com/l/_GA0lcQSzVEdI
https://dl.doubtnut.com/l/_w4X3DIM1Oj52


B. a decreasing function

C. an even function

D. None of these

Answer: A

Watch Video Solution

77. The set of all points for which  stricltly

increasing is

A. 

B. 

C. 

D. 

f(x) = x2e−x

(0, 2)

(2, ∞)

( − 2, 0)

( − ∞, ∞)

https://dl.doubtnut.com/l/_w4X3DIM1Oj52
https://dl.doubtnut.com/l/_fMAi9sMpZDT4


Answer: A

Watch Video Solution

78. If

A.  is strictly increasing function

B.  has a local maxima

C.  is strictly decreasing function

D.  is bounded

Answer: A

Watch Video Solution

f(x) = x3 + bx3 + cx + d and 0 < b2 < cthen in( − ∞, ∞)

f(x)

f(x)

f(x)

f(x)

https://dl.doubtnut.com/l/_fMAi9sMpZDT4
https://dl.doubtnut.com/l/_Cp2v5U2WnmCK


79. The function  increases in the

interval (a)  (b)  (c)  (d) 

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

f(x) = cot − 1 x + x

(1,  ∞) ( − 1,  ∞) ( − ∞,  ∞)

(0,  ∞)

(1, ∞)

( − 1, ∞)

( − ∞, ∞)

(0, ∞)

80. For every value of  the function  isx f(x) =
1

5x

https://dl.doubtnut.com/l/_amKDwhoWEUPp
https://dl.doubtnut.com/l/_eJZAVynSr0tO


A. Decreasing

B. Increasing

C. Neither increasing nor decreasing

D. increasin for  and decreasing for 

Answer: A

Watch Video Solution

x > 0 x < 0

81. The function  is

A. increasing on 

B. decreasing on

C. increasing on , decreasing on 

f(x) =
log(π + x)

log(e + x)

(0, ∞)

(0, ∞)

(0, )
π

e
( , ∞)
π

e

https://dl.doubtnut.com/l/_eJZAVynSr0tO
https://dl.doubtnut.com/l/_h23waiA0zvsS


D. decreasing onn , increasing on 

Answer: B

Watch Video Solution

(0, )
π

e
( , ∞)
π

e

82. If then f(x) is

A. increasing in 

B. decreasing in 

C. increasing in 

D. decreasing in 

Answer: A

Watch Video Solution

f(x) = e1 −x

[ − 1/2, 1]

R

R

[ − 1/2, 1]

https://dl.doubtnut.com/l/_h23waiA0zvsS
https://dl.doubtnut.com/l/_rKWUf1bS7NR4


83. In which of the following functions, Rolle's theorem is

applicable?

A.  in 

B.  in 

C.  in 

D.  in 

Answer: D

Watch Video Solution

f(x) = |x| −2 ≤ x ≤ 2

f(x) = tanx 0 ≤ x ≤ π

f(x) = 1 + (x − 2)2 / 3 1 ≤ x ≤ 3

f(x) = x( − 2)2 0 ≤ x ≤ 2

84. The interval of increase of the function

 isf(x) = x − ex + tan( )
2π

7

https://dl.doubtnut.com/l/_rKWUf1bS7NR4
https://dl.doubtnut.com/l/_fx9CH710boYO
https://dl.doubtnut.com/l/_OpfO6pdCVOvZ


A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

(0, ∞)

( − ∞, 0)

(1, ∞)

( − ∞, − 1)

85. The function  increases in

A. 

B. 

C. 

f(x) = (9 − x2)
2

( − 3, 0) ∪ (3, ∞)

( − ∞, − 3) ∪ (3, ∞)

( − ∞, − 3) ∪ (0, 3)

https://dl.doubtnut.com/l/_OpfO6pdCVOvZ
https://dl.doubtnut.com/l/_syGdBaU6n984


D. 

Answer: A

Watch Video Solution

( − 3, 3)

86. If  in  then 

A. satis�es Rolle's theorem and  so that 

B. does not satisfy Rolle's theorem but 

C. satis�es Rolle's theorem and 

D. satis�es Lagrange's Mean Value theorem but

f(x) =
sinx

ex
[0, π] f(x)

c =
π

4

f' ( ) = 4
π

4

f' ( ) > 0
π

4

f' ( ) = 0
π

4

f' ( ) ≠ 0
π

4

https://dl.doubtnut.com/l/_syGdBaU6n984
https://dl.doubtnut.com/l/_R0igE6zXbGIK


Answer: C

Watch Video Solution

87. Select the correct statement from a., b., c., d.. The

function 

A. strictly increase in the inverval 

B. increases in the interval 

C. decreases in the interval 

D. strictly decreases in the interval 

Answer: D

Watch Video Solution

f(X) = xe1 −x

( , 2)
1

2

(0, ∞)

(0, 2)

(1, ∞)

https://dl.doubtnut.com/l/_R0igE6zXbGIK
https://dl.doubtnut.com/l/_upwj89uu6U1J


88. The function 

A. increases everywhere

B. decreases in 

C. increases in 

D. None of these

Answer: B

Watch Video Solution

f(x) = 1 − x3

(0, ∞)

(0, ∞)

89. If  the function  is a

monotonically decreasing function for values of  given by

A. 

a < 0, f(x) = eax + e−ax

x

x < 0

https://dl.doubtnut.com/l/_lyVUv1ln2ppy
https://dl.doubtnut.com/l/_bOQNSYeHRpMc


B. 

C. 

D. 

Answer: A

Watch Video Solution

x > 0

x < 1

x > 1

90. For a given integer  in the interval

 the graph of  is

A. increasing from -1 to 1

B. decreasing from -1 to 0

C. decreasing from 0 to 1

D. None of these

k

[2πk − , 2πk + ]
π

2

π

2
sinx

https://dl.doubtnut.com/l/_bOQNSYeHRpMc
https://dl.doubtnut.com/l/_UJeVovxKQePd


Answer: A

Watch Video Solution

91. On the interval  the function  is

A. increasing

B. decreasing

C. neither increasing nor decreasing

D. None of the above

Answer: A

Watch Video Solution

(0, )
π

2
log sinx

https://dl.doubtnut.com/l/_UJeVovxKQePd
https://dl.doubtnut.com/l/_Izs6QwSWGqtp


92. If  then the real number c of

the mean value theorem is

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

f(x) = cos x, 0 ≤ x ≤
π

2

π

6

π

4

sin− 1( )
2

π

cos − 1( )
2

π

93. If  is decreasing for all , then

A. 

f(x) =
a sinx + b cos x

c sinx + d cos x
x

ad − bc > 0

https://dl.doubtnut.com/l/_rA67TKyrIUdN
https://dl.doubtnut.com/l/_4glI9RmNcWSM


B. 

