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APPLICATIONS OF DIFFERENTIAL
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Exercise 7 1

https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb


1. A point moves along a stright line in such a

way that after t seconds its distance from the

origin is  meters.  

Find the average velocity of the points

between t = 3 and t = 6 seconds.

Watch Video Solution

s = 2t2 + 3t

2. A point moves along a stright line in such a

way that after t seconds its distance from the

origin is  meters.  s = 2t2 + 3t

https://dl.doubtnut.com/l/_1nFMHXEWQiwq
https://dl.doubtnut.com/l/_EEoiOx7y6NHo


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/_EEoiOx7y6NHo
https://dl.doubtnut.com/l/_XuVFmTyPBZVI
https://dl.doubtnut.com/l/_Q1FZZjZUJeYl


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/_Q1FZZjZUJeYl
https://dl.doubtnut.com/l/_TGDS6JejKBu6


What is the instantaneous velocity of the

camera when it hits the ground?

Watch Video Solution

6. A particle moves along a line according to

the law , where 

.  

At what times the particle changes direction?

Watch Video Solution

s(t) = 2t3 − 9t2 + 12t − 4

t ≥ 0

https://dl.doubtnut.com/l/_TGDS6JejKBu6
https://dl.doubtnut.com/l/_BH3vJzyRdJ2D


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/_MeNfkHkXaQVZ
https://dl.doubtnut.com/l/_4bhoDyg1PweD


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/_4bhoDyg1PweD
https://dl.doubtnut.com/l/_76m4HtiPkvpu


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

of length x (in meters) is given by, 

x then what is the rate of change of mass with

respect to the length when it is x = 3 and x = 27

meters.

Watch Video Solution

m(x) = √3

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/_JrptrxTjd3AK
https://dl.doubtnut.com/l/_A0aXAowN46H2


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 beacon makes one revolution every 10

seconds. It is located on a ship which is

anchored 5 km from a straight shore line. How

fast is the beam moving along the shore line

when it makes an angle of  with the shore?

Watch Video Solution

45∘

https://dl.doubtnut.com/l/_A0aXAowN46H2
https://dl.doubtnut.com/l/_wLc9OEK7UBv9


13. 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?

Watch Video Solution

14. A ladder 17 metre long is leaning against

the wall. The base of the ladder is pulled away

https://dl.doubtnut.com/l/_wLc9OEK7UBv9
https://dl.doubtnut.com/l/_imZZ0PpQwhlX
https://dl.doubtnut.com/l/_sXJknWBKm4e2


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

15. 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. 

https://dl.doubtnut.com/l/_sXJknWBKm4e2
https://dl.doubtnut.com/l/_ZgRWoHdMEUsR


At what rate, the area of the triangle formed

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

Watch Video Solution

16. A police jeep, approaching an orthogonal

intersection from the northern direction, is

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

https://dl.doubtnut.com/l/_ZgRWoHdMEUsR
https://dl.doubtnut.com/l/_azvIIfdNZ96V


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

17. A police jeep, approaching an orthogonal

intersection from the northern direction, is

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

https://dl.doubtnut.com/l/_azvIIfdNZ96V
https://dl.doubtnut.com/l/_QxpoE8sJdh3v


Exercise 7 2

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

1. Find the slope of the tangent to the curves

at the respective given points. 

 at x = 1y = x4 + 2x2 − x

https://dl.doubtnut.com/l/_QxpoE8sJdh3v
https://dl.doubtnut.com/l/_kbzzUSIkBdyS


Watch Video Solution

2. Find the slope of the tangent to the curves

at the respective given points. 

Watch Video Solution

x = a cos3 t, y = b sin3 t  at t =
π

2

3. Find the point on the curve

 at which the tangent is

parallel to the line 3x + y = 7.

y = x2 − 5x + 4

https://dl.doubtnut.com/l/_kbzzUSIkBdyS
https://dl.doubtnut.com/l/_dV0k1gkp5bxI
https://dl.doubtnut.com/l/_BNdFp86OK99J


Watch Video Solution

4. Find the point on the curve

 where the normal is

parallel to the line x + y = 1729.

Watch Video Solution

y = x3 − 6x2 + x + 3

5. Find the points on the curve

 for which the tangent is

horizontal.

Watch Video Solution

y2 − 4xy = x2 + 5

https://dl.doubtnut.com/l/_BNdFp86OK99J
https://dl.doubtnut.com/l/_lBZ4rRsBZA9g
https://dl.doubtnut.com/l/_WEERUzBWOwsx


6. Find the tangent and normal to the

following curves at the givne points on the

curve. 

 at (1, 0)

Watch Video Solution

y = x2 − x4

7. Find the tangent and normal to the

following curves at the givne points on the

https://dl.doubtnut.com/l/_WEERUzBWOwsx
https://dl.doubtnut.com/l/_vWql6LpCh8k9
https://dl.doubtnut.com/l/_8FBDRSOTjq4t


curve. 

 at (0, 2)

Watch Video Solution

y = x4 + 2ex

8. Find the tangent and normal to the

following curves at the givne points on the

curve. 

