
MATHS

BOOKS - PREMIERS PUBLISHERS

APPLICATIONS OF DIFFERENTIAL

CALCULUS

Worked Example

1. For the functions 

compute the average rate of changes in the

f(x) = x2, x ∈ [0, 2]

https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb
https://dl.doubtnut.com/l/_u2qPGoC9bsqV


subintervals 

and the instantaneous rate of changes at the

points x = 0.5 , 1, 1.5, 2

Watch Video Solution

[0, 0.5], [0.5, 1], [1, 1.5], [1.5, 2]

2. A rod is of length 30m, insulated at both

ends. The temperature of the rod is given by T

= x (30-x) where x is length. Prove that the rate

of change of temperature at the mid point of

the rod vanishes.

Watch Video Solution

https://dl.doubtnut.com/l/_u2qPGoC9bsqV
https://dl.doubtnut.com/l/_6biQC9F6yulJ


3. The length l meters of a metal rod at

temperature  is given by 

. Determine the rate of

change of length with respect to temperature

(i) where , (ii) when .

Watch Video Solution

θ ∘C

l = 2 + 0.5θ + 0.4θ2

θ = 100∘C θ = 20∘C

4. The equation of motion is given by

. At what time the

velocity and accelerations are zero?

s(t) = 2t3 − 6t2 + 6

https://dl.doubtnut.com/l/_6biQC9F6yulJ
https://dl.doubtnut.com/l/_13hZ1v5Nwhjd
https://dl.doubtnut.com/l/_cwVjBuf69uPm


Watch Video Solution

5. The distance in meters described by a car in

time t seconds is given by

. Determine the

velocity and acceleration when (i) t = 0, (ii) t =2

seconds.

Watch Video Solution

s = 4t3 − 3t2 + 6t − 1

https://dl.doubtnut.com/l/_cwVjBuf69uPm
https://dl.doubtnut.com/l/_8RsZZPXgmWTO


6. A particle moves along a horizontal line

such that its equation of motion is

, s in meters and t

in second. 

At what time the particle is at rest

Watch Video Solution

s(t) = 2t3 − 15t2 + 24t − 2

7. A particle moves along a horizontal line such

that its equation of motion is

, s in meters and ts(t) = 2t3 − 15t2 + 24t − 2

https://dl.doubtnut.com/l/_vL0t8xkE2jy0
https://dl.doubtnut.com/l/_XLSXjrFrnHfH


in second. 

At what time the particle changes its direction

Watch Video Solution

8. A particle moves along a horizontal line

such that its equation of motion is

, s in meters and t

in second. 

Find the total distance travelled by the

particle in the �rst 2 seconds.

Watch Video Solution

s(t) = 2t3 − 15t2 + 24t − 2

https://dl.doubtnut.com/l/_XLSXjrFrnHfH
https://dl.doubtnut.com/l/_z9xj5nd31tfR


9. The rate of increase of the volume of air in a

baloon is . Find the rate of increase

of its radius, when its diameter is 20 cm

Watch Video Solution

400cm3 /s

10. The supply equation is given

, where p is the price/unit

in rupees and x is the no. of units �nd the rate

at which the price is changing with respect to

time when 39 units are available and the

p(x + 2) = 4x + 90

https://dl.doubtnut.com/l/_z9xj5nd31tfR
https://dl.doubtnut.com/l/_nFKsPQOKQopF
https://dl.doubtnut.com/l/_NSdnM16yTk60


supply is increasing at the rate of 5

units/week.

Watch Video Solution

11. Gravel is being clumped form a conveyor

belt at a rate of  and is coasrsened

such that it forms a pie in the shape of a cone

where base diameter and height and always

equal. How fast is the height of the pile

increasing when the pile is 15 ft high ?

Watch Video Solution

60ft3 /min

https://dl.doubtnut.com/l/_NSdnM16yTk60
https://dl.doubtnut.com/l/_S50MLC7HLi3H


12. A ship A which is at distance of 30km to the

north of P moves at 15 km/hr and another ship

B which is at a distance of 40 km to the east of

P moves at 20 km/hr. How fast the distance

between the cars changing?

Watch Video Solution

13. Find the equations of tangent and normal

to the curve  at the point (2,

3)

y = x2 − 2x − 3

https://dl.doubtnut.com/l/_S50MLC7HLi3H
https://dl.doubtnut.com/l/_RWpE5Lp6KBtY
https://dl.doubtnut.com/l/_mTE5ArwDbNIM


Watch Video Solution

14. For what value of x the tangent to the

curve  is parallel to the line 

Watch Video Solution

y = 3x2 + 4x + 1

y + 2x − 3 = 0

15. Show that the equation of the normal to

the curve  at ' is 

.

x = a cos3 θ, y = a sin3 θ ' θ

x cos θ − y sin θ = a cos 2θ

https://dl.doubtnut.com/l/_mTE5ArwDbNIM
https://dl.doubtnut.com/l/_JiVaTEBRBDch
https://dl.doubtnut.com/l/_INW1u1V7F1RV


Watch Video Solution

16. If the curve  are

orthogonal then prove that 

Watch Video Solution

y2 = x and xy = k

8k2 = 1

17. Find the equation of the normal to

 that is parallel to 

Watch Video Solution

y = x2 − 2x

x + 4y − 1 = 0

https://dl.doubtnut.com/l/_INW1u1V7F1RV
https://dl.doubtnut.com/l/_XGojaDsrUYN9
https://dl.doubtnut.com/l/_H3HCzTwngwJd


18. If the curves

intersect each other orthogonally then show

that 

Watch Video Solution

ax2 + by2 = 1 and a1x
2 + b1y

2 = 1

− = −
1

a

1

b

1

a1

1

b1

19. Show that  cut

orthogonally

Watch Video Solution

x2 − y2 = a2andxy = c2

https://dl.doubtnut.com/l/_89PsB2Eqc8ep
https://dl.doubtnut.com/l/_39pMJ4TQt8Vb
https://dl.doubtnut.com/l/_zRBJHKJJt8vT


20. Verify Rolle's theorem for the funnction

Watch Video Solution

f(x) = 4x3 − 9x  in − ≤ x ≤
3

2

3

2

21. Apply Rolle's theorem to �nd points on the

curve  where the tangent is

parallel to x axis 

Watch Video Solution

y = − 1 + cos 2x

(0, π)

https://dl.doubtnut.com/l/_zRBJHKJJt8vT
https://dl.doubtnut.com/l/_qYlCIN3inyMG


22. Prove, Using the Rolle's theorem that

between any two distinct real zeros of the

polynomial 

 there is a

zero of the polynomial . 

Watch Video Solution

anx
n + an− 1x

n− 1 + …. . a1x + a0

nanx
n− 1 + (n − 1)an− 1x

n− 2 + …. + a1

23. Verify Rolle's theorem for the following 

f(x) = |x| − 1 ≤ x ≤ 1

https://dl.doubtnut.com/l/_p1Atr9WAuT2f
https://dl.doubtnut.com/l/_hbJ8Zu2lBRnv


Watch Video Solution

24. Verify Rolle's theorem for the following 

Watch Video Solution

f(x) = x3 − 3x + 3  in 0 ≤ x ≤ 1

25. Verify Lagrange 's law of the mean for f(x) =

 on [-2, 2].

Watch Video Solution

x3

https://dl.doubtnut.com/l/_hbJ8Zu2lBRnv
https://dl.doubtnut.com/l/_GdCKfIWjSwgp
https://dl.doubtnut.com/l/_GcYatw9er6Oi
https://dl.doubtnut.com/l/_StiD4M0md36z


26. Verify Lagrange's mean value theorem for

Watch Video Solution

f(x) =  in [1, 2]
1

x

27. At 2.00 pm a car's speedometer reads 30

miles/hr. At 2.10 it reads 50 miles/hr . Show

that sometime between 2.00 and 2.10 the

acceleration is exactly 120 miles/hr^2.

Watch Video Solution

https://dl.doubtnut.com/l/_StiD4M0md36z
https://dl.doubtnut.com/l/_R6Fzg6R3pN3D


28. Verify Lagrange's theorem for

Watch Video Solution

f(x) = x  in [ − 2, 2]
2
3

29. Suppose that

 for all values of

x how large can f(2) possibly be?