C. 

D. 

Answer: B

Watch Video Solution

ad − bc < 0

ab − cd > 0

ab − cd < 0

94. Find the value of  in order that

 decreases for all real

values of 

A. 

B. 

C. 

a

f(x) = √3 sinx − cos x − 2ax + b

x.

a < 1

a ≥ 1

a ≥ √2

https://dl.doubtnut.com/l/_4glI9RmNcWSM
https://dl.doubtnut.com/l/_HHJu6IcofQXq


D. 

Answer: B

Watch Video Solution

a < √2

95. Which of the following statements is /are true?

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

log(1 + x) > x − , ∀xε(0, ∞)
x2

2

log(1 + x) < x − , ∀xε(0, ∞)
x2

2

sinx < x < tanx, ∀xε( − , )
π

2

π

2

sinx > x > tanx, ∀xε(0, )
π

2

https://dl.doubtnut.com/l/_HHJu6IcofQXq
https://dl.doubtnut.com/l/_OiHBMk1cVnHB


96. The function  de�ned by  is

A. decreasing for all 

B. decreasing on  and increasing in 

C. increasing for all x

D. decreasing in  and increasing in 

Answer: D

Watch Video Solution

f f(x) = (x + 2)e−x

x

( − ∞, − 1)

( − 1, ∞)

( − 1, ∞)

( − ∞, − 1)

https://dl.doubtnut.com/l/_OiHBMk1cVnHB
https://dl.doubtnut.com/l/_lCyJQPHJSM6G


97. The function 

A. always increases

B. always decreases

C. never decreases

D. sometimes increases and sometimes decreases

Answer: A

Watch Video Solution

f(x) = tanx − x

98. What are the values of c for which Rolle's theorem for

the function  in the interval  is

veri�ed?

f(x) = x3 − 3x2 + 2x [0, 2]

https://dl.doubtnut.com/l/_RAUHvWf2Zn4T
https://dl.doubtnut.com/l/_ZhWtPAR0VAMC


A. 

B. 

C. 

D. None of these

Answer: B

Watch Video Solution

c = ± 1

c = 1 ±
1

√3

c = ± 2

99. The interval in which the function  is

decreasing is

A. 

B. 

C. 

y = x3 + 5x2 − 1

(0, )
10

3

(0, 10)

( , 0)
−10

3

https://dl.doubtnut.com/l/_ZhWtPAR0VAMC
https://dl.doubtnut.com/l/_62trMySO3CBs


D. 

Answer: C

Watch Video Solution

(2, 9)

100. The point in the interval  where  sinx

has maximum slope is

A. 

B. 

C. 

D. 

Answer: B

(0, 2π) f(X) = ex

π

4

π

2

π

3π

2

https://dl.doubtnut.com/l/_62trMySO3CBs
https://dl.doubtnut.com/l/_FiQEHHJfYdn3


Watch Video Solution

101. The function  has

A. one maximum value

B. one minimum value

C. no extreme value

D. one maximum and one minimum value

Answer: C

Watch Video Solution

f(x) = x3 + ax2 + bx + c, a2 ≤ 3b

102. If , then  isy = , a ≠ b
sin(x + a)

sin(x + b)
y

https://dl.doubtnut.com/l/_FiQEHHJfYdn3
https://dl.doubtnut.com/l/_zO9LcP23xTyb
https://dl.doubtnut.com/l/_YaXl0MDXyzeH


A. minima at 

B. maxima at 

C. neither minima nor maxima at 

D. None of the above

Answer: C

Watch Video Solution

x = 0

x = 0

x = 0

103. �स� क��जए क� दी हुई �तय�क ऊंचाई और मह�म आयतन वाले शंकु

का अध� शीष� कोण  होता है |

A. 

B. 

C. 

tan− 1 √2

2

1

√2

https://dl.doubtnut.com/l/_YaXl0MDXyzeH
https://dl.doubtnut.com/l/_ElQnBGP3YpZ9


D. 

Answer: C

Watch Video Solution

√3

104. Let  be a

polynomial in a real variable  with `0

A. neither a maximum nor a minimum

B. only one maximum

C. only one minimum

D. only one maximum and only one minimum

Answer: C

P (x) = a0 + a1x
2 + a2x

4 + + anx
2n

x

https://dl.doubtnut.com/l/_ElQnBGP3YpZ9
https://dl.doubtnut.com/l/_HHAPodmAUZga


Watch Video Solution

105. The equation of the tangent to the curve

 at the point of its maximum, is

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

y = (2x − 1)e2 ( 1 −x )

y − 1 = 0

x − 1 = 0

x + y − 1 = 0

x − y + 1 = 0

https://dl.doubtnut.com/l/_HHAPodmAUZga
https://dl.doubtnut.com/l/_yacwFL7t2BaY


106. The number of values of  where the function

 attains its maximum is 0 (b) 1 (c)

2 (d) in�nite

A. 1

B. 0

C. 2

D. in�nite

Answer: A

Watch Video Solution

x

f(x) = cos x + cos(√2x)

107. let  The , 

 has

f(x) = 1 + 2x2 + 22x4 + .... . + 210x20.

f(x)

https://dl.doubtnut.com/l/_3ilPXHWqkwec
https://dl.doubtnut.com/l/_tEcIyiaZS4kI


A. more than one minimum

B. exactly one minimum

C. atleast one maximum

D. None of the above

Answer: B

Watch Video Solution

108. the maximum value of  on 

is (i)  (ii)  (iii)  (iv)

A. 

B. 

C. 

f(x) =
x

4 + x + x2
[ − 1, 1]

−
1

4
−

1

3

1

6

1

b

−
1

3

−
1

4

1

4

https://dl.doubtnut.com/l/_tEcIyiaZS4kI
https://dl.doubtnut.com/l/_OMsrs1KvQ0mL


D. 

Answer: D

Watch Video Solution

1

6

109. The largest value of  for 

 occurs at x equals

A. 

B. 

C. 

D. 