Watch Video Solution

y = x sin x  at ( , )
π

2

π

2

https://dl.doubtnut.com/l/_8FBDRSOTjq4t
https://dl.doubtnut.com/l/_jbzZX13tItjh


9. Find the tangent and normal to the

following curves at the givne points on the

curve. 

Watch Video Solution

x = cos t, y = 2 sin2 t  at t =
π

3

10. Find the equations of the tangents to the

curve  for which the tangent is

orthogonal with the line x + 12y = 12.

Watch Video Solution

y = 1 + x3

https://dl.doubtnut.com/l/_woBch4wPQfOt
https://dl.doubtnut.com/l/_MrHAVDhcbWQF


11. Find the equations of the tangents to the

curve  which are parallel to the line

x + 2y = 6.

Watch Video Solution

y =
x + 1

x − 1

12. Find the equation of tangent and normal

to the curve given by

 at any

point on the curve.

Watch Video Solution

x = 7 cos t and y = 2 sin t, t ∈ R

https://dl.doubtnut.com/l/_MrHAVDhcbWQF
https://dl.doubtnut.com/l/_xUmcERt98Yxm
https://dl.doubtnut.com/l/_E0LTWHZSSywN


13. Find the angle between the rectangular

hyperboloa xy = 2 and the parabola

.

Watch Video Solution

x2 + 4y = 0

14. Show that the two curves 

and  where c,r are constants, cut

orthogonally.

Watch Video Solution

x2 − y2 = r2

xy = c2

https://dl.doubtnut.com/l/_E0LTWHZSSywN
https://dl.doubtnut.com/l/_TICjgBh46B1j
https://dl.doubtnut.com/l/_v39aJhqoFQ5c


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/_v39aJhqoFQ5c
https://dl.doubtnut.com/l/_TSO0UF9ZVpZA
https://dl.doubtnut.com/l/_208ikx0O9DcJ


respective intervals. 

Watch Video Solution

f(x) = tan x, 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 log x, x ∈ [2, 7]

https://dl.doubtnut.com/l/_208ikx0O9DcJ
https://dl.doubtnut.com/l/_g1HIZwRw61RM


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/_9h0qvYzZ047s
https://dl.doubtnut.com/l/_aCsoXG7x0NU0


Watch Video Solution

6. 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) = √x − , x ∈ [0, 1]
x

3

7. Explain why Lagrange's mean value theorem

is not applicable to the following functions in

https://dl.doubtnut.com/l/_aCsoXG7x0NU0
https://dl.doubtnut.com/l/_1CNvOBCIPg2L
https://dl.doubtnut.com/l/_JYRWhZvgJQhg


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/_JYRWhZvgJQhg
https://dl.doubtnut.com/l/_UVJTNsOwraS5


9. Using the Lagrange's mean value theorem

determine the values of x at which the tangent

is parallel to the secant line at the end points

of the given interval: 

Watch Video Solution

f(x) = x3 − 3x + 2, x ∈ [ − 2, 2]

10. Using the Lagrange's mean value theorem

determine the values of x at which the tangent

is parallel to the secant line at the end points

https://dl.doubtnut.com/l/_AVIyJo8ofkVz
https://dl.doubtnut.com/l/_iLtSb0zABXqC


of the given interval: 

Watch Video Solution

f(x) = (x − 2)(x − 7), x ∈ [3, 11]

11. Show that the value in the conclusion of

the mean value theorem for 

 on a closed interval of positive

numbers [a, b] is .

Watch Video Solution

f(x) =
1

x

√ab

https://dl.doubtnut.com/l/_iLtSb0zABXqC
https://dl.doubtnut.com/l/_LoDmmO6vrvo5


12. Show that the value in the conclusion of

the mean value theorem for 

 on any interval [a, b]

is 

Watch Video Solution

f(x) = Ax2 + Bx + C

a + b

2

13. 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/_Z8VNgDTaEyTz
https://dl.doubtnut.com/l/_SKGkUKZbNc1J


Watch Video Solution

14. Suppose that for a function

. Show

that .

Watch Video Solution

f(x), f' (x) ≤ 1  for all 1 ≤ x ≤ 4

f(4) − f(1) ≤ 3

15. Does there exist a di�erentiable function

f(x) such that f(0) = -1, f(2) = 4 and 

for all x. Justify your answer.

Watch Video Solution

f' (x) ≤ 2

https://dl.doubtnut.com/l/_SKGkUKZbNc1J
https://dl.doubtnut.com/l/_CLFi5o5Ku7gW
https://dl.doubtnut.com/l/_72Uh0loQB1vr


16. Show that there lies a point on the curve

 where

tangent drawn is parallel to the x-axis.