Watch Video Solution

f(0) = − 3, and f' (x) ≤ 5

https://dl.doubtnut.com/l/_Vl40q3DRng7Q
https://dl.doubtnut.com/l/_KuYGn9yqm6xg


30. Expand  as a Maclaurin's

series

Watch Video Solution

f(x) = e− 2x

31. Expand  in ascending power of x upto 

 power for 

Watch Video Solution

tanx

5th < x <
−π

2

π

2

https://dl.doubtnut.com/l/_9P1W8UmnWDmw
https://dl.doubtnut.com/l/_faKYSIj80XzE


32. Expand f(x) =  in Taylors series about 

Watch Video Solution

cos x

x =
π

4

33. Evaluate 

Watch Video Solution

lim
x→ 0

sinmx

sinnx

34. Find lim
x→ ∞

sin( )1
x

tan( )1
x

https://dl.doubtnut.com/l/_AMQVWH4T85CG
https://dl.doubtnut.com/l/_lzVBH4s4vsxy
https://dl.doubtnut.com/l/_B0mUyDDlg1HZ


Watch Video Solution

35. Evaluate 

Watch Video Solution

lim
θ→ 0

1 − cosmθ

1 − cos nθ

36. Evaluate 

Watch Video Solution

lim
x→ π

2

log sinx

(π − 2x)
2

37. Evaluate lim
x→ 0

tan− 1 x

x

https://dl.doubtnut.com/l/_B0mUyDDlg1HZ
https://dl.doubtnut.com/l/_7XgMpc1be1sC
https://dl.doubtnut.com/l/_444JSfunBigo
https://dl.doubtnut.com/l/_BWa1G7kUcU0d


Watch Video Solution

38. Evaluate 

Watch Video Solution

lim
x− 2

xn − 2n

x − 2

39. Evaluate 

Watch Video Solution

lim
x→ 0

x3 logx

40. Evaluate lim
x→ 1

x
1

x− 1

https://dl.doubtnut.com/l/_BWa1G7kUcU0d
https://dl.doubtnut.com/l/_GdgeIHmy6Ub3
https://dl.doubtnut.com/l/_Sw5MFjJAVNGd
https://dl.doubtnut.com/l/_l2Qb3s82w2Hu


Watch Video Solution

41. Evaluate 

Watch Video Solution

lim
x→ ∞

(1 + x)
1

logx

42. The current at time t in a coil with

resistance R inductance L and subjected to a

constant electromotive force E is given By

 obtain a suitable formula

to be used where R is small.

I = (1 − e )
E

R

− Rt

L

https://dl.doubtnut.com/l/_l2Qb3s82w2Hu
https://dl.doubtnut.com/l/_tc09GyRf5Vds
https://dl.doubtnut.com/l/_w5gxAEbyvl3D


Watch Video Solution

43. Prove that  is neither

encreasing nor decreasing in [0,1]

Watch Video Solution

f(x) = x2 − x + 1

44. Prove that  is strictly

increasing in 

Watch Video Solution

f(x) = x2 − 6x + 3

(3, ∞)

https://dl.doubtnut.com/l/_w5gxAEbyvl3D
https://dl.doubtnut.com/l/_fvl5NzjQxAzj
https://dl.doubtnut.com/l/_j1lCAL5pZOVd
https://dl.doubtnut.com/l/_w2MpMJ3aUW52


45. Find the absolute maximum and absolute

minimum values of the function

Watch Video Solution

f(x) = 2x3 − 3x2 + 2in − ≤ x ≤ 4
1
2

46. Find the intervals of monotonicity and

hence �nd the local maximum for the function

Watch Video Solution

f(x) = x2 − 6x + 2

https://dl.doubtnut.com/l/_w2MpMJ3aUW52
https://dl.doubtnut.com/l/_rfvoiDTJ0pVt


47. Find the extrema of

Watch Video Solution

f(x) = log(1 + x) − , x > − 1
x

1 + x

48. Find the intervals of monotonicity and

local extrema of the function

Watch Video Solution

f(x) = x logx + x

https://dl.doubtnut.com/l/_Gr2KVNwRVyzw
https://dl.doubtnut.com/l/_6EFCbcRAP5cZ


49. Find the intervals of monotonicity and

local extreme of the function 

Watch Video Solution

f(x) =
1

1 + x2

50. Determine the intervals of concavity of the

curve  and

the points of in�ection if any.

Watch Video Solution

f(x) = (x − 2)3(x − 4), x ∈ R

https://dl.doubtnut.com/l/_JyMC2ChJRkBk
https://dl.doubtnut.com/l/_8jjEJYsukD1y


51. Determine the intervals of concavity of the

curve 

Watch Video Solution

y = 2 + sinx  in ( − π, π)

52. Find the local extremum of the function

Watch Video Solution

f(x) = x3 − 12x

https://dl.doubtnut.com/l/_nabw2YcKqluX
https://dl.doubtnut.com/l/_zx7Ho6Wca7ay


53. Find the local extrema of the function

Watch Video Solution

f(x) = 3x4 − 4x3

54. Find the local maximum and local

minimum of the function 

Watch Video Solution

x4 − 3x3 + 3x2 − x

https://dl.doubtnut.com/l/_d9wJ1ttkoDai
https://dl.doubtnut.com/l/_s6CXufwoInDL


55. Find a point on the parabola  that is

closest to the point (1, 32) 

Watch Video Solution

y2 = 2

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


56. A closed box (cuboid) with a square base is

to have a volume 2000c.c, The material for the

top and bottom of the box is to cost Rs 3 per

square cm and the material for the sides is to

cost Rs 1.50 per square cm. If the cost of the

material is to be least �nd the dimension of

the box.

Watch Video Solution

https://dl.doubtnut.com/l/_TOKUc7WR7WUM


57. A garden is to be formed in a rectangular

shape and projected by wire fence. What is the

largest possible area of the fenced garden

with 60 metres of wire.

Watch Video Solution

58. Find the asymptotes of the curve 

Watch Video Solution

xy = c2

https://dl.doubtnut.com/l/_EjcM1r3UFlIV
https://dl.doubtnut.com/l/_HOGB1UgosPBt


59. Find the slant (oblique) asymptote of the

function 

Watch Video Solution

f(x) =
x2 + 3x + 5

x + 2

60. Sketch the curve 

Watch Video Solution

y = f(x) = x2 − 5x + 6

61. Find the asymptotes of the curve

f(x) =
3x2 − 27

x2 − 25

https://dl.doubtnut.com/l/_FPQvUbur0cmi
https://dl.doubtnut.com/l/_GcUUDm2Gfxng
https://dl.doubtnut.com/l/_sR6VNCvaFMn9


Solution To Exercise 7 1

Watch Video Solution

62. Sketch the curve 

Watch Video Solution

y = f(x) = x2 − 5x + 4

63. Sketch the graph of 

Watch Video Solution

y =
3x

x2 − 4

https://dl.doubtnut.com/l/_sR6VNCvaFMn9
https://dl.doubtnut.com/l/_7dyeWJAwpuIz
https://dl.doubtnut.com/l/_YJGX9T2AAnNv
https://dl.doubtnut.com/l/_wa6fArb0qz0w


1. A particle moves along a straight line in suc

a way that after t second its distance from the

origin is  metres.  

Find the instantaneous velocities at t =3 and t

=6 seconds.

Watch Video Solution

s = 2t2 + 3t

2. A particle moves along a straight line in suc

a way that after t second its distance from the

origin is  metres.  s = 2t2 + 3t

https://dl.doubtnut.com/l/_wa6fArb0qz0w
https://dl.doubtnut.com/l/_idcJVyM42Ugr


Find the instantaneous velocities at t =3 and t

=6 seconds.

Watch Video Solution

3. A camera is accidentally knocked o� an edge

of a cli� 400 ft high. The camera falls a

distance of  in t seconds.  

How long does the camera fall before it hits

the ground?

Watch Video Solution

s = 16t2

https://dl.doubtnut.com/l/_idcJVyM42Ugr
https://dl.doubtnut.com/l/_c7I7NosQiSy1
https://dl.doubtnut.com/l/_Ifhlp0hUh6W0


4. A camera is accidentally knocked o� an edge

of a cli� 400 ft high. The camera falls a

distance of  in t seconds.  

What is the average velocity with which the

camera falls during the last 2 seconds?

Watch Video Solution

s = 16t2

5. A camera is accidentally knocked o� an edge

of a cli� 400 ft high. The camera falls a

distance of  in t seconds.  s = 16t2

https://dl.doubtnut.com/l/_Ifhlp0hUh6W0
https://dl.doubtnut.com/l/_itI99rKbyudc


What is the instantaneous velocity of the

camera when it hits the ground?

Watch Video Solution

6. A particle moves along a horizontal line

such that its equation of motion is

, s in meters and t

in second. 

At what time the particle changes its direction

Watch Video Solution

s(t) = 2t3 − 15t2 + 24t − 2

https://dl.doubtnut.com/l/_itI99rKbyudc
https://dl.doubtnut.com/l/_TmlyBqEYTDhT
https://dl.doubtnut.com/l/_DXbQf84Uoexy


7. A particle moves along a line according to

the law , where 

.  

Find the total distance travelled by the

particle in the �rst 4 seconds.