Answer: D

2x3 − 3x2 − 12x + 5

−2 ≤ x ≤ 4

−4

0

1

4

https://dl.doubtnut.com/l/_OMsrs1KvQ0mL
https://dl.doubtnut.com/l/_VzheuQBDfbdz


Watch Video Solution

110. The minimum value of , when  is

A. 9

B. 12

C. 8

D. 6

Answer: B

Watch Video Solution

2x + 3y xy = 6

111. The maximum value of  when  isxy x + 2y = 8

https://dl.doubtnut.com/l/_VzheuQBDfbdz
https://dl.doubtnut.com/l/_OdY6j6yjVSkK
https://dl.doubtnut.com/l/_mnRbL8vUz5Wd


A. 20

B. 16

C. 24

D. 8

Answer: D

Watch Video Solution

112. The minimum value of  is

A. 0

B. 1

C. 2

e (2x2 − 2x+ 1 )sin2 x

https://dl.doubtnut.com/l/_mnRbL8vUz5Wd
https://dl.doubtnut.com/l/_1jYxLzFVYhcw


D. 3

Answer: B

Watch Video Solution

113. All possible value of  on

[0,1] is 1 (b) 2 (c) 3 (d) 

A. 0

B. 1

C. 2

D. -1

Answer: C

f(x) = (x + 1) − (x − 1)
1
3

1
3

1

3

https://dl.doubtnut.com/l/_1jYxLzFVYhcw
https://dl.doubtnut.com/l/_xOa6fQ2TRISP


Watch Video Solution

114. The function  has a local minimum at 

 (b)   (d) 

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

f(x) = +
x

2

2

x

x = 2 x = − 2 x = 0 x = 1

x = − 2

x = 0

x = 1

x = 2

https://dl.doubtnut.com/l/_xOa6fQ2TRISP
https://dl.doubtnut.com/l/_x5AEw8ORQx23


115. The function  is maximum when  is

equal to

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

y − a(1 − cos x) x

π

π

2

−
π

2

−
π

6

116. The denominator of a fraction is greater than 16 of the

square numerator, then least value of fraction is

https://dl.doubtnut.com/l/_1TdvWaAPn93d
https://dl.doubtnut.com/l/_tgDNv91lpjWQ


A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

−
1

4

−
1

8

1

12

1

16

117. The minimum value of

 is

A. 

B. 

C. 

f(x) − sin4 x + cos4 x, 0 ≤ x ≤
π

2

1

2√2

1

4

−1

2

https://dl.doubtnut.com/l/_tgDNv91lpjWQ
https://dl.doubtnut.com/l/_Hkeh7uC0hAUq


D. 

Answer: D

Watch Video Solution

1

2

118. Find the points of local maxima or local minima, if any,

of the following function, using the �rst derivative test.

Also, �nd the local maximum or local minimum values, as

the case may be: 

A. 

B. 

C. 

D. 

f(x) = (x − 1)(x + 2)2

−4, − 4

0, − 4

4, 0

0, 0

https://dl.doubtnut.com/l/_Hkeh7uC0hAUq
https://dl.doubtnut.com/l/_ZYeL3aeRVnxK


Answer: B

Watch Video Solution

119. If x = -1 and x = 2 are extreme points of f(x) =

, then

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

α log|x| + βx2 + x

α = 2, β =
1

2

α = 2, β =
1

2

α = − 6, β =
1

2

α = − 6, β = −
1

2

https://dl.doubtnut.com/l/_ZYeL3aeRVnxK
https://dl.doubtnut.com/l/_XeJV0vKmmCdp


Miscellaneous Problems

120. For , de�nite . Then 

has

A. local minimum at  and 

B. local minimum at  and local maximum at 

C. local maximum at  and local minimum at 

D. local maximum at  and 

Answer: C

Watch Video Solution

xε(0, )
5π

2
f(x) = ∫

x

0

√t sin tdt f

π 2π

π 2π

π 2π

π 2π

https://dl.doubtnut.com/l/_QjkkUXUMYeAY


1. The approximate value of  is

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

(80.7)1 / 4

2.99822

2.96600

2.95399

2.99722

2. If the distance  covered by a particle in time  is

proportional to the cube root of its velocity, then the

acceleration is

s t

https://dl.doubtnut.com/l/_lIzVOgFkcHbb
https://dl.doubtnut.com/l/_8s5zDANMxWzU


A. a constant

B. 

C. 

D. 

Answer: D

Watch Video Solution

∝ s3

∝
1

s3

∝ s5

3. OB and OC are two roads enclosing an angle of . X

and Y start along OB with a speed of  and Y travels

alog OC with a speed of . The rate at which the

120∘

4kmh− 1

3kmh− 1

https://dl.doubtnut.com/l/_8s5zDANMxWzU
https://dl.doubtnut.com/l/_ZcxQosfDLGgB


shortest distance between X and Y is increasing after 1h is 

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

√37kmh− 1

37kmh− 1

13kmh− 1

√13kmh− 1

https://dl.doubtnut.com/l/_ZcxQosfDLGgB


4. A line is drawn through the point (1, 2) to meet the

coordinate axes at P and Q such that it forms a triangle

OPQ, where O is the origin. If the area of the triangle OPQ is

least, then the slope of the line PQ is (1)  (2)  (3) 

(4) 

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

−
1

4
−4 −2

−
1

2

−1/4

−4

−2

−1/2

https://dl.doubtnut.com/l/_3r7PTqB1dEtQ
https://dl.doubtnut.com/l/_YW2W7P7fJt4W


5. Rolle's theorem is not applicable for the function

 in the intervel  because

A.  is not continuous on 

B.  is not di�erentiable on 

C. 

D. 

Answer: B

Watch Video Solution

f(x) = |x| [ − 1, 1]

f(x) [ − 1, 1]

f [ − 1, 1]

f( − 1) ≠ f(1)

f( − 1) = f(1) ≠ 0

6. Find the slope of the normal to the curve 

at (-1, 0)

A. 

y = x2 −
1

x2

4

https://dl.doubtnut.com/l/_YW2W7P7fJt4W
https://dl.doubtnut.com/l/_RzsbwcvaFrNw


B. 

C. 

D. 

Answer: B

Watch Video Solution

1

4

−4

−
1

4

7. Suppose the cubic  has three distinct real

roots, where  and . Then which one of the

following holds?

A. The cubic has maxima at both  and 

B. The cubic has minima at  and maxima at 

C. The cubic has minima st  and maxima at 

x3 − px + q

p > 0 q > 0

√
p

3
−√

p

3

√
p

3
−√

p

3

−√
p

3
√

p

3

https://dl.doubtnut.com/l/_RzsbwcvaFrNw
https://dl.doubtnut.com/l/_OQgmpwcDYXq7


D. The cubic has minima at both  and 

Answer: B

Watch Video Solution

√
p

3
−√

p

3

8. , it being given that 

A. 

B. 

C. 

D. 

Answer: A

log10(4.04)

log10 4 = 0.6021 and log10 e = 0.4343

1.3963

1.2171

1.6021

1.3026

https://dl.doubtnut.com/l/_OQgmpwcDYXq7
https://dl.doubtnut.com/l/_iMgwfXCZyxId


Watch Video Solution

9. The radius of a cylinder is increasing at the rate of

 and its altitude is decreasing at the rate of .

The rate of change of volume when radius is  and

altitude is 6m is

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

3ms− 1 4ms− 1

4m

80πcums− 1

144πcums− 1

80cums− 1

64cums− 1

https://dl.doubtnut.com/l/_iMgwfXCZyxId
https://dl.doubtnut.com/l/_R2IMXfr6YLsp
https://dl.doubtnut.com/l/_SGnmJrZ4ppiH


10. A missile is �red from the ground level rises  metres

vertically upwards in  second, where .