Watch Video Solution

f(x) = x(x + 3)e , − 3 ≤ x ≤ 0
π

2

17. Using mean value theorem prove that for,

.

Watch Video Solution

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

https://dl.doubtnut.com/l/_72Uh0loQB1vr
https://dl.doubtnut.com/l/_VcUp3kLpfE8e
https://dl.doubtnut.com/l/_kc0YjAfQ0QwG


Exercise 7 4

1. Write the Maclaurin series expansion of the

following functions : 

Watch Video Solution

ex

2. Write the Maclaurin series expansion of the

following functions : 

Watch Video Solution

sin x

https://dl.doubtnut.com/l/_L54MbyLIGw41
https://dl.doubtnut.com/l/_XsJCCAXTe6hd


3. Write the Maclaurin series expansion of the

following functions : 

Watch Video Solution

cos x

4. Write the Maclaurin series expansion of the

following functions : 

Watch Video Solution

log(1 − x), − 1 ≤ x ≤ 1

https://dl.doubtnut.com/l/_XsJCCAXTe6hd
https://dl.doubtnut.com/l/_4TvcAKtqVgfk
https://dl.doubtnut.com/l/_E3a9M2eXjBT1


5. Write the Maclaurin series expansion of the

following functions : 

Watch Video Solution

tan− 1(x), − 1 ≤ x ≤ 1

6. Write the Maclaurin series expansion of the

following functions : 

Watch Video Solution

cos2 x

https://dl.doubtnut.com/l/_E3a9M2eXjBT1
https://dl.doubtnut.com/l/_1aGJZndBDywF
https://dl.doubtnut.com/l/_0FsqzDC151Ao


7. Write down the Taylor series expansion, of

the function  about x = 1 upto three non

zero terms for .

Watch Video Solution

log x

x > 0

8. Expand  in ascending powers 

upto three non-zero terms.

Watch Video Solution

sin x x −
π

4

https://dl.doubtnut.com/l/_0FsqzDC151Ao
https://dl.doubtnut.com/l/_ab7Ajy8fj8E8
https://dl.doubtnut.com/l/_D3imaSwml7GP


Exercise 7 5

9. Expand the polynomial 

in powers of x - 1.

Watch Video Solution

f(x) = x2 − 3x + 2

1. Evaluate the following limits, if necessary

use l' Hopital Rule : 

Watch Video Solution

lim
x → 0

1 − cos x

x2

https://dl.doubtnut.com/l/_au3fLOn67RFB
https://dl.doubtnut.com/l/_d65k4YnuDt04


2. Evaluate the following limits, if necessary

use l' Hopital Rule : 

Watch Video Solution

lim
x → ∞

2x2 − 3

x2 − 5x + 3

3. Evaluate the following limits, if necessary

use l' Hopital Rule : 

Watch Video Solution

lim
x → ∞

x

log x

https://dl.doubtnut.com/l/_d65k4YnuDt04
https://dl.doubtnut.com/l/_pFLnCsiB7k2x
https://dl.doubtnut.com/l/_JfTsA1PKrhPv


4. Evaluate the following limits, if necessary

use l' Hopital Rule : 

Watch Video Solution

lim
x → π

−

2

sec x

tan x

5. Evaluate the following limits, if necessary

use l' Hopital Rule : 

Watch Video Solution

lim
x → ∞

e − x
√x

https://dl.doubtnut.com/l/_x4UcmNWtYfKc
https://dl.doubtnut.com/l/_7D7tStT80cWH
https://dl.doubtnut.com/l/_b9NVmXbcJtQw


6. Evaluate the following limits, if necessary

use l' Hopital Rule : 

Watch Video Solution

lim
x → 0

( − )
1

sin x

1

x

7. Evaluate the following limits, if necessary

use l' Hopital Rule : 

Watch Video Solution

lim
x → 1 +

( − )
2

x2 − 1

x

x − 1

https://dl.doubtnut.com/l/_b9NVmXbcJtQw
https://dl.doubtnut.com/l/_E6r96q3Kh23I
https://dl.doubtnut.com/l/_TfCMlDrVTlLN


8. Evaluate the following limits, if necessary

use l' Hopital Rule : 

Watch Video Solution

lim
x → o +

xx

9. Evaluate the following limits, if necessary

use l' Hopital Rule : 

Watch Video Solution

lim
x → ∞

(1 + )
x1

x

https://dl.doubtnut.com/l/_TfCMlDrVTlLN
https://dl.doubtnut.com/l/_WwTmJ1LY2Og9
https://dl.doubtnut.com/l/_jBf1jmkwTif7


10. Evaluate the following limits, if necessary

use l' Hopital Rule : 

Watch Video Solution

lim
x →

(sin x)tan x

π

2

11. Evaluate the following limits, if necessary

use l' Hopital Rule : 

Watch Video Solution

lim
x → 0 +

(cos x)
1

x2

https://dl.doubtnut.com/l/_jBf1jmkwTif7
https://dl.doubtnut.com/l/_YYxXEgaXXLO2


Exercise 7 6

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 

), show that the amount after t years is

.