Watch Video Solution

s(t) = 2t3 − 9t2 + 12t − 4

t ≥ 0

8. A particle moves along a line according to

the law , where 

.  

s(t) = 2t3 − 9t2 + 12t − 4

t ≥ 0

https://dl.doubtnut.com/l/_DXbQf84Uoexy
https://dl.doubtnut.com/l/_tlFFAFHYhYxv


Find the particle's acceleration each time the

velocity is zero.

Watch Video Solution

9. If the volume of a cube of side length x is

. Find the rate of change of the volume

with respect to x when x = 5 units.

Watch Video Solution

V = x3

https://dl.doubtnut.com/l/_tlFFAFHYhYxv
https://dl.doubtnut.com/l/_o1Yaz5P4x1mJ


10. If the mass m(x) (in kilograms) of a thin rod

of length x(in metres) is given by,

 then what is the rate of change

of mass with respect to the length when it is x

= 27 meters.

Watch Video Solution

m(x) = √3x

11. A stone is dropped into a pond causing

ripples in the form of concentric circles. The

radius r of the outer ripple is increasing at a

https://dl.doubtnut.com/l/_Vca8bUIu93AB
https://dl.doubtnut.com/l/_2OZrtmDesDs0


constant rate at 2 cm per second. When the

radius is 5 cm �nd the rate of changing of the

total area of the disturbed water?

Watch Video Solution

12. A conical water tank with vertex down of 12

meters height has a radius of 5 meters at the

top. If water �ows into the tank at a rate 10

cubic m/min, how fast is the depth of the

water increases when the water is 8 metres

deep?

https://dl.doubtnut.com/l/_2OZrtmDesDs0
https://dl.doubtnut.com/l/_3XI8RlkectWl


Watch Video Solution

13. A ladder 17 metre long is leaning against

the wall. The base of the ladder is pulled away

from the wall at a rate of 5m/s. When the base

of the ladder is 8 metres from the wall. 

How fast is the top of the ladder moving down

the wall?

Watch Video Solution

https://dl.doubtnut.com/l/_3XI8RlkectWl
https://dl.doubtnut.com/l/_uW6kfO95isDt


14. A ladder 17 metre long is leaning against

the wall. The base of the ladder is pulled away

from the wall at a rate of 5m/s. When the base

of the ladder is 8 metres from the wall. 

At what rate, the area of the triangle formed

by the ladder, wall, and the �oor, is changing?

Watch Video Solution

15. A police jeep, approaching an orthogonal

intersection from the northern direction, is

https://dl.doubtnut.com/l/_q6fynXuK4jIH
https://dl.doubtnut.com/l/_PbodrSkGaJJa


Solution To Exercise 7 2

chasing a speeding car that has turned and

moving straight east. When the jeep is 0.6 km

north of the intersection and the car is 0.8 km

to the east. The police deteremine with a radar

that the distance between them and the cae is

increasing at 20 km/hr. If the jeep is moving at

60 km/hr at the instant of measurement, what

is the speed of the car?

Watch Video Solution

https://dl.doubtnut.com/l/_PbodrSkGaJJa
https://dl.doubtnut.com/l/_CDDlwYPdQsfV


1. Find the slope of the tangent to the

following curves at the respective given

points. 

Watch Video Solution

y = x4 + 2x2 − x  at x = 1

2. Find the slope of the tangent to the

following curves at the respective given

points. 

Watch Video Solution

x = a cos3 t, y = b sin3 t  at t =
π

2

https://dl.doubtnut.com/l/_CDDlwYPdQsfV
https://dl.doubtnut.com/l/_Isod0TKGpE03


3. Find the point on the curve

 at which the tangent is

parallel to the line 3x + y = 7.

Watch Video Solution

y = x2 − 5x + 4

4. Find the points on the curve

 where the normal is

parallel to the line 

Watch Video Solution

y = x3 − 6x2 + x + 3

x + y = 1729

https://dl.doubtnut.com/l/_Isod0TKGpE03
https://dl.doubtnut.com/l/_mV153XTMsK78
https://dl.doubtnut.com/l/_a5HNJXOiixLi


5. Find the points on the curve

 for which the tangent is

horizontal.

Watch Video Solution

y2 − 4xy = x2 + 5

6. Find the tangent and normal to the

following curves at the given points on the

curve. 

Watch Video Solution

y = x2 − x4  at  (1, 0)

https://dl.doubtnut.com/l/_a5HNJXOiixLi
https://dl.doubtnut.com/l/_6iZGgQ3AUvGA
https://dl.doubtnut.com/l/_Q3lSBvSpuLSk


7. Find the tangent and normal to the

following curves at the given points on the

curve. 

Watch Video Solution

y = x4 + 2ex  at (0, 2)

8. Find the tangent and normal to the

following curves at the given points on the

https://dl.doubtnut.com/l/_Q3lSBvSpuLSk
https://dl.doubtnut.com/l/_MS8HhdVAm3PE
https://dl.doubtnut.com/l/_UFKdUWbNXxwh


curve. 

Watch Video Solution

y = x sinx  at ( , )
π

2

π

2

9. Find the tangent and normal to the

following curves at the given points on the

curve. 

Watch Video Solution

x = cos t, y = 2 sin2 t  att =
π

3

https://dl.doubtnut.com/l/_UFKdUWbNXxwh
https://dl.doubtnut.com/l/_yIDXeBV21rIX


10. Find the equation of the tangents to the

curve  for which the tangent is

orthogonal with the line .

Watch Video Solution

y = 1 + x3

x + 12y = 12

11. Find the equations of the tangents to the

curve  which are parallel to the line

Watch Video Solution

y =
x + 1

x − 1

x + 2y = 6

https://dl.doubtnut.com/l/_Ph5esjE7FccC
https://dl.doubtnut.com/l/_YEVlxrE0ijlT
https://dl.doubtnut.com/l/_tNQ5ZJciKQ8s


12. Find the equation of tangent and normal

to the curve given by x = 7

 at any point on

the curve.

Watch Video Solution

cos t and y = 2 sin t, t ∈ R

13. Show that  cut

orthogonally

Watch Video Solution

x2 − y2 = a2andxy = c2

https://dl.doubtnut.com/l/_tNQ5ZJciKQ8s
https://dl.doubtnut.com/l/_wy0d1buY8mnc


Solution To Exercise 7 3

1. Explain why Rolle's theorem is not applicable

to the following functions in the respective

intervals. 

Watch Video Solution

f(x) =
∣
∣
∣

∣
∣
∣
, x ∈ [ − 1, 1]

1

x

2. Explain why Rolle's theorem is not

applicable to the following functions in the

https://dl.doubtnut.com/l/_qhSDVB2cJk8Q
https://dl.doubtnut.com/l/_XeshQsg4jx5e


respective intervals. 

Watch Video Solution

f(x) = tanx, x ∈ [0, π]

3. Explain why Rolle's theorem is not

applicable to the following functions in the

respective intervals. 

Watch Video Solution

f(x) = x − 2 logx, x ∈ [2, 7]

https://dl.doubtnut.com/l/_XeshQsg4jx5e
https://dl.doubtnut.com/l/_QfJu6gOdtFkZ


4. Using the Rolle's theorem, determine the

values of x at which the tangent is parallel to

the x-axis for the following functions : 

Watch Video Solution

f(x) = x2 − x, x ∈ [0, 1]

5. Using the Rolle's theorem, determine the

values of x at which the tangent is parallel to

the x-axis for the following functions : 

f(x) = , x ∈ [ − 1, 6]
x2 − 2x

x + 2

https://dl.doubtnut.com/l/_4tgUhbZiLFG9
https://dl.doubtnut.com/l/_HdwdznOysZto


Watch Video Solution

6. Using the Rolle's theorem, determine the

value of x at which the tangent is parallel to

the x-axis for the following functions: 

Watch Video Solution

f(x) = √x − , ∈ [0, 9]
x

3

7. Explain why Lagrange's mean value theorem

is not applicable to the following functions in

https://dl.doubtnut.com/l/_HdwdznOysZto
https://dl.doubtnut.com/l/_Mh4j07WEkaJV
https://dl.doubtnut.com/l/_N15Lr33GmiWa


the respective intervals: 

Watch Video Solution

f(x) = , x ∈ [ − 1, 2]
x + 1

x

8. Explain why Lagrange's mean value theorem

is not applicable to the following functions in

the respective intervals : 

Watch Video Solution

f(x) = |3x + 1|, x ∈ [ − 1, 3]

https://dl.doubtnut.com/l/_N15Lr33GmiWa
https://dl.doubtnut.com/l/_MRejHgXMIwQt


9. Show that the value in the conclusion of the

mean value theorem for 

 on a closed interval of positive

number [a,b] in 

Watch Video Solution

f(x) =
1

x

√ab

10. A race car driver is racing at  km. If his

speed never exceeds 150 km/hr, what is the

maximum distance he can cover in the next

two hours.