The maximum height reached is

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

x

t x = 100t − t225

2

200m

125m

160m

190m

11. If the radius of a circle be increasing at a uniform rate of

. The rate of increasing of area of circle, at the2cms− 1

https://dl.doubtnut.com/l/_SGnmJrZ4ppiH
https://dl.doubtnut.com/l/_UjZ1inOZmdlA


instant when the radius is 20 cm is

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

70πcm2s− 1

70cm2s− 1

80πcm2s− 1

80cm2s− 1

12. The normal to the curve

 at any point ,

 , is such that

A. it is at a constant distance from the origin

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

θ

https://dl.doubtnut.com/l/_UjZ1inOZmdlA
https://dl.doubtnut.com/l/_fr4by20lB6Pq


B. it passes through 

C. It makes angle  with the X-axis

D. It passes through the origin.

Answer: A

Watch Video Solution

( , − a)
aπ

2

− θ
π

2

13. If ST and SN are the lengths of the subtangent and the

subnormal at the point  on the curve 

 then

A. 

B. 

C. 

θ =
π

2

x = a(θ + sin θ), y = a(1 − cos θ), a ≠ 1

ST = SN

ST = 2SN

ST 2 = aSN 3

https://dl.doubtnut.com/l/_fr4by20lB6Pq
https://dl.doubtnut.com/l/_6xPBtSkSDgxc


D. 

Answer: A

Watch Video Solution

ST 3 = aSN

14. If a and b are positive quantities,  �nd minimum

positive value of 

A. 

B. 

C. 

D. 

Answer: D

(a > b)

(a secθ − b tan θ)

1

√a2 − b2

1

√a2 + b2

√a2 + b2

√a2 − b2

https://dl.doubtnut.com/l/_6xPBtSkSDgxc
https://dl.doubtnut.com/l/_zUx6t6Ay5J7n


Watch Video Solution

15. The real number  when added to its inverse given the

minimum value of the sum at  equal to 1 (b)  (c)  (d)

2

A. 2

B. 1

C. -1

D. -2

Answer: B

Watch Video Solution

x

x −1 −2

https://dl.doubtnut.com/l/_zUx6t6Ay5J7n
https://dl.doubtnut.com/l/_c3tGEkbxnC37


16. For which interval, the function  satis�es all the

conditions of Rolle's theorem

A. 

B. 

C. 

D. for no interval

Answer: D

Watch Video Solution

x2 − 3x

x − 1

[0, 3]

[ − 3, 0]

[1.5, 3]

17. The value of c in (0,2) satisfying the Mean Value theorem

for the function  is equal tof(x) = x(x − 1)
2
, xε[0, 2]

https://dl.doubtnut.com/l/_S4961p4PYfr9
https://dl.doubtnut.com/l/_gxaYIu9ZAi7e


A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

3

4

4
3

1

3

2

3

18. For what values of  the function

 is monotonic decreasing?

A. 

B. 

C. 

x

f(x) = x4 − 4x3 + 4x2 + 40

0 < x < 1

1 < x < 2

2 < x < 3

https://dl.doubtnut.com/l/_gxaYIu9ZAi7e
https://dl.doubtnut.com/l/_BBZjQrpGWL3r


D. 

Answer: B

Watch Video Solution

4 < x < 5

19. If , then the function 

 is

A. increasing

B. decreasing

C. neither increasing nor decreasing

D. None of the above

Answer: B

x ∈ (0, π/2)

f(x) = x sinx + cos x + cos2 x

https://dl.doubtnut.com/l/_BBZjQrpGWL3r
https://dl.doubtnut.com/l/_JT4Av6ghyWeP


Watch Video Solution

20. Let k and K be the minimum and the maximum values of

the function , and 

respectively,then the ordered pair (k, K) is equal to

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

f(x) =
(1 + x)

0.6

1 + x0.6
x ∈ [0, 1]

(2− 0.4, 1)

(2− 0.4, 20.6)

(2− 0.6, 1)

(1, 20.6)

https://dl.doubtnut.com/l/_JT4Av6ghyWeP
https://dl.doubtnut.com/l/_KycblTxzmq85


21. If for a function

 then at 

 is

A. minimum

B. maximum

C. not an extreme point

D. extreme point

Answer: C

Watch Video Solution

f(x), f' (a) = 0, f' ' (a) = 0, f' ' ' (a) > 0,

x = a, f(x)

22. For the curve  the subnormal at any point varies

as

xy = c2

https://dl.doubtnut.com/l/_kioFcXATYFh5
https://dl.doubtnut.com/l/_PATfJLGKEchx


A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

x3

x2

y3

∞

23. If  the minimum value of  is

A. 

B. 

C. 

x − 2y = 4 xy

−2

0

0

https://dl.doubtnut.com/l/_PATfJLGKEchx
https://dl.doubtnut.com/l/_3Bj2wF3ZSJ64


D. 

Answer: A

Watch Video Solution

−3

24. The maximum value of d is

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

logx

x

e

2e

1

e

2

e

https://dl.doubtnut.com/l/_3Bj2wF3ZSJ64
https://dl.doubtnut.com/l/_9eRBSEjfAUDX


25. The sum of two numbers is 6. The minimum value of the

sum of their reciprocals is

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

6

5

3

4

2

3

1

2

26. If , then which one of

the following is correct?

f(x) = 2x3 − 21x2 + 36x − 30

https://dl.doubtnut.com/l/_9eRBSEjfAUDX
https://dl.doubtnut.com/l/_ifI7ODIuVRF2
https://dl.doubtnut.com/l/_8v3JKO9T3idZ


A.  has minimum at 

B.  has maximum at 

C.  has maximum at 

D.  has no maxima of minima

Answer: C

Watch Video Solution

f(x) x = 1

f(x) x = 6

f(x) x = 1

f(x)

27. The function  is

A. neither maximum nor minimum at 

B. maximum at 

C. maximum at  and minimum at 

x5 − 5x4 + 5x3 − 1

x = 0

x = 0

x = 1 x = 3

https://dl.doubtnut.com/l/_8v3JKO9T3idZ
https://dl.doubtnut.com/l/_37L6QWwEFz1Z


D. minimum at 

Answer: A

Watch Video Solution

x = 0

28. If there is an error of  in measuring the edge of a

cube, then the percent error in estimating its volume is 

(b)   (d) none of these

A. 

B. 

C. 