Watch Video Solution

A0

A = A0(1 + )
nt1

n

n → ∞

A = A0ert

https://dl.doubtnut.com/l/_QgyQPCnl9jtq
https://dl.doubtnut.com/l/_6FUrzJednWLh


1. Find the absolute extrema of the following

functions on the given closed interval. 

Watch Video Solution

f(x) = x3 − 12x + 10, [1, 2]

2. Find the absolute extrema of the following

functions on the given closed interval. 

Watch Video Solution

f(x) = 3x4 − 4x3, [ − 1, 2]

https://dl.doubtnut.com/l/_6FUrzJednWLh
https://dl.doubtnut.com/l/_cBDJnlJVwFA5


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

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

https://dl.doubtnut.com/l/_BfgMrhFpKM9Y
https://dl.doubtnut.com/l/_sFU3Qct5U6aC
https://dl.doubtnut.com/l/_kVYzEGuFYlE1


5. Find the intervals of monotonicities and

hence �nd the local extremum for the

following functions: 

Watch Video Solution

f(x) = 2x3 + 3x2 − 12x

6. Find the intervals of monotonicities and

hence �nd the local extremum for the

following functions: 

Watch Video Solution

f(x) =
x

x − 5

https://dl.doubtnut.com/l/_kVYzEGuFYlE1
https://dl.doubtnut.com/l/_U5ejGRHHMAwt


7. Find the intervals of monotonicities and

hence �nd the local extremum for the

following functions: 

Watch Video Solution

f(x) =
ex

1 − ex

8. Find the intervals of monotonicities and

hence �nd the local extremum for the

https://dl.doubtnut.com/l/_U5ejGRHHMAwt
https://dl.doubtnut.com/l/_LkdlKpipfEUS
https://dl.doubtnut.com/l/_d8YxYf0UoHKa


following functions: 

Watch Video Solution

f(x) = − log x
x3

3

9. Find the intervals of monotonicities and

hence �nd the local extremum for the

following functions: 

Watch Video Solution

f(x) = sin x cos x + 5, x ∈ (0, 2π)

https://dl.doubtnut.com/l/_d8YxYf0UoHKa
https://dl.doubtnut.com/l/_0O045ZuQN4tt


Exercise 7 7

1. Find intervals of concavity and points of

in�exion for the following functions: 

Watch Video Solution

f(x) = x(x − 4)3

2. Find intervals of concavity and points of

in�exion for the following functions: 

Watch Video Solution

f(x) = sin x + cos x, 0 < x < 2π

https://dl.doubtnut.com/l/_QGXseKaiGVOd
https://dl.doubtnut.com/l/_5JG6cbpp55ue


3. Find intervals of concavity and points of

in�exion for the following functions: 

Watch Video Solution

f(x) = (ex − e − x)
1

2

4. Find the local extrema for the following

functions using second derivative test : 

Watch Video Solution

f(x) = − 3x5 + 5x3

https://dl.doubtnut.com/l/_5JG6cbpp55ue
https://dl.doubtnut.com/l/_nZfp7CmtDtm9
https://dl.doubtnut.com/l/_CGbVNGyJoJSl


5. Find the local extrema for the following

functions using second derivative test : 

Watch Video Solution

f(x) = x log x

6. Find the local extrema for the following

functions using second derivative test : 

Watch Video Solution

f(x) = x2e − 2x

https://dl.doubtnut.com/l/_CGbVNGyJoJSl
https://dl.doubtnut.com/l/_hfCjNzeSeIJn
https://dl.doubtnut.com/l/_bHU2BPRXyvja


Exercise 7 8

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

1. Find two positive numbers whose sum is 12

and their product is maximum.

https://dl.doubtnut.com/l/_bHU2BPRXyvja
https://dl.doubtnut.com/l/_qIS1JIqw9tu4
https://dl.doubtnut.com/l/_KSMFx7extrxq


Watch Video Solution

2. Find two positive numbers whose product is

20 and their sum is minimum.

Watch Video Solution

3. Find the smallest possible value of 

given that x + y = 10.

Watch Video Solution

x2 + y2

https://dl.doubtnut.com/l/_KSMFx7extrxq
https://dl.doubtnut.com/l/_o09cp7dBerUd
https://dl.doubtnut.com/l/_zGnuSXOctTyM
https://dl.doubtnut.com/l/_I3SsHfaaMaXE


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

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

24cm2

https://dl.doubtnut.com/l/_I3SsHfaaMaXE
https://dl.doubtnut.com/l/_gOwB3f84JGyy


dimensions of the page so that the area of the

paper used is minimum.