20th

https://dl.doubtnut.com/l/_vmox176hV9a0
https://dl.doubtnut.com/l/_T0IA6hF4ELVc


Watch Video Solution

11. Does there exist a di�erentiable function

f(x) such that

 for all

x. Justify your answer.

Watch Video Solution

f(0) = − 1, f(2) = 4 and f' (x) ≤ 2

12. Show that there lies a point on the curve

 where

tangent drawn is parallel to the x-axis.

f(x) = x(x + 3)e , − 3 ≤ x ≤ 0
π

2

https://dl.doubtnut.com/l/_T0IA6hF4ELVc
https://dl.doubtnut.com/l/_pQ6hsbMbt8Rn
https://dl.doubtnut.com/l/_mBFEsnWcb5zW


Solution To Exercise 7 4

Watch Video Solution

13. Using mean value theorem prove that for,

.

Watch Video Solution

a > 0, b > 0, ∣∣e
−a − e− b∣∣ < |a − b|

1. Write the Maclaurin series expansion of the

following functions : 

https://dl.doubtnut.com/l/_mBFEsnWcb5zW
https://dl.doubtnut.com/l/_BGE3UwwmdZEO
https://dl.doubtnut.com/l/_kzWNS6qujoEh


Watch Video Solution

ex

2. Write the Maclaurin series expansion of the

following functions : 

Watch Video Solution

sinx

3. Write the Maclaurin series expansion of the

following functions : 

https://dl.doubtnut.com/l/_kzWNS6qujoEh
https://dl.doubtnut.com/l/_K4bSPcncrP2F
https://dl.doubtnut.com/l/_srRaOMlh53Q6


Watch Video Solution

cos x

4. Write the Maclaurin series expansion of the

following functions : 

Watch Video Solution

log(1 − x), − 1 ≤ x ≤ 1

5. Write the Maclaurin series expansion of the

following functions : 

https://dl.doubtnut.com/l/_srRaOMlh53Q6
https://dl.doubtnut.com/l/_be9iDjRN879N
https://dl.doubtnut.com/l/_2LmU9BAle0Kt


Watch Video Solution

tan− 1(x), − 1 ≤ x ≤ 1

6. Write the Maclaurin series expansion of the

following functions : 

Watch Video Solution

cos2 x

7. Write down the Taylor series expansion, of

the function  about x = 1 upto three nonlogx

https://dl.doubtnut.com/l/_2LmU9BAle0Kt
https://dl.doubtnut.com/l/_FLPQqibDjoNr
https://dl.doubtnut.com/l/_N54oQQPqjCbV


zero terms for .

Watch Video Solution

x > 0

8. Expand  in ascending powers 

upto three non-zero terms.

Watch Video Solution

sinx x −
π

4

9. Expand the polynomial 

in powers of x - 1.

Watch Video Solution

f(x) = x2 − 3x + 2

https://dl.doubtnut.com/l/_N54oQQPqjCbV
https://dl.doubtnut.com/l/_CkMq4Vm3GACa
https://dl.doubtnut.com/l/_REaxpnXHIeCn


Solution To Exercise 7 5

1. Evaluate the following limits, if necessary

use 1'Hopital Rule: 

Watch Video Solution

lim
x→ 0

1 − cos x

x2

2. Evaluate the following limits, if necessary

use l' Hopital Rule : 

https://dl.doubtnut.com/l/_REaxpnXHIeCn
https://dl.doubtnut.com/l/_rVme7xZjg2q0
https://dl.doubtnut.com/l/_rYcnwvhmFvK0


Watch Video Solution

lim
x→ ∞

2x2 − 3

x2 − 5x + 3

3. Evaluate the following limits, if necessary

use 1'Hopital Rule: 

Watch Video Solution

lim
x→ ∞

x

logx

4. Evaluate the following limits, if necessary

use l' Hopital Rule : 

https://dl.doubtnut.com/l/_rYcnwvhmFvK0
https://dl.doubtnut.com/l/_H8NHb3b520Q3
https://dl.doubtnut.com/l/_Cn1FQAYDNYco


Watch Video Solution

lim
x→ π

−

2

secx
tanx

5. Evaluate the following limits, if necessary

use l' Hopital Rule : 

Watch Video Solution

lim
x→ ∞

e−x
√x

6. Evaluate the following limits, if necessary

use l' Hopital Rule : 

https://dl.doubtnut.com/l/_Cn1FQAYDNYco
https://dl.doubtnut.com/l/_R9NA4eG6yl1O
https://dl.doubtnut.com/l/_p02v64D3aeAL


Watch Video Solution

lim
x→ 0

( − )
1

sinx

1

x

7. 

Watch Video Solution

lim
x→ 1

( − )
2

x2 − 1

x

x − 1

8. Evaluate the following limits, if necessary

use l' Hopital Rule : 

Watch Video Solution

lim
x→ o+

xx

https://dl.doubtnut.com/l/_p02v64D3aeAL
https://dl.doubtnut.com/l/_ckvwxf0lrhxY
https://dl.doubtnut.com/l/_QSXl0hmQw5us


9. Evaluate the following limits, if necessary

use l' Hopital Rule : 

Watch Video Solution

lim
x→ ∞

(1 + )
x1

x

10. 

Watch Video Solution

lim
x→

(sinx)tan x

x

2

https://dl.doubtnut.com/l/_QSXl0hmQw5us
https://dl.doubtnut.com/l/_q5D9gJJwu47X
https://dl.doubtnut.com/l/_3ljCyBXip7xt
https://dl.doubtnut.com/l/_743Z3lEMyNj3


11. Evaluate the following limits, if necessary

use l' Hopital Rule : 

Watch Video Solution

lim
x→ 0 +

(cos x)
1

x2

12. If an initial amount  of money is invested

at an interest rate r compounded n times a

year, the value of the investment after t years

is . If the interest is

compounded continuously, (that is as 

A0

A = A0(1 + )
nt1

n

n → ∞

https://dl.doubtnut.com/l/_743Z3lEMyNj3
https://dl.doubtnut.com/l/_YRRUVZfkxU0U


Solution To Exercise 7 6

), show that the amount after t years is

.

Watch Video Solution

A = A0e
rt

1. Find the absolute extrema of the following

functions on the given closed interval. 

Watch Video Solution

f(x) = x3 − 12x + 10, [1, 2]

https://dl.doubtnut.com/l/_YRRUVZfkxU0U
https://dl.doubtnut.com/l/_tNObYSoKwry8
https://dl.doubtnut.com/l/_9CEBLRbKujes


2. Find the absolute extrema of the following

functions on the given closed interval. 

Watch Video Solution

f(x) = 3x4 − 4x3, [ − 1, 2]

3. Find the absolute extrema of the following

functions on the given closed interval. 

Watch Video Solution

f(x) = 6x − 3x , [ − 1, 1]
4
3

1
3

https://dl.doubtnut.com/l/_9CEBLRbKujes
https://dl.doubtnut.com/l/_W0Bx9G0pPPt8
https://dl.doubtnut.com/l/_exgm5xlatQ4R


4. Find the absolute extrema of the following

functions on the given closed interval. 

Watch Video Solution

f(x) = 2 cos x + sin 2x, [0, ]
π

2

5. Find the intervals of monotonicities and

hence �nd the local extremum for the

following functions: 

Watch Video Solution

f(x) = 2x3 + 3x2 − 12x

https://dl.doubtnut.com/l/_exgm5xlatQ4R
https://dl.doubtnut.com/l/_LTjuxIYdizOX


6. Find the intervals of monotonicities and

hence �nd the local extremum for the

following functions: 

Watch Video Solution

f(x) =
x

x − 5

7. Find the intervals of monotonicities and

hence �nd the local extremum for the

following functions: 

f(x) =
ex

1 − ex

https://dl.doubtnut.com/l/_8qt9ylmJPVa6
https://dl.doubtnut.com/l/_uhVPrOzNMi9m


Watch Video Solution

8. Find the intervals of monotonicities and

hence �nd the local extremum for the

following functions: 

Watch Video Solution

f(x) = − logx
x3

3

9. Find the intervals of monotonicities and

hence �nd the local extremum for the

https://dl.doubtnut.com/l/_uhVPrOzNMi9m
https://dl.doubtnut.com/l/_OCMjn54hjxU0
https://dl.doubtnut.com/l/_3T7Q9qzSqIH1


Solution To Exercise 7 7

following functions: 

Watch Video Solution

f(x) = sinx cos x + 5, x ∈ (0, 2π)

1. Find intervals of concavity and points of

in�exion for the following functions: 

Watch Video Solution

f(x) = x(x − 4)3

https://dl.doubtnut.com/l/_3T7Q9qzSqIH1
https://dl.doubtnut.com/l/_4Rjp2YTRkeKz
https://dl.doubtnut.com/l/_div8MFXR7yoa


2. Find intervals of concavity and points of

in�exion for the following functions: 

Watch Video Solution

f(x) = sinx + cos x, 0 < x < 2π

3. Find intervals of concavity and points of

in�exion for the following functions: 

Watch Video Solution

f(x) = (ex − e−x)
1

2

https://dl.doubtnut.com/l/_div8MFXR7yoa
https://dl.doubtnut.com/l/_Gr37NfrJJcUX
https://dl.doubtnut.com/l/_hFdpY9v1ucPt


4. Find the local extrema for the following

functions using second derivative test : 

Watch Video Solution

f(x) = − 3x5 + 5x3

5. Find the local extrema for the following

functions using second derivative test : 

Watch Video Solution

f(x) = x logx

https://dl.doubtnut.com/l/_hFdpY9v1ucPt
https://dl.doubtnut.com/l/_9S1pmUqiJ4LM


6. Find the local extrema for the following

functions using second derivative test : 

Watch Video Solution

f(x) = x2e− 2x

7. For the function

 �nd the intervals

of monotonicity, local extrema, intervals of

concavity and points of in�ection.