D. None of these

k %

k

3k
k

3

k

3k

k

3

https://dl.doubtnut.com/l/_37L6QWwEFz1Z
https://dl.doubtnut.com/l/_0yIgFbw0roZp


Answer: B

Watch Video Solution

29. A point on the parabola  at which the ordinate

increases at twice the rate of the abscissa is (2,6) (b)

  (d) 

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

y2 = 18x

(2, − 6) ( , − )
9

8

9

2
( , )

9

8

9

2

(2, 4)

(2, − 4)

( − , )
9

8

9

2

( , )
9

8

9

2

https://dl.doubtnut.com/l/_0yIgFbw0roZp
https://dl.doubtnut.com/l/_cFIO3tl0GTDO


30. The maximum real number, which most exceeds its cube,

is

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

1

2

1

√3

1

√2

2

√3

https://dl.doubtnut.com/l/_cFIO3tl0GTDO
https://dl.doubtnut.com/l/_WIGRTlNsCeaw


31. The two parts of 100 for which the sum of double of �rst

and square of second part is minimum, are a. 50,50 b. 99,1 c.

98,2 d. none of these

A. 50,50

B. 99,1

C. 98,2

D. None of these

Answer: B

Watch Video Solution

32. A particle is moving on a straight line and its distance 

cms from a �xed point  on the line is given by

x

O

https://dl.doubtnut.com/l/_nCpvtf6tfYdG
https://dl.doubtnut.com/l/_zhpCnRi6G8Eh


 then the velocity of particle at  is

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

x = √t2 + 1 t = 1

1

√2

1

√3

1

2√2

1

3√2

33. A stone, vertically thrown upward is moving in a line. Its

equation of motion is , then the maximum

height that the stone reaches is

A. 1200

s = 294t − 49t2

https://dl.doubtnut.com/l/_zhpCnRi6G8Eh
https://dl.doubtnut.com/l/_aKUwzZqcZ4HF


B. 441

C. 120

D. 424

Answer: B

Watch Video Solution

34. A triangular park is enclosed on two sides by a fence

and on the third side by a straight river bank. Two having

fence are of same length x. The maximum area enclosed by

the park is :-

A. 

B. 

√
x3

8

x21

2

https://dl.doubtnut.com/l/_aKUwzZqcZ4HF
https://dl.doubtnut.com/l/_VDgCeLHaxqRs


C. 

D. 

Answer: B

Watch Video Solution

πx2

x23

2

35. Find the area of the greatest rectangle that can be

inscribed in the ellipse 

A. 

B. 

C. 

D. 

+ = 1.
x2

a2

y2

b2

a

b

√ab

ab

2ab

https://dl.doubtnut.com/l/_VDgCeLHaxqRs
https://dl.doubtnut.com/l/_fl5m9Rap0aKG


Answer: D

Watch Video Solution

36. The function  de�ned by  is

increasing for

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

f f(x) = 4x4 − 2x + 1

x < 1

x > 0

x <
1

2

x >
1

2

https://dl.doubtnut.com/l/_fl5m9Rap0aKG
https://dl.doubtnut.com/l/_tGgdNneQm1YW


37. The radius of a cylinder is increasing at the rate 2cm/sec.

and its altitude is decreasing at the rate of 3cm/sec. Find

the rate of change of volume when radius is 3 cm and

altitude 5 cm.

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

11πcm3s− 1

44πcm3s− 1

23πcm3s− 1

33πcm3s− 1

https://dl.doubtnut.com/l/_5SrKRC8Nqnrr


38. The function  has a minimum at  is

equal to

A. 2

B. 0

C. 

D. 

Answer: D

Watch Video Solution

f(x) = (x − 1)2
x

1

2

1

39. एक ��र झील म� एक प�र डाला जाता है ओर तरंग� �त� म� 5 cm /s

क� ग�त से चलती है| जब वृ�ाकार तरंग क� ि��ा 8 cm है तो उस �ण �घरा

हुआ �े�फल क� दर से बढ़ा रहा है

https://dl.doubtnut.com/l/_lb9w4rjJmojR
https://dl.doubtnut.com/l/_fSDqMqcCSIwI


A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

6πcm2s− 1

8πcm2s− 1

cm2s− 18

3

80πcm2s− 1

40. If the line  is a normal to the curve 

 then    (d) 

 none of these

A. 

B. 

ax + by + c = 0

xy = 1, a > 0, b > 0 a > 0, b < 0 a⟨0, b⟩0

a < 0, b < 0

a > 0, b > 0

a > 0, b < 0

https://dl.doubtnut.com/l/_fSDqMqcCSIwI
https://dl.doubtnut.com/l/_xudJ1B9QX7Vx


C. 

D. Data is insu�cient

Answer: B

Watch Video Solution

a < 0, b < 0

41. If the function

 attains its

maximum and minimum at  , respectively, such that 

 then  equal to 1 (b) 2 (c)  (d) 3

A. 3

B. 2

C. 1

f(x) = 2x3 − 9ax2 + 12x2x + 1, wherea > 0,

pandq

p2 = q, a
1

2

https://dl.doubtnut.com/l/_xudJ1B9QX7Vx
https://dl.doubtnut.com/l/_RSNSSd9MtNZ9


D. 

Answer: B

Watch Video Solution

1

2

42. For the curve  if the subnormal at any point

is a constant, then  is equal to

A. 1

B. 2

C. 

D. 

Answer: B

yn = an− 1x

n

−2

−1

https://dl.doubtnut.com/l/_RSNSSd9MtNZ9
https://dl.doubtnut.com/l/_pChx0vXijMtl


Watch Video Solution

43. The maximum value of  is

A. 1

B. not de�ne

C. 10

D. 100

Answer: B

Watch Video Solution

logx

44. The length of subtangent to the curve

 at the point  isx2 + xy + y2 = 7 (1, − 3)

https://dl.doubtnut.com/l/_pChx0vXijMtl
https://dl.doubtnut.com/l/_V3pZXpYi2CjT
https://dl.doubtnut.com/l/_fqzVrwF6ksaD


A. 3

B. 5

C. 

D. 15

Answer: D

Watch Video Solution

3

5

45. The displacement  of a particle at time  is given by

 then acceleration at time  is

A. 

B. 

C. 

s t

s = α sinωt + β cos ωt t

ω2s

ωs

−ω2s

https://dl.doubtnut.com/l/_fqzVrwF6ksaD
https://dl.doubtnut.com/l/_QhXGdXICavvL


D. 

Answer: C

Watch Video Solution

−ωs

46. Find the point on the curve  at which

the tangent is parallel to the x-axis

A. 

B. 

C. 

D. 

Answer: D

y = 2x2 − 6x − 4

( , )
3

2

13

2

( − , − )
5

2
17
2

( , )
3

2
17
2

( , − )
3

2
17
2

https://dl.doubtnut.com/l/_QhXGdXICavvL
https://dl.doubtnut.com/l/_VvdhfyfuSgBJ


Watch Video Solution

47. The distance  travelled by a particle moving on a

straight line in time  sec is given by

 then the initial velocity of the

particle is

A. 6

B. 