Watch Video Solution

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

enough grass for herds. No fencing is needed

along the river. What is the length of the

minimum needed fencing material?

Watch Video Solution

https://dl.doubtnut.com/l/_gOwB3f84JGyy
https://dl.doubtnut.com/l/_S8yINIn4g3hL


7. Find the dimensions of the rectangle with

maximum area that can be inscribed in a circle

of radius 10 cm.

Watch Video Solution

8. Prove that among all the rectangles of the

given perimeter, the square has the maximum

area.

Watch Video Solution

https://dl.doubtnut.com/l/_S8yINIn4g3hL
https://dl.doubtnut.com/l/_DUTAQ4BJp0cr
https://dl.doubtnut.com/l/_Z3G4rgA8nBTE


9. Find the dimensions of the largest rectangle

that can be inscribed in a semi circle of radius

r cm.

Watch Video Solution

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

https://dl.doubtnut.com/l/_oYpQkJRuUQUo
https://dl.doubtnut.com/l/_h2G78N2dnFnc


Exercise 7 10

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

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

3πcm3 /sec

1

2

https://dl.doubtnut.com/l/_h2G78N2dnFnc
https://dl.doubtnut.com/l/_tismrODGrDpL
https://dl.doubtnut.com/l/_uvv6H3UEQ4Cq


A. 3 cm/s

B. 2 cm/s

C. 1 cm/s

D.  cm/s

Answer:

Watch Video Solution

1

2

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

https://dl.doubtnut.com/l/_uvv6H3UEQ4Cq
https://dl.doubtnut.com/l/_LexyfOlgiKjG


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

D.  radians/sec

Answer:

Watch Video Solution

3

25

4
25

1

5

1

3

https://dl.doubtnut.com/l/_LexyfOlgiKjG
https://dl.doubtnut.com/l/_Ae6DQkfkBDHU


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

B. 

C. t = 1

D. t = 3

Answer:

Watch Video Solution

s(t) = 3t2 − 2t − 8

t =
1

3

https://dl.doubtnut.com/l/_Ae6DQkfkBDHU


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

A. 2

B. 2.5

C. 3

D. 3.5

Answer:

x = 80t − 16t2

https://dl.doubtnut.com/l/_Ae6DQkfkBDHU
https://dl.doubtnut.com/l/_NEOg8GFExBTG


Watch Video Solution

5. The point on the curve  at

which y- co ordinate is changing 8 times as

fast as  co -ordinate is

A. (4, 11)

B. (4, -11)

C. (-4, 11)

D. (-4, -11)

Answer:

6y = x3 + 2

x −

https://dl.doubtnut.com/l/_NEOg8GFExBTG
https://dl.doubtnut.com/l/_fHhBJVUcekEC


Watch Video Solution

6. The abscissa of the point on the curve

 at which the slope of the

tangent is -0.25 ?

A. -8

B. -4

C. -2

D. 0

Answer:

f(x) = √8 − 2x

https://dl.doubtnut.com/l/_fHhBJVUcekEC
https://dl.doubtnut.com/l/_27tIgkIZpxFK


Watch Video Solution

7. The slope of the line normal to the curve

 is

A. 

B. -4

C. 

D. 

Answer:

f(x) = 2 cos 4x  at x =
π

12

−4√3

√3

12

4√3

https://dl.doubtnut.com/l/_27tIgkIZpxFK
https://dl.doubtnut.com/l/_vMy8AtFJR12a


Watch Video Solution

8. Angle between  at the

origin is

A. 

B. 

C. 

D. 

Answer:

Watch Video Solution

y2 = x and x2 = y

tan− 1 3

4

tan− 1( )
4
3

π

2

π

4

https://dl.doubtnut.com/l/_vMy8AtFJR12a
https://dl.doubtnut.com/l/_PAgj9FRhXw2j


9. The value of the limit  is

A. 0

B. 1

C. 2

D. 

Answer:

Watch Video Solution

lim
x → 0

(cot x − )
1

x

∞

https://dl.doubtnut.com/l/_PAgj9FRhXw2j
https://dl.doubtnut.com/l/_RwecYC8mWmsy
https://dl.doubtnut.com/l/_A1xpng0BNbFs


10. The function  is increasing

in the interval

A. 

B. 

C. 

D. 

Answer:

Watch Video Solution

sin4 x + cos4 x

[ , ]
5π

8

3π

4

[ , ]
π

2

5π

8

[ , ]
π

4

π

2

[0, ]
π

4

https://dl.doubtnut.com/l/_A1xpng0BNbFs


11. The number given by the Rolle's theorem

for the function  is

A. 1

B. 

C. 