Watch Video Solution

f(x) = 4x3 + 3x2 − 6x + 1

https://dl.doubtnut.com/l/_Qmi2q9YkywES
https://dl.doubtnut.com/l/_pTJWcOlklBsW


Solution To Exercise 7 8

1. Find two positive numbers whose sum is 12

and their product is maximum.

Watch Video Solution

2. Find two positive numbers whose product is

20 and their sum is minimum.

Watch Video Solution

https://dl.doubtnut.com/l/_pTJWcOlklBsW
https://dl.doubtnut.com/l/_s2akOnyMzlTm
https://dl.doubtnut.com/l/_SwGOUjOgMcGZ


3. Find the smallest possible value of 

given that x + y = 10.

Watch Video Solution

x2 + y2

4. A garden is to be laid out in a rectangular

area and protected by wire fence. What is the

largest possible area of the fenced garden

with 40 metres of wire.

Watch Video Solution

https://dl.doubtnut.com/l/_a2zxk0D1lsfF
https://dl.doubtnut.com/l/_t8Tw43iAgVze
https://dl.doubtnut.com/l/_s3583aigcCRg


5. A rectangular page is to contain  of

print. The margins at the top and bottom of

the page are 1.5 cm and the margins at other

sides of the page is 1 cm. What should be the

dimensions of the page so that the area of the

paper used is minimum.

Watch Video Solution

24cm2

6. A farmer plans to fence a rectangular

pasture adjacent to a river. The pasture must

contain 1,80,000 sq. mtrs in order to provide

https://dl.doubtnut.com/l/_s3583aigcCRg
https://dl.doubtnut.com/l/_heCONyNOS0lN


enough grass for herds. No fencing is needed

along the river. What is the length of the

minimum needed fencing material?

Watch Video Solution

7. Find the dimensions of the rectangle with

maximum area that can be inscribed in a circle

of radius 10 cm.

Watch Video Solution

https://dl.doubtnut.com/l/_heCONyNOS0lN
https://dl.doubtnut.com/l/_N5lqr8ipUCBk


8. Prove that among all the rectangles of the

given perimeter, the square has the maximum

area.

Watch Video Solution

9. Find the dimensions of the largest rectangle

that can be inscribed in a semi circle of radius

r cm.

Watch Video Solution

https://dl.doubtnut.com/l/_vafJUnC1EPAq
https://dl.doubtnut.com/l/_yI0CwDKH45y3
https://dl.doubtnut.com/l/_tS8n646db1gg


10. A manufacturer wants to design an open

box having a square base and a surface area of

108 sq. cm. Determine the dimensions of the

box for the maximum volume.

Watch Video Solution

11. The volume of a cylinder is given by the

formula . Find the greatest and

least values of V if r + h = 6.

Watch Video Solution

V = πr2h

https://dl.doubtnut.com/l/_tS8n646db1gg
https://dl.doubtnut.com/l/_rvrGKtp89CTd


Solution To Exercise 7 9

12. A hollow cone with base radius a cm and

height b cm is placed on a table . Show that

the volume of the largest cylinder that can be

hidden underneath is  times volume of the

cone .

Watch Video Solution

4
9

https://dl.doubtnut.com/l/_VdzXTw69Jme3


1. Find the asymptotes of the following curves:

Watch Video Solution

f(x) =
x2

x2 − 1

2. Find the asymptotes of the following curves:

Watch Video Solution

f(x) =
x2

x + 1

https://dl.doubtnut.com/l/_Uzfxhhyz9KdG
https://dl.doubtnut.com/l/_v5kDd6x7bj3X


3. Find the asymptotes of the following curves:

Watch Video Solution

f(x) =
x2 − 6x − 1

x + 3

4. Find the asymptotes of the following curves:

Watch Video Solution

f(x) =
x2 + 6x − 4

3x − 6

https://dl.doubtnut.com/l/_WZhyg3HnwqRR
https://dl.doubtnut.com/l/_gTR0cXvdUqE7


5. Sketch the graphs of the following

functions: 

Watch Video Solution

y = − (x3 − 3x + 2)
1

3

6. Sketch the graphs of the following

functions: 

Watch Video Solution

y = x√4 − x

https://dl.doubtnut.com/l/_F9EcIUh0yxX3
https://dl.doubtnut.com/l/_8m0JW4vKttt3
https://dl.doubtnut.com/l/_T00DCfvCUFXO


7. Sketch the graphs of the following

functions: 

Watch Video Solution

y =
x2 + 1

x2 − 4

8. Sketch the graphs of the following

functions: 

Watch Video Solution

y = − logx
x3

24

https://dl.doubtnut.com/l/_T00DCfvCUFXO
https://dl.doubtnut.com/l/_FhjvMn84hfQv


Solution To Exercise 7 10

1. The volume of a sphere is increasing in

volume at the rate of . The rate of

change of its radius when radius is  cm

A. 3 cm/s

B. 2 cm/s

C. 1 cm/s

D. 

Answer: A

3πcm3 /sec

1

2

cm/s
1

2

https://dl.doubtnut.com/l/_yVLc3U7cxbbg


Watch Video Solution

2. A balloon rises straight up at 10m/s. An

observer is 40 m away from the spot where

the balloon left the ground. Find the rate of

change of the balloon's angle of elevation in

radian per second when the balloon is 30

metres above the ground.

A.  radians/sec

B.  radians/sec

C.  radians/sec

3

25

4
25

1

5

https://dl.doubtnut.com/l/_yVLc3U7cxbbg
https://dl.doubtnut.com/l/_nwGUJo5gcxw8


D.  radians/sec

Answer: B

Watch Video Solution

1

3

3. The position of a particle moving along a

horizontal line of any time t is given by

. The time at which the

particle is at rest is

A. t=0

s(t) = 3t2 − 2t − 8

https://dl.doubtnut.com/l/_nwGUJo5gcxw8
https://dl.doubtnut.com/l/_Fb05FriBve4V


B. 

C. t=1

D. t=3

Answer: B

Watch Video Solution

t =
1

3

4. A stone is thrown up vertically. The height it

reaches at time t seconds is given by

. The stone reaches the

maximum height in time t seconds is given by

x = 80t − 16t2

https://dl.doubtnut.com/l/_Fb05FriBve4V
https://dl.doubtnut.com/l/_kmmauOMj3wY7


A. 2

B. 2.5

C. 3

D. 3.5

Answer: B

Watch Video Solution

5. Find the point on the curve  at

which y-coordinate changes 8 times as fast as

x-coordinate is:

6y = x3 + 2

https://dl.doubtnut.com/l/_kmmauOMj3wY7
https://dl.doubtnut.com/l/_Ib7GUI8hHeVe


A. (4,11)

B. 

C. 

D. 

Answer: A

Watch Video Solution

(4, − 11)

( − 4, 11)

( − 4, − 11)

6. The abscissa of the point on the curve

 at which the slope of the

tangent is -0.25 ?

f(x) = √8 − 2x

https://dl.doubtnut.com/l/_Ib7GUI8hHeVe
https://dl.doubtnut.com/l/_L1d2yCwobRTf


A. 

B. 

C. 

D. 0

Answer: B

Watch Video Solution

−8

−4

−2

7. The slope of the line normal to the curve

 isf(x) = 2 cos 4x  at x =
π

12

https://dl.doubtnut.com/l/_L1d2yCwobRTf
https://dl.doubtnut.com/l/_osDYdvTJ4gLk


A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

−4√3

−4

√3

12

4√3

8. The tangent to the curve 

is vertical when ……………… .

y2 − xy + 9 = 0

https://dl.doubtnut.com/l/_osDYdvTJ4gLk
https://dl.doubtnut.com/l/_rJpXysErjSzE


A. y = 0

B. 