C. 12

D. 11

Answer: C

Watch Video Solution

s

t

s = 2t3 − 9t2 + 12t + 6

−9

https://dl.doubtnut.com/l/_VvdhfyfuSgBJ
https://dl.doubtnut.com/l/_FyQQYYC7sU38
https://dl.doubtnut.com/l/_2PJPt3L0rqAY


48. The tangent and the normal drawn to the curve

 at  cut the X=-axis at A and B

respectively. If the length of the subtangent drawn to the

curve at  is equal to the length of the subnormal, then

the area of the triangle  (in sq units) is

A. 4

B. 32

C. 8

D. 16

Answer: D

Watch Video Solution

y = x2 = x + 4 P (1, 4)

P

PAB

https://dl.doubtnut.com/l/_2PJPt3L0rqAY


49. The approximate surface area of a sphere of radius 4.01

cm is

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

62.23πcm2

16.62πcm2

62.32πcm2

64.32πcm2

50. The perimeter of a sector is a constant. If its area is to

be maximum, the sectorial angle is

https://dl.doubtnut.com/l/_QDeKnBTXjLoD
https://dl.doubtnut.com/l/_GRMBo6dw6QzB


A. rad

B.  rad

C.  rad

D. 2 rad

Answer: D

Watch Video Solution

π

6

π

4

4

51. If  and  then equation of the normal at 

 is

A. 

B. 

C. 

x = t2 y = 2t

t = 1

x + y − 3 = 0

x + y − 1 = 0

x + y + 1 = 0

https://dl.doubtnut.com/l/_GRMBo6dw6QzB
https://dl.doubtnut.com/l/_MQPUYvmePoU5


D. 

Answer: A

Watch Video Solution

x + y + 3 = 0

52. The equation of the tangent to the curve

 at  is

A. 

B. 

C. 

D. 

Answer: A

y = (1 + x)y + sin− 1(sin2 x) x = 0

x − y + 1 = 0

x + y + 1 = 0

2x − y + 1 = 0

x + 2y + 2 = 0

https://dl.doubtnut.com/l/_MQPUYvmePoU5
https://dl.doubtnut.com/l/_nrIXOmwwS54P


Watch Video Solution

53. Let  be a real-valued function de�ned on the inverval

 such that  for all, 

 be the inverse function of  Then 

 is equal to 1 (b)  (c)  (d) 

A. 1

B. 

C. 

D. 

Answer: B

Watch Video Solution

f

( − 1, 1) e−xf(x) = 2 + ∫
x

0

√t4 + 1dt,

x ∈ ( − 1, 1)andletf − 1 f.

(f − 1)
′
(2)

1

3

1
2

1

e

1

3

1
2

1

e

https://dl.doubtnut.com/l/_nrIXOmwwS54P
https://dl.doubtnut.com/l/_vsZLi7r2C5GG
https://dl.doubtnut.com/l/_xFS7r3SISxXE


54. The radius of a cylinder is increasing at the rate of

, so that its volume is constant. When its radius is

5 cm and height is 3 cm, then the rate of decreasing of its

height is

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

5cm
− 1

min

6cm
− 1

min

3cm
− 1

min

4cm
− 1

min

5cm
− 1

min

https://dl.doubtnut.com/l/_xFS7r3SISxXE


55. Values of c of Rolle's theorem for 

on 

A. 

B. 

C. 

D. does not exist

Answer: A

Watch Video Solution

f(x) = sinx − sin 2x

[0, π]

cos − 1( )
1 + √3

8

cos − 1( )
1 + √35

8

cos − 1( )
1 − √38

8

56. If  , then its maximum value is 

(b)  (c) 1 (d) 

f(x) =
1

4x2 + 2x + 1

4

3
2

3

3

4

https://dl.doubtnut.com/l/_VjoGkKup6juu
https://dl.doubtnut.com/l/_Dp7oHExgm6Cq


A. 

B. 1

C. 

D. 

Answer: A

Watch Video Solution

4
3

2

3

3

4

57.  is maximum when   (b) 

(c)  (d) 0

A. 

B. 

C. 

f(x) = sin + √3 cos x x =
π

3

π

4
π

6

60∘

30∘

45∘

https://dl.doubtnut.com/l/_Dp7oHExgm6Cq
https://dl.doubtnut.com/l/_Vn4waHN4e3VX


D. 

Answer: B

Watch Video Solution

0∘

58. The value of  in Lagranges theorem for the function

 in the interval  is  (b)  

(d) none of these

A. 0

B. 

C. 

D. 

c

f(x) = log sinx [ , ]
π

6

5π

6

π

4

π

2

2π

3

π

4

π

2

π

3

https://dl.doubtnut.com/l/_Vn4waHN4e3VX
https://dl.doubtnut.com/l/_xih4bhvAFHbB


Answer: C

Watch Video Solution

59. For the function  , the value

of c for mean value therorem is

A. 1

B. 

C. 2

D. None of these

Answer: B

Watch Video Solution

f(x) = x + , x ∈ [1, 3]
1

x

√3

https://dl.doubtnut.com/l/_xih4bhvAFHbB
https://dl.doubtnut.com/l/_qp4hXNy0US2a


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

 in the interval  is

A. 1

B. 

C. 

D. 

Answer: A

Watch Video Solution

c

f(x) = x3 − 3x [0, √3]

−1

3

2

1

3

61. If , then approximate

valueof y when  is

y = x4 − 6x3 + 13x2 − 11x + 4

x = 2.01

https://dl.doubtnut.com/l/_1GamLz98LkUS
https://dl.doubtnut.com/l/_lv5WZnbPN5gE


A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

2.12

2.01

2.31

2.21

62. The function  is

maximum at  (a) 3 (b) 0 (c) 4 (d) 2

A. 

B. 

C. 

f(x) = 2x3 − 15x2 + 36x + 4

x =

x = 2

x = 4

x = 0

https://dl.doubtnut.com/l/_lv5WZnbPN5gE
https://dl.doubtnut.com/l/_WO353Y6FwYEZ


D. 

Answer: A

Watch Video Solution

x = 3

63. Divide 20 into two parts such that the product of the

cube of one and the square of the other shall be maximum

A. 6,14

B. 12,8

C. 10,10

D. 5,15

Answer: B

https://dl.doubtnut.com/l/_WO353Y6FwYEZ
https://dl.doubtnut.com/l/_yP9JsyYPCPQ0


Watch Video Solution

64. The function  attains a maximum

value at  which is

A. 2

B. 3

C. 