D. 2

Answer:

Watch Video Solution

x3 − 3x2, x ∈ [0, 3]

√2

3

2

https://dl.doubtnut.com/l/_nXasQSOtTdXz
https://dl.doubtnut.com/l/_lEADQ9a5q63S


12. The number given by the Mean value

theorem for the function  is

A. 2

B. 2.5

C. 3

D. 3.5

Answer:

Watch Video Solution

, x ∈ [1, 9]
1

x

https://dl.doubtnut.com/l/_lEADQ9a5q63S


13. The minimum value of the function

 is

A. 0

B. 3

C. 6

D. 9

Answer:

Watch Video Solution

|3 − x| + 9

https://dl.doubtnut.com/l/_qaJ7hsJHcteV
https://dl.doubtnut.com/l/_aSw3CZVo7nv9


14. The maximum slope of the tangent to the

curve  is at

A. 

B. 

C. 

D. 

Answer:

Watch Video Solution

y = ex sin x, x ∈ [0, 2π]

x =
π

4

x =
π

2

x = π

x =
3π

2

https://dl.doubtnut.com/l/_aSw3CZVo7nv9


15. The maximum value of the function

 is

A. 

B. 

C. 

D. 

Answer:

Watch Video Solution

x2e − 2x, x > 0

1

e

1

2e

1

e2

4

e4

https://dl.doubtnut.com/l/_enh2laQxXIQy
https://dl.doubtnut.com/l/_rnevasBHHSyi


16. One of the closest points on the curve

 to the point (6, 0) is

A. (2, 0)

B. 

C. 

D. 

Answer:

Watch Video Solution

x2 − y2 = 4

(√5, 1)

(3, √5)

(√13, − √3)

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


17. The maximum value of the product of two

positive numbers, when their sum of the

squares is 200, is

A. 100

B. 

C. 28

D. 

Answer:

Watch Video Solution

25√7

24√14

https://dl.doubtnut.com/l/_f3csIM7A1TeU


18. The curve 

A. has no horizontal tangent

B. is concave up

C. is concave down

D. has no points of in�ection

Answer:

Watch Video Solution

y = ax4 + bx2  with ab > 0

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


19. The point of in�ection of the curve

 is

A. (0, 0)

B. (0, 1)

C. (1, 0)

D. (1, 1)

Answer:

Watch Video Solution

y = (x − 1)3

https://dl.doubtnut.com/l/_1fQzjhrVRVaZ


Government Exam Questions

1. 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

2. Write the Maclaurin series expansion of 

.

Watch Video Solution

e − x

https://dl.doubtnut.com/l/_OMfc9207Ufr3
https://dl.doubtnut.com/l/_ONavefIjx8aO


3. Evaluate : .

Watch Video Solution

lim
x → 0 +

x log x

4. Evaluate .

Watch Video Solution

lim
x → 0 +

( − )
1

x

1

ex − 1

5. A steel plant is capable of producing x

tonnes per day of a law-grade steel and y

tonnes per day of a hight-grade steel, where

https://dl.doubtnut.com/l/_y137CNR8r0uO
https://dl.doubtnut.com/l/_MJ6gCgTV9coa
https://dl.doubtnut.com/l/_0vhoHkaMfclQ


. If the �xed market price of low-

grade steel is half that of high-grade steel,

then what should be optimal productions in

law-grade steel and high-grade steel in order

to have maximum receipts.

Watch Video Solution

y =
40 − 5x

10 − x

6. Find the equations of tangent and normal

to the curve  at the

point where it cuts the x-axis.

Watch Video Solution

y2 − 4x − 2y + 5 = 0

https://dl.doubtnut.com/l/_0vhoHkaMfclQ
https://dl.doubtnut.com/l/_Gnu0SsEGx2xT


Additional Questions

7. Prove that among all the rectangles of the

given area, square has the least perimeter.

Watch Video Solution

1. If a particle moves is a straight line

according to , the time

interval during which the velocity is negative

and acceleration is positive is

s = t3 − 6t2 − 15t

https://dl.doubtnut.com/l/_Gnu0SsEGx2xT
https://dl.doubtnut.com/l/_tqYeywhWK7g4
https://dl.doubtnut.com/l/_pSzYRPdReze6


A. 

B. 

C. 

D. 

Answer:

Watch Video Solution

2 < t < 5

2 ≤ t ≤ 5

t ≥ 2

t ≤ 2

2. The law of linear motion of a particle is

given by , the acceleration at

the time when the velocity vanishes is

s = t3 − 16t
1

3

https://dl.doubtnut.com/l/_pSzYRPdReze6
https://dl.doubtnut.com/l/_HMxmVJEXmieA


A. 4

B. 6

C. 2

D. 8

Answer:

Watch Video Solution

3. If the rate of increase of

 is twice the rate of

increase of x, then one value of x is

s = x3 − 5x2 + 5x + 8

https://dl.doubtnut.com/l/_HMxmVJEXmieA
https://dl.doubtnut.com/l/_nlG6Ly7j99ku


A. 

B. 

C. 

D. 