C. 

D. 

Answer: D

Watch Video Solution

y = ± √3

y =
1

2

y = ± 3

9. Angle between  at the

origin is

y2 = x and x2 = y

https://dl.doubtnut.com/l/_rJpXysErjSzE
https://dl.doubtnut.com/l/_risDGxGZxWry


A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

tan− 1( )
3

4

tan− 1( )
4
3

π

2

π

4

10. What is the value of the limit

?lim
x→ 0

(cot x − )
1

x

https://dl.doubtnut.com/l/_risDGxGZxWry
https://dl.doubtnut.com/l/_2E5FkB2d2o7e


A. 0

B. 1

C. 2

D. 

Answer: A::B

Watch Video Solution

≤

11. The function  is increasing in

the interval

sin4 x + cos4 x

https://dl.doubtnut.com/l/_2E5FkB2d2o7e
https://dl.doubtnut.com/l/_fllMNbsO7GcX


A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

[ , ]
5π

8

3π

4

[ , ]
π

2

5π

8

[ , ]
π

4

π

2

[0, ]
π

4

12. The number given by the Rolle's theorem

for the function  isx3 − 3x2, x ∈ [0, 3]

https://dl.doubtnut.com/l/_fllMNbsO7GcX
https://dl.doubtnut.com/l/_6V5J5IiEaEg6


A. 1

B. 

C. 

D. 2

Answer: D

Watch Video Solution

√2

3

2

13. The number given by the Mean value

theorem for the function  is, x ∈ [1, 9]
1

x

https://dl.doubtnut.com/l/_6V5J5IiEaEg6
https://dl.doubtnut.com/l/_Q6NcMLak6jAd


A. 2

B. 2.53

C. 3

D. 3.5

Answer: C

Watch Video Solution

14. The minimum value of the function

 is|3 − x| + 9

https://dl.doubtnut.com/l/_Q6NcMLak6jAd
https://dl.doubtnut.com/l/_Se1Bobkhyzbj


A. 0

B. 3

C. 6

D. 9

Answer: D

Watch Video Solution

15. The maximum slope of the tangent to the

curve  is at:y = ex sinx, x ∈ [0, 2π]

https://dl.doubtnut.com/l/_Se1Bobkhyzbj
https://dl.doubtnut.com/l/_YyImhsDKho6H


A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

x =
π

4

x =
π

2

x = π

x =
3π

2

16. The maximum value of the functions

 is ……….x2e− 2x, x > 0

https://dl.doubtnut.com/l/_YyImhsDKho6H
https://dl.doubtnut.com/l/_4Ki7mjHhIhvx


A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

1

e

1

2e

1

e2

4

e4

17. One of the closest points on the curve

 to the point (6,0) isx2 − y2 = 4

https://dl.doubtnut.com/l/_4Ki7mjHhIhvx
https://dl.doubtnut.com/l/_DHR8TgNZsJfO


A. (2,0)

B. 

C. 

D. 

Answer: C

Watch Video Solution

(√5, 1)

(3, √5)

(√13, − √3)

18. The maximum value of the product of two

positive numbers, when their sum of the

squares is 200, is

https://dl.doubtnut.com/l/_DHR8TgNZsJfO
https://dl.doubtnut.com/l/_1bJCqNZvQUyD


A. 100

B. 

C. 28

D. 

Answer: A

Watch Video Solution

25√7

24√14

19. The curve 

A. has no horizontal tangent

y = ax4 + bx2  with ab > 0

https://dl.doubtnut.com/l/_1bJCqNZvQUyD
https://dl.doubtnut.com/l/_Kw4q8oCDAQy9


B. is concave up

C. is concave down

D. has no points of in�ection

Answer: D

Watch Video Solution

20. The point of in�ection of the curve

 is

A. (0,0)

y = (x − 1)3

https://dl.doubtnut.com/l/_Kw4q8oCDAQy9
https://dl.doubtnut.com/l/_AYAZ0EQRnQeu


Problems For Practice Choose The Correct

Answer

B. (0, 1)

C. (1, 0)

D. (1, 1)

Answer: C

Watch Video Solution

https://dl.doubtnut.com/l/_AYAZ0EQRnQeu


1. A particle moves so that the distance moved

is according to the law . At

what time the velocity and acceleration are

zero respectively ?

A. t =1

B. t =0

C. t =2

D. 

Answer: A

Watch Video Solution

s(t) = − t2 + 3
t3

3

t =
1

2

https://dl.doubtnut.com/l/_cXAup4pZahKU


Watch Video Solution

2. The slope of the normal to the curve

 at the point whose abscissa is 2 is:

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

y = 3x2

1

12

−
1

12

1

13

1

14

https://dl.doubtnut.com/l/_cXAup4pZahKU
https://dl.doubtnut.com/l/_NMCnsOf3vs76


3. The value of c is Rolle's theoram for the

function f(x) = cos  on  is:

A. 

B. 

C. 

D. 0

Answer: B

Watch Video Solution

( )
x

2
[π, 3π]

π

2

2π

3π

2

https://dl.doubtnut.com/l/_NMCnsOf3vs76
https://dl.doubtnut.com/l/_lyXsLccsPMhb


4. The curves

 cut each

other orthogonally then the value of c is:

A. 

B. 3

C. 

D. 

Answer: D

Watch Video Solution

2x2 + 3y2 = 1 and cx2 + 4y2 = 1

1

3

5

12

12

5

https://dl.doubtnut.com/l/_YVs8xHw2b0fI


5. The angle between  at

the origin is

A. 

B. 

C. 

D. 

Answer: C

View Text Solution

y2 = x and x2 = y

2 tan− 1( )
3

4

tan− 1 4
3

π

2

π

4

https://dl.doubtnut.com/l/_q7qMqpQRl6sp
https://dl.doubtnut.com/l/_Ye3Q4fkLtqLX


6. The curve  has a

point of in�exion at x=1 , then :

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

y = ax3 + bx2 + cx + d

a + b0

a + 3b = 0

3a + b = 0

3a − b = 0

https://dl.doubtnut.com/l/_Ye3Q4fkLtqLX


7. In a given semi circle of diameter 4 cm a

rectangle is to be inscribed . The maximum

area of the rectangle is …………..

A. 2

B. 4

C. 8

D. 16

Answer: B

Watch Video Solution

https://dl.doubtnut.com/l/_A1lGS4Otlk9V


8.  is

A. 1

B. 

C. 0

D. 

Answer: A

Watch Video Solution

lim
x→ 0

2x

tan 2x

−1

∞

https://dl.doubtnut.com/l/_ZXTbbPlKBFD0


9.  is

A. 

B. 0

C. 

D. 

Answer: D

View Text Solution

lim
x→ 0

ax − bx

cx − dx

∞

log( )
ab

cd

log( )a
b

log( )c
d

https://dl.doubtnut.com/l/_DRBPFwBIIv2g


10. If  the velocity when the

acceleration is zero is

A.  m/sec

B.  m/sec

C.  m/sec

D.  m/sec

Answer: B

Watch Video Solution

s = t3 − 4t2 + 7

32

3

−16

3

16

3

−32

3

https://dl.doubtnut.com/l/_yVSY92DXxpI9
https://dl.doubtnut.com/l/_gKOh4oAlvfru


11. Which of the following functions is

increasing in  ?

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

(0, ∞)

ex

1

x

−x2

x− 2

https://dl.doubtnut.com/l/_gKOh4oAlvfru


12. The slope of the tangent to the curve

 is

A. 4

B. 2

C. 3

D. 

Answer: A

Watch Video Solution

y = 3x2 + 4 cos x  at x = 0

−1

https://dl.doubtnut.com/l/_DKJremBzZcPm
https://dl.doubtnut.com/l/_PmVnqGeg0aHG


13. The stationary point of 

occurs at x=

A. a) 

B. b) 

C. c) 0

D. d) 4

Answer: A

View Text Solution

f(x) = x (4 − x)
3
5

3

2

2

3

https://dl.doubtnut.com/l/_PmVnqGeg0aHG


14. The angle between the curve

 is

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

x2 − y2 = 8 and + = 1
x2

25

y2

9

π

3

π

3

π

6

π

2

https://dl.doubtnut.com/l/_p9QF7OlZjoOY
https://dl.doubtnut.com/l/_slcYJTIcp8IP


15. The radius of a cylinder is increasing at the

rate of 2 cm/sec and the height is decreasing

at the rate of 3 cm/sec. The rate of change of

volume when the radius is 3 cm and height is 5

cm is:

A. 

B. 

C. 

D. 