D. 1

Answer: C

Watch Video Solution

f(x) = x−x, (xεR)

x

1

e

https://dl.doubtnut.com/l/_yP9JsyYPCPQ0
https://dl.doubtnut.com/l/_oFvgB2r4t5JG


65. in , lagrange mean value theorem is NOT applicable

to

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

[0, 1]

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|

66. The maximum slope of the curve

 is 0 (b) 12 (c) 16 (d) 32y = − x3 + 3x2 + 9x − 27

https://dl.doubtnut.com/l/_cetYjcPSHsTI
https://dl.doubtnut.com/l/_uq6YcVIIKswy


A. 0

B. 12

C. 16

D. 32

Answer: B

Watch Video Solution

67. Find local minimum value of the function f given by

.

A. 

B. 3

C. 1

f(x) = 3 + |x|, x ∈ R

−1

https://dl.doubtnut.com/l/_uq6YcVIIKswy
https://dl.doubtnut.com/l/_OGfMYO972SI9


D. 0

Answer: A

Watch Video Solution

68. The maximum value of  is

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

y = a cos x + b sinx

ab

1

√a2 + b2

a2 + b2

√a2 + b2

https://dl.doubtnut.com/l/_OGfMYO972SI9
https://dl.doubtnut.com/l/_yro6aFIRAqU9


69. The function  increases, if

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

f(x) = sin4 x + cos4 x

0 < x <
π

8

< x <
π

4

3π

8

< x <
3π

8

5π

8

< x <
5π

8

3π

4

70. For all 

A. 

xε(0, 1)

ex < 1 + x

https://dl.doubtnut.com/l/_yro6aFIRAqU9
https://dl.doubtnut.com/l/_ku4XKSVDXSgY
https://dl.doubtnut.com/l/_cHlELFWPN8FF


B. 

C. 

D. 

Answer: B

Watch Video Solution

loge(1 + x) < x

sinx > x

loge x > x − 1

71. The length of x of a rectangle is decreasing at the rate of

 and the widty  is increasing at the rate of 

 when  and  then the rate of

change of the area of rectangle is

A. 

B. 

3cms− 1 y

3cms− 1 x = 10cm y = 6cm

10cm2s− 1

11cm2s− 1

https://dl.doubtnut.com/l/_cHlELFWPN8FF
https://dl.doubtnut.com/l/_6phFMuwTJgzL


C. 

D. 

Answer: C

Watch Video Solution

12cm2s− 1

3cm2s− 1

72. The radius of a soap bubble is increasing at the rate of

 then the rate of increases of its surface area

when radius 4 cm is

A. 

B. 

C. 

D. 

0.2cms− 1

7.3πcm2s− 1

7.4πcm2s− 1

6.4πcm2s− 1

8.6πcm2s− 1

https://dl.doubtnut.com/l/_6phFMuwTJgzL
https://dl.doubtnut.com/l/_6oLVl1QcQiKg


Answer: C

Watch Video Solution

73. If , where  then

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

ax2 + ≥ c, ∀x > 0
b

x
a > 0, b > 0

27ab2 ≥ 4c3

27ab3 ≤ 4c3

ab2 ≥ c3

ab3 ≤ c3

https://dl.doubtnut.com/l/_6oLVl1QcQiKg
https://dl.doubtnut.com/l/_r89dBRTQZa3t


74. A bullet is shot horizontally and its distance s cms at

time  sec is given by  then the distance

covered with which the bullet is shot when it comes to the

rest is

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

t s = 1200t − 15t2

1200cm

24000cm

40cm

0

https://dl.doubtnut.com/l/_gRezXZ6rX9SL


75. If the sum of the squares of the roots of the equation

 is least, then the value of a,

is

A. 2

B. 1

C. 3

D. 0

Answer: B

Watch Video Solution

x2 − (a − 2)x − (a + 1) = 0

76. If  and  is a point on x-axis then

the value of  will be minimum at

P = (1, 1), Q = (3, 2) R

PR + RQ

https://dl.doubtnut.com/l/_bwpcoh8z6B8t
https://dl.doubtnut.com/l/_93IXA7QVQZ1V


A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

( , 0)
5

3

( , 0)
1

3

(3, 0)

(1, 0)

77. The time  of oscillation of as simple pendulum of

length  is given by . The percentage error in 

corresponding to an error of 2% in the value of  is

A. 0.02

T

l T = 2π√
l

g
T

l

https://dl.doubtnut.com/l/_93IXA7QVQZ1V
https://dl.doubtnut.com/l/_rLIRAZJXk2jZ


B. 0.01

C. 0.03

D. 0.012

Answer: B

Watch Video Solution

78. Oil is leaking at the rate of 16 mL/s from a vertically kept

cylindrical drum containing oil. If the radius of the drum is 7

cm and its height is 60 cm, �nd the rate at which the level

of the oil is changing when the oil level is 18 cm

A. 

B. 

cms− 1−16

49π

cms− 1−16

48π

https://dl.doubtnut.com/l/_rLIRAZJXk2jZ
https://dl.doubtnut.com/l/_5LOyrm2GwILZ


C. 

D. 

Answer: A

Watch Video Solution

πcms− 116

49

cms− 1−16

47π

79. The points on the curve , where

the tangents are parallel to the X-axis, are 

and (1,2)

A.  and (1,2)

B.  and 

C.  and 

D. 

y = x3 − x2 − x + 3

( + , )
1

3

−88

27

( − , )
1

3

86

27

( , )
−1

3

86

27
( − 1, − 2)

( , )
−1

3

88

27
( − 1, 2)

https://dl.doubtnut.com/l/_5LOyrm2GwILZ
https://dl.doubtnut.com/l/_vf9Yc9gqbANk


Answer: B

Watch Video Solution

80. The maximum and minimum values of

 are respectively

A.  and 

B.  and 

C.  and 

D. None of the above

Answer: B

Watch Video Solution

f(x) = secx + log cos2x, 0 < x < 2π

(1, − 1) 2(1 − log 2), 2(1 + log 2)

(1, − 1) {2(1 − log 2), 2(1 − log 2)}

(1, − 1) (2, − 3)

https://dl.doubtnut.com/l/_vf9Yc9gqbANk
https://dl.doubtnut.com/l/_7XAIEEDSW9fy


Mht Cet Corner

1. If the Rolle's theorem for  is

veri�ed on  then the value of  is

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

f(x) = ex(sinx − cos x)

[ , ]
π

4

5π

4
C

π

3

π

2

3π

4

π

https://dl.doubtnut.com/l/_CXUegcu64HQi


2. The approximate value of  at 

 is

A. 8.6

B. 8.5

C. 8.4

D. 8.3

Answer: A

Watch Video Solution

f(x) = x3 + 5x2 − 7x + 9

x = 1.1

3. एक कण व�  के अनुगत ग�त कर रहा है व� पर उन

�बदंओु ंको �ात क��जए जबिक x-�नद�श�क क� तुलना म� y-�नद�श�क 8 गुना

ती�ता से बदल रहा है

6y = x3 + 2

https://dl.doubtnut.com/l/_Caf1calZXg8Y
https://dl.doubtnut.com/l/_TuOeJxJiJf7l


A. (4,11)

B. (4,-11)

C. (-4,11)

D. (-4,-11)

Answer: A

Watch Video Solution

4. All points on the curve  at which

the tangents are parallel to the axis of x lie on a

A. circle

B. parabola

C. straight line

y2 = 4a(x + a  sin )
x

a

https://dl.doubtnut.com/l/_TuOeJxJiJf7l
https://dl.doubtnut.com/l/_4pM7eb1bCGad


D. None of these

Answer: B

Watch Video Solution

5. The length of normal at any point to the curve,

 is

A. �xed

B. 