Answer:

Watch Video Solution

3

5

10

3

3

10

1

3

4. The point on the curve  is the

tangent parallel to X-axis is

y = x2

https://dl.doubtnut.com/l/_nlG6Ly7j99ku
https://dl.doubtnut.com/l/_iEnGlcD5kSUT


A. (1, 1)

B. (2, 2)

C. (4, 4)

D. (0, 0)

Answer:

Watch Video Solution

5. The equation of the tangent to the curve

 at (4, 2) isy = x2 − 4x + 2

https://dl.doubtnut.com/l/_iEnGlcD5kSUT
https://dl.doubtnut.com/l/_PIuNe117Wn5s


A. x + 4y + 12 = 0

B. 4x + y + 12 = 0

C. 4x - y - 14 = 0

D. x + 4y - 12 = 0

Answer:

Watch Video Solution

6. Equation of the normal to the curve

 at x = 0 isy = 2x2 + 3 sin x

https://dl.doubtnut.com/l/_PIuNe117Wn5s
https://dl.doubtnut.com/l/_cpUKOEzybUPU


A. x + y = 0

B. 3y = 0

C. x + 3y = 7

D. x + 3y = 0

Answer:

Watch Video Solution

7. The least value of a when

 is increasing on (1, 2) isf(x) = x2 + ax + 1

https://dl.doubtnut.com/l/_cpUKOEzybUPU
https://dl.doubtnut.com/l/_bQu3djLGHbXE


A. -2

B. 2

C. 1

D. -1

Answer:

Watch Video Solution

8. The value of  is

A. 0

lim
x → ∞

e − x

https://dl.doubtnut.com/l/_bQu3djLGHbXE
https://dl.doubtnut.com/l/_fvrnSZfje8O1


B. 

C. e

D. 

Answer:

Watch Video Solution

∞

1

e

9. The critical points of the function

 are

A. 

f(x) = (x − 2) (2x + 1)
2
3

−1, 2

https://dl.doubtnut.com/l/_fvrnSZfje8O1
https://dl.doubtnut.com/l/_TVrn0IJQa5kw


B. 

C. 1, 2

D. none

Answer:

Watch Video Solution

1, −
1

2

10. The equation of the tangent to the curve

 at the origin is _________

A. x = 0

x = t cos t, y = t sin t

https://dl.doubtnut.com/l/_TVrn0IJQa5kw
https://dl.doubtnut.com/l/_KlPkJF0WehmV


B. y = 0

C. x + y = 0

D. x + y = 7

Answer:

Watch Video Solution

11. In LMV theorem, we have

_________

f' (x1) =  then a < x1

f(b) − f(a)

b − a

https://dl.doubtnut.com/l/_KlPkJF0WehmV
https://dl.doubtnut.com/l/_znqPEk2RmTmr


A. 

B. 

C. 

D. 

Answer:

Watch Video Solution

< b

≤ b

= b

≠ b

12. If the slope of the curve  at

(1, -1) is -1, then the values of a, b is ________

2y2 = ax2 + b

https://dl.doubtnut.com/l/_znqPEk2RmTmr
https://dl.doubtnut.com/l/_R6p57ebci3Oe


A. 2, 0

B. 0, 2

C. 0, 0

D. 2, 2

Answer:

Watch Video Solution

13. If the curves 

intersect orthogonally, then a = __________

y = 2ex and y = ae − x

https://dl.doubtnut.com/l/_R6p57ebci3Oe
https://dl.doubtnut.com/l/_q6HjGwNIfp6f


A. 

B. 

C. 2

D. 

Answer:

Watch Video Solution

1

2

−
1

2

2e2

14. The function -3x + 12 is _________ function on

R.

https://dl.doubtnut.com/l/_q6HjGwNIfp6f
https://dl.doubtnut.com/l/_WIFKRdOq1x1q


A. decreasing

B. strictly decreasing

C. increasing

D. strictly increasing

Answer:

Watch Video Solution

15. The function  is

increasing on ________

f(x) = x9 + 3x7 + 64

https://dl.doubtnut.com/l/_WIFKRdOq1x1q
https://dl.doubtnut.com/l/_oV3lqr3rFE8U


A. R

B. 

C. 

D. None of these

Answer:

Watch Video Solution

( − ∞, 0)

(0, ∞)

16. If x + y = 8, then the maximum value of xy is

_______

https://dl.doubtnut.com/l/_oV3lqr3rFE8U
https://dl.doubtnut.com/l/_H1ulYqjkBCZy


A. 8

B. 16

C. 30

D. 24

Answer:

Watch Video Solution

17. The curve  is _________

A. convex

y = ex

https://dl.doubtnut.com/l/_H1ulYqjkBCZy
https://dl.doubtnut.com/l/_LazjqJeY0OoC


B. concave

C. convex upwards

D. concave upwards

Answer:

Watch Video Solution

18.  is __________

A. 1

B. -1

lim
x → 0

x

tan x

https://dl.doubtnut.com/l/_LazjqJeY0OoC
https://dl.doubtnut.com/l/_Y6oLTyucZmS9


C. 0

D. 