Answer: B

23π

33π

43π

53π

https://dl.doubtnut.com/l/_slcYJTIcp8IP


Watch Video Solution

16.  is

A. 2

B. 0

C. 

D. 1

Answer: B

Watch Video Solution

lim
x→ ∞

x2

ex

∞

https://dl.doubtnut.com/l/_slcYJTIcp8IP
https://dl.doubtnut.com/l/_8KQHl2M3oStk


17. f is a di�erentiable function de�ned on an

interval I with positive derivative . Then f is

...........

A. increasing on I

B. decreasing on I

C. strictly increasing on I

D. strictly decreasing on I

Answer: C

Watch Video Solution

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


18. For what values of x the rate of increase of

 is twice the rate of

increase of x.

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

x3 − 2x2 + 3x + 8

( − , − 3)
1

3

( , 3)
1

3

( − , 3)
1

3

( , 1)
1

3

https://dl.doubtnut.com/l/_51MQ5gi1kkKo


19. The least possible perimeter of a

rectangule of area  is

A. 100m

B. 40m

C. 80m

D. 60m

Answer: C

Watch Video Solution

400m2

https://dl.doubtnut.com/l/_uImSanB292Ip
https://dl.doubtnut.com/l/_y1N7SRfjXGa7


20. The equation of the normal to the curve

 is

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

y = x3  at(1, 1)

3x + y − 4 = 0

3x + y = 4

x − 3y − 4 = 0

x + 3y − 4 = 0

https://dl.doubtnut.com/l/_y1N7SRfjXGa7


21. The equation of the tangent to the curve

 is

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

y =  at ( − 1, − )
x3

5

1

5

5y + 3x − 2 = 0

5y − 3x = 2

3x + 5y = 2

3x + 3y − 2 = − 6

https://dl.doubtnut.com/l/_jPEWylPJ3rGf
https://dl.doubtnut.com/l/_L9uM0WqIB07I


22. Which of the following is concave down:

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

y = − x2

y = x2

y = ex

y = x2 + 2x − 3

https://dl.doubtnut.com/l/_L9uM0WqIB07I


23. If

.

Then  is

A. 5

B. 

C. 3

D. 

Answer: A

Watch Video Solution

f(a) = 2, f' (a) = 1, g(a) = − 1, g' (a) = 2

lim
x→ a

g(x)f(a) − g(a)f(x)

x − a

−5

−3

https://dl.doubtnut.com/l/_T38o5xmBQq0a


24. The velocity v of a particle moving along a

straight line when at a distance x from the

origin is given by  where a and b

are constants then the acceleration is:

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

a + bv2 = x2

b

x

a

x

x

b

x

a

https://dl.doubtnut.com/l/_JuLNyk2H6Owd


25. The value of c in Lagrange's mean value

theorem for the function 

in (0, 1) is

A. 

B. 1

C. 0

D. 

Answer: D

f(x) = x2 + 2x − 1

−1

1

2

https://dl.doubtnut.com/l/_JuLNyk2H6Owd
https://dl.doubtnut.com/l/_rLGzDgFefDf1


Watch Video Solution

26. The function  is decreasing in

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

f(x) = x2

( − ∞, ∞)

( − ∞, 0)

(0, ∞)

( − 2, ∞)

https://dl.doubtnut.com/l/_rLGzDgFefDf1
https://dl.doubtnut.com/l/_uWkUi8FmnY5J


27.  is

A. concave up for 

B. concave down for 

C. concave up everywhere

D. concave down everywhere

Answer: D

Watch Video Solution

y = − ex

x > 0

x > 0

https://dl.doubtnut.com/l/_NEwsQKKlXt5z


28. If f has a local extremum at a and if f'(a)

exists then

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

f' (a) < 0

f' (a) > 0

f' (a) = 0

f' ' (a) = 0

https://dl.doubtnut.com/l/_R2a2aXty2G26
https://dl.doubtnut.com/l/_0cy53bgzbxj8


29. A spherical snowball is melting in such a

way that its volume is decreasing at a rate of

. The rate at which the diameter is

decreaseing when the diameter is 10 cms is ..

Watch Video Solution

1cm3 / min

30.  �nd c in

Lagrange's mean value theorm:

A. 

B. 

f(x) = √x, a = 1, b = 4

9

4

3

2

https://dl.doubtnut.com/l/_0cy53bgzbxj8
https://dl.doubtnut.com/l/_n3mbM3XrOU91


C. 

D. 

Answer: A

Watch Video Solution

1

2

1

4

31. The point of curve  at

which the tangent is parallel to x-axis is

A. 

B. 

y = 2x2 − 6x − 4

( , − )
5

2
17
2

( , )
−5

2
−17

2

https://dl.doubtnut.com/l/_n3mbM3XrOU91
https://dl.doubtnut.com/l/_ZMrMmn4BHpbf


C. 

D. 

Answer: D

Watch Video Solution

( , )
−5

2
17
2

( , − )
3

2
17
2

32. The curve 

intersect orthogonally if a =

A. 

B. 1

y = 3ex and y = e−xa

3

−1

https://dl.doubtnut.com/l/_ZMrMmn4BHpbf
https://dl.doubtnut.com/l/_OUL7wmXRS5Nz


C. 

D. 3

Answer: B

Watch Video Solution

1

3

33.  then f(x) is

decreasing in

A. 

B. 

f' (x) = x2 − 5x + 4

( − ∞, 0)

(1, 4)

https://dl.doubtnut.com/l/_OUL7wmXRS5Nz
https://dl.doubtnut.com/l/_nSeqiKNZP1GF


C. 

D. everywhere

Answer: B

Watch Video Solution

(4, ∞)

34. If the normal to the curve

 makes an angle  with

the x -axis then the slope of the normal is ……….

A. 

x2 / 3 + y2 / 3 = a2 / 3 θ

−cot θ

https://dl.doubtnut.com/l/_nSeqiKNZP1GF
https://dl.doubtnut.com/l/_8JwhYLAJ1xDg


B. 

C. 

D. 

Answer: D

Watch Video Solution

tan θ

−tan θ

cot θ

35. For the curve  the

tangent line is parallel to x-axis when t is equal

to

x = et cos t, y = et sin t

https://dl.doubtnut.com/l/_8JwhYLAJ1xDg
https://dl.doubtnut.com/l/_XdAzIvWVfwJe


A. 

B. 

C. 0

D. 

Answer: A

Watch Video Solution

−
π

4

π

4

π

3

36. If  and x increases at the rate

of 5 units/sec the rate of change of slope

when x =3 is

y = 6x − x3

https://dl.doubtnut.com/l/_XdAzIvWVfwJe
https://dl.doubtnut.com/l/_yAQVBEDfXMhu


A.  units/sec

B. 90 units/sec

C. 180 units/sec

D.  units/sec

Answer: A

Watch Video Solution

−90

−180

37. If the length of the diagonal of a square is

increasing at the rate of 0.1 cm/sec what is the

https://dl.doubtnut.com/l/_yAQVBEDfXMhu
https://dl.doubtnut.com/l/_G1SfbhqeNhUY


rate of increase of its area when the side is

 cm?

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

15

√2

1.5cm2 /sec

3cm2 /sec

3√2cm2 /sec

0.15cm2 /sec

https://dl.doubtnut.com/l/_G1SfbhqeNhUY


38. The equation of the normal to the curve

 is:

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

θ =  at ( − 3, )
1

t

−1

3

3θ = 27t − 80

5θ = 27t − 80

3θ = 27t + 80

θ =
1

t

https://dl.doubtnut.com/l/_8Su8w2vsJvkA
https://dl.doubtnut.com/l/_r6HGsctQob4N


39. The point of in�ection of the curve 

is at:

A. `

B. 

C. 

D. 

Answer:

Watch Video Solution

y = x4

https://dl.doubtnut.com/l/_r6HGsctQob4N


40. The angle between the curve

 is

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

y = emx and y = e−mxm > 1

tan− 1( )
2m

m2 − 1

tan− 1( )
2m

1 − m2

tan− 1( − )
2m

1 + m2

tan− 1( )
2m

m2 + 1

https://dl.doubtnut.com/l/_S5rGdsoqRLfZ


Problems For Practice Answer The Following

Question

1. The angular displacement  radians of a �y

wheel varies with time t seconds and follow

the equation . Determine the

angular velocity and acceleration of the �y

wheel when time t =1 seconds and (ii) The time

when the angular acceleration is zero.

Watch Video Solution

θ

θ = 9t2 − 2t3

https://dl.doubtnut.com/l/_Y0huvjS0YPdi


2. The distance s meters moved by a particle

travelling in a straight line t seconds is given

by . Find the acceleration

when the particle comes to rest.