C. c

D. 

Answer: C

y = c cosh( )
x

c

1

c2

c2

https://dl.doubtnut.com/l/_4pM7eb1bCGad
https://dl.doubtnut.com/l/_0v94UUJsm4JC


Watch Video Solution

6. The height of right circular cylinder of maximum volume

in a sphere of diameter  is

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

2a

2√3a

√3a

2a

√3

a

√3

7. x,के सभी वा��वक मान� के �लए  का �ूनतम मान है :
1 − x + x2

1 + x + x2

https://dl.doubtnut.com/l/_0v94UUJsm4JC
https://dl.doubtnut.com/l/_Dn2KHtKkyWsQ
https://dl.doubtnut.com/l/_wGbKEzojyTNK


A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

0

1/3

1

3

8. If  is normal to  then  is 3 (b) 9 (c) 

 (d) 

A. 3

B. 9

C. 

x + y = k y2 = 12x, k

−9 −3

−9

https://dl.doubtnut.com/l/_wGbKEzojyTNK
https://dl.doubtnut.com/l/_tluYwqO0hnVI


D. 

Answer: B

Watch Video Solution

−3

9. A particle moves along a straight line according to the

law , where  metres is the distance of

the particle from a �xed point at the end of  second. The

acceleration of the particle at the end of  is

A. 

B. 

C. 

D. 

s = 16 − 2t + 3t3 s

t

2s

3.6ms− 2

36ms− 2

36kms− 2

360ms− 2

https://dl.doubtnut.com/l/_tluYwqO0hnVI
https://dl.doubtnut.com/l/_FqrdtI69TLz1


Answer: B

Watch Video Solution

10. The equation of the tangent at (2,3) on the curve

 is  Find the values of 

A. 3,-5

B. 6,-5

C. 6,15

D. 6,-15

Answer: D

Watch Video Solution

y2 = ax3 + b y = 4x − 5. aandb.

https://dl.doubtnut.com/l/_FqrdtI69TLz1
https://dl.doubtnut.com/l/_pKhYpo1NTomp


11. The equation of motion of a particle moving along a

straight line is , where the units of 

and  are centrimetre and second. The acceleration of the

particle will be zero after

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

s = 2t3 − 9t2 + 12t s

t

s
3

2

s
2

3

s
1

2

1s

https://dl.doubtnut.com/l/_SOw6976iBMmW


12. The equation of the tangent to the curve  at 

 is

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

y = 4xex

( − 1, )
−4
e

y = − 1

y = −
4
e

x = − 1

x =
−4
e

13. The abscissa of the points, where the tangent to curve

 is parallel to X-axis arey = x3 − 3x2 − 9x + 5

https://dl.doubtnut.com/l/_STEfsrhczB9K
https://dl.doubtnut.com/l/_nJGa1UsxpnfB


A.  and 0

B.  and -1

C.  and -3

D.  and 3

Answer: D

Watch Video Solution

x = 0

x = 1

x = 1

x = − 1

14. The point of the curve  at which the

normal is parallel to the line  is

A. 

B. 

C. 

y2 = 2(x − 3)

y − 2x + 1 = 0

(5, 2)

( , − 2)
1

2

(5, − 2)

https://dl.doubtnut.com/l/_nJGa1UsxpnfB
https://dl.doubtnut.com/l/_CGwl27nlCeaG


D. 

Answer: C

Watch Video Solution

( , 2)
3

2

15. Maximum area of a reactangle which can be inscribed in

a circle of a given radius R is

A. 

B. 

C. 

D. 

Answer: D

πr2

r2

πr2 /4

2r2

https://dl.doubtnut.com/l/_CGwl27nlCeaG
https://dl.doubtnut.com/l/_hRsgWCoHWXlT


Watch Video Solution

16. If the function

 attains its

maximum and minimum at  , respectively, such that 

 then  equal to 1 (b) 2 (c)  (d) 3

A. 0

B. 1

C. 2

D. None of these

Answer: C

Watch Video Solution

f(x) = 2x3 − 9ax2 + 12x2x + 1, wherea > 0,

pandq

p2 = q, a
1

2

https://dl.doubtnut.com/l/_hRsgWCoHWXlT
https://dl.doubtnut.com/l/_Ml1lyMhH9Qia
https://dl.doubtnut.com/l/_IjhqiGXAlSVq


17. If f(x)= kx-sin x is monotonically increasing then

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

k > 1

k > − 1

k < 1

k < − 1

18. If a particle moves such that the displacement is

proportional to the square of the velocity acquired, then it

acceleration is

https://dl.doubtnut.com/l/_IjhqiGXAlSVq
https://dl.doubtnut.com/l/_I9SDsdX0ZDM7


A. proportional to 

B. proportional to 

C. proportiona to 

D. a constant

Answer: D

Watch Video Solution

s2

1

s2

1

s

19.  is always and

increasing function on the interval

A. 

B. 

C. 

f(x) = tan− 1(sinx + cos x), x > 0

(0, π)

(0, )
π

2

(0, )
π

4

https://dl.doubtnut.com/l/_I9SDsdX0ZDM7
https://dl.doubtnut.com/l/_RssZC5Q2DgMQ


D. 

Answer: C

Watch Video Solution

(0, )
3π

4

20. A ladder 10 m long rests against a vertical wall with the

lower end on the horizontal ground. The lower end of the

ladder is pulled along the ground away from the wall at the

rate of 3 m/s. The height of the upper end while it is

descending at the rate of 4 m/s, is

A. 

B. 

C. 

4√3m

5√3m

5√2m

https://dl.doubtnut.com/l/_RssZC5Q2DgMQ
https://dl.doubtnut.com/l/_prmgYUkxu1nI


D. 

Answer: D

Watch Video Solution

6m

21. If , then maximum valueof  is

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

x + y = 8 x2y

2048
9

2048
81

2048
3

2048
27

https://dl.doubtnut.com/l/_prmgYUkxu1nI
https://dl.doubtnut.com/l/_VMTA2b6Y4vjr


https://dl.doubtnut.com/l/_VMTA2b6Y4vjr