Answer:

Watch Video Solution

∞

19. The statement ''If f has a local extremum at

c and if f'( c) exists then f'( c) = 0'' is __________

A. the extreme value theorem

B. Fermats' theorem

https://dl.doubtnut.com/l/_Y6oLTyucZmS9
https://dl.doubtnut.com/l/_y2zrdEIWl4R9


C. Law of mean

D. Rolle's theorem

Answer:

Watch Video Solution

20. Identify the incorrect statement.

A. Every constant function is an increasing

function.

https://dl.doubtnut.com/l/_y2zrdEIWl4R9
https://dl.doubtnut.com/l/_3R9HnVX4uUqA


B. Every constant function is a decreasing

function.

C. Every identify function is an increasing

function.

D. Every polynomial function is continuous

Answer:

Watch Video Solution

21. Identify the false statement

https://dl.doubtnut.com/l/_3R9HnVX4uUqA
https://dl.doubtnut.com/l/_gKf7Gqigtn65


A. All the stationary numbers are critical

numbers.

B. At the stationary point, the �rst

derivative is zero.

C. At critical numbers, the �rst derivative

does not exist.

D. All the critical numbers are stationary

numbers.

Answer:

Watch Video Solution

https://dl.doubtnut.com/l/_gKf7Gqigtn65


22. A particle moves in a line so that so that

. Show that the acceleration is

negative and proportional to the cube of the

velocity.

Watch Video Solution

x = √t

23. A man 2 m high walks at a uniform speed

of 5km/hr away from a lamp post 6 m high.

https://dl.doubtnut.com/l/_gKf7Gqigtn65
https://dl.doubtnut.com/l/_tKeBVrZB8h41
https://dl.doubtnut.com/l/_u7gYtsksmX33


Find the rate at which the length of his

shadow increases?

Watch Video Solution

24. At what point on the curve  on [-2,

2] is the tangent parallel to X-axis?

Watch Video Solution

y = x2

25. Find the maximum and minimum values of

.f(x) = |x + 3| ∀x ∈ R

https://dl.doubtnut.com/l/_u7gYtsksmX33
https://dl.doubtnut.com/l/_JlF7wo6AO64o
https://dl.doubtnut.com/l/_8IjkHRXwKZes


Watch Video Solution

26. Find the intervals of increasing and

decreasing function for .

Watch Video Solution

f(x) = x3 + 2x2 − 1

27. Prove that

.

Watch Video Solution

< log(1 + x)  for x > 0
x

1 + x

https://dl.doubtnut.com/l/_8IjkHRXwKZes
https://dl.doubtnut.com/l/_TDoNf3cxZafn
https://dl.doubtnut.com/l/_HulMVn1AaGwE
https://dl.doubtnut.com/l/_hTM9q7JeIALA


28. Find the equation of normal to the cure

.

Watch Video Solution

y = sin2 x  at ( , )
π

3

3

4

29. Verify LMV theorem for

 in [0, 1].

Watch Video Solution

f(x) = x3 − 2x2 − x + 3

https://dl.doubtnut.com/l/_hTM9q7JeIALA
https://dl.doubtnut.com/l/_94be63qFoLF1


30. The ends of a rod AB which is 5 m long

moves along two grooves OX, OY which at the

right angles. If A moves at a constant speed of

, what is the speed of B, when it is 4m

from O?

Watch Video Solution

m /sec
1

2

31. A ball is thrown vertically upwards, moves

according to the law  where

s is in metres and t is in seconds. 

s = 13.8t − 4.9t2

https://dl.doubtnut.com/l/_eRSJbPLiSIin
https://dl.doubtnut.com/l/_d5pe0qOzU6oo


(i) Find the acceleration at t = 1 

(ii) Find velocity at t = 1 

(iii) Find the maximum height reached by the

ball?

Watch Video Solution

32. If Rolle's theorem holds for

 on [1, 3] with 

 �nd the values of a and b.

Watch Video Solution

f(x) = x3 + bx2 + ax + 5

c = (2 + )
1

√3

https://dl.doubtnut.com/l/_d5pe0qOzU6oo
https://dl.doubtnut.com/l/_9GgeuReRuYe0


33. Find the angle of intersection of the curves

.

Watch Video Solution

2y2 = x3 and y2 = 32x

34. Prove that the semi-vertical angle of a cone

of maximum volume and of given slant height

is .

Watch Video Solution

tan− 1(√2)

https://dl.doubtnut.com/l/_8zBTZelaG2ib
https://dl.doubtnut.com/l/_g1XSwUnKOJXa


35. Show that the curves

 cut at right angles if 

.

Watch Video Solution

4x = y2 and 4xy = k

k2 = 512

https://dl.doubtnut.com/l/_sSNVw31yJfNX