Watch Video Solution

s = 45t + 11t2 − t3

3. A particle moves along a horizontal line

such that its position at any time t is given by

, s in meters and t ins(t) = t3 − 6t2 + 9t + 1

https://dl.doubtnut.com/l/_IlbTyjelQ2a5
https://dl.doubtnut.com/l/_pwXTq1Ym08Gg


seconds. 

At what time the particle is at rest?

Watch Video Solution

4. A particle moves along a horizontal line

such that its position at any time t is given by

, s in meters and t in

seconds. 

At what time the particle is at rest?

Watch Video Solution

s(t) = t3 − 6t2 + 9t + 1

https://dl.doubtnut.com/l/_pwXTq1Ym08Gg
https://dl.doubtnut.com/l/_Sz6tWR7UiElf
https://dl.doubtnut.com/l/_u5TG1TK5xqlT


5. A particle moves along a horizontal line

such that its equation of motion is

, s in meters and t

in second. 

Find the total distance travelled by the

particle in the �rst 2 seconds.

Watch Video Solution

s(t) = 2t3 − 15t2 + 24t − 2

6. A missile �xed from ground level raises x

metres vertically upwards in t seconds and

https://dl.doubtnut.com/l/_u5TG1TK5xqlT
https://dl.doubtnut.com/l/_qbaaevjOThrr


. Find  

Initial velocity

Watch Video Solution

x = 100t − t225

2

7. A missile �xed from ground level raises x

metres vertically upwards in t seconds and

. Find  

The time when height of the missile is max

Watch Video Solution

x = 100t − t225

2

https://dl.doubtnut.com/l/_qbaaevjOThrr
https://dl.doubtnut.com/l/_laHpPDvbJ1Wq


8. A missile �xed from ground level raises x

metres vertically upwards in t seconds and

. Find  

The maximum height reached

Watch Video Solution

x = 100t − t225

2

9. A missile �xed from ground level raises x

metres vertically upwards in t seconds and

. Find  x = 100t − t225

2

https://dl.doubtnut.com/l/_TB41mvmc0WDC
https://dl.doubtnut.com/l/_qCfRNfgLJZSH


Velocity with which the missile strikes the

ground.

Watch Video Solution

10. A water tank has the shape of an invertd

circular cone with base radius 2 metres and

height 4 metres. If water is being pumped into

the tank at the rate of . Find the

rate at which the water level is rising when the

water is 3m deep

Watch Video Solution

2m3 /mm

https://dl.doubtnut.com/l/_qCfRNfgLJZSH
https://dl.doubtnut.com/l/_CmoMB7gVEyIx


11. At a particular instant ship A is 100 km west

of ship B, ship A is sailing at a speed of 35

km/hr and ship B is sailing north at 25 km/hr.

How fast is the distance between the ships

changes after 4 hours

Watch Video Solution

12. A particle is �red straight up from the

ground to each a height of x feet in t seconds,

where x .  (t) = 128t − 16t2

https://dl.doubtnut.com/l/_CmoMB7gVEyIx
https://dl.doubtnut.com/l/_a9bHZozObd6S
https://dl.doubtnut.com/l/_XvsXS13ULYLi


(1) Compute the maximum height of the

particle reached. 

(2) What is the velocity when the particle hits

the ground ?

Watch Video Solution

13. Find the equation of tangent and normal

to the curve  at (0, 2)

Watch Video Solution

y = x2 + 3x + 2

https://dl.doubtnut.com/l/_XvsXS13ULYLi
https://dl.doubtnut.com/l/_fv7rLdpFTcpH


14. For what value of x the tangent of the

curve  is parallel to 

Watch Video Solution

y = x3 − 3x2 + 2x − 5

x + y + 3 = 0

15. Find the angle between the curves,

View Text Solution

+ = 1 and − = 1
x2

8

y2

2
x2

4

y2

2

https://dl.doubtnut.com/l/_WWwVYRxMbxNa
https://dl.doubtnut.com/l/_wABy3QRHEgoZ


16. Find the equation of the tangent to the

curve  which are parallel to 

Watch Video Solution

x2 + y2 = 52

2x + 3y = 6

17. Find the equation of normal to

 that is parallel to 

Watch Video Solution

y = x3 − 3x

2x + 18y − 9 = 0

https://dl.doubtnut.com/l/_sf0cFEM54W25
https://dl.doubtnut.com/l/_kTPUiNyPm75O
https://dl.doubtnut.com/l/_YyycQw55Frbl


18. Verify Rolle's theorem for

Watch Video Solution

f(x) = √1 − x2, − 1 ≤ x ≤ 1

19. Using Rolle's theorem �nd the point on the

curve  where the

tangent is parallel to x-axis.

Watch Video Solution

y = x2 + 1, − 2 ≤ x ≤ 2

https://dl.doubtnut.com/l/_YyycQw55Frbl
https://dl.doubtnut.com/l/_Y9kM0wqUFvIr


20. Verify mean value theorem for the function

 in [1, 3]

Watch Video Solution

f(x) = x3 − 5x2 _ 2x

21. Expand  on a maclaurin's series

Watch Video Solution

f(x) = e3x

22. Evaluate: 

Watch Video Solution

lim
x→ 2

sinπx

2 − x

https://dl.doubtnut.com/l/_nq5AtlJAeBGI
https://dl.doubtnut.com/l/_fwTJ66BMz0S9
https://dl.doubtnut.com/l/_WXIcA4RxqWpQ


23. Evaluate: 

Watch Video Solution

lim
x→ ∞

x − 2 tan− 1( )
1
2

1
x

( )1
x

24. Evaluate: 

Watch Video Solution

lim
x→ 0

xsin x

https://dl.doubtnut.com/l/_WXIcA4RxqWpQ
https://dl.doubtnut.com/l/_IxLSSzBhZdq7
https://dl.doubtnut.com/l/_2JFLLurvZyeB


25. Prove , using mean value theorem, that

.

Watch Video Solution

|sinα − sinβ| ≤ |α − β|, α, β ∈ R

26. Expand  about x =2 upto four

terms

Watch Video Solution

f(x) =
1

x

27. Evaluate lim
θ→ 0

1 − cosmθ

1 − cos nθ

https://dl.doubtnut.com/l/_jdUfvIo113XM
https://dl.doubtnut.com/l/_Qy7NJZNLY5W1
https://dl.doubtnut.com/l/_RW9xUPWTVf7h


Watch Video Solution

28. Evaluate: 

Watch Video Solution

lim
x→ 0

x logx

29. Determine for which values of x the

function  is strictly

increasing or decreasing.

View Text Solution

y = , x ≠ − 1
x − 2

x + 1

https://dl.doubtnut.com/l/_RW9xUPWTVf7h
https://dl.doubtnut.com/l/_pE6ToQrwg4Qw
https://dl.doubtnut.com/l/_0e6x6W28j3yw
https://dl.doubtnut.com/l/_09TXYEgHBQng


30. Discuss the monotonicity of

Watch Video Solution

f(x) = 2x3 − 15x2 + 36x + 1

31. Find the critical number and stationary

point 

Watch Video Solution

f(x) = 2x − 3x2

https://dl.doubtnut.com/l/_09TXYEgHBQng
https://dl.doubtnut.com/l/_QKgsAYk0jS7q


32. Find the absolute extreme for

 in (-4,1)`

Watch Video Solution

f(x) = 1 − 2x − x2

33. Find the local maximum and local minimum

of 

Watch Video Solution

f(x) = 2x3 + 5x2 − 4x

https://dl.doubtnut.com/l/_BTlU8uBiDLAZ
https://dl.doubtnut.com/l/_YPd8i9Lz9Q2V


34. Find the absolute extreme of the function

 in 

Watch Video Solution

f(x) = 2 cos x [0, 2π]

35. Find the points of in�ection of

View Text Solution

y = x4 − 6x2 + 8x − 1

36. Obtain Maclaurin's series for f(x) = log sec x

https://dl.doubtnut.com/l/_PTWwZd9d7uHo
https://dl.doubtnut.com/l/_IEaKwAty0aBu
https://dl.doubtnut.com/l/_8lZW8CWmkl2q


Watch Video Solution

37. Resistance to motion F of a moving vehicle

is given by . Determined the

minimum value of the resistance.

Watch Video Solution

F = + 100x
5

x

38. Find the point on the parabola 

that is closest to the point (1, 4)

Watch Video Solution

y2 = 2x

https://dl.doubtnut.com/l/_8lZW8CWmkl2q
https://dl.doubtnut.com/l/_GrjNjc6eIvS8
https://dl.doubtnut.com/l/_zcJtKDLiuWyU


39. Find the asymptotes of the function

Watch Video Solution

f(x) =
1

x + 1

https://dl.doubtnut.com/l/_zcJtKDLiuWyU
https://dl.doubtnut.com/l/_YNfGQYhMtw9h

