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APPLICATIONS OF DERIVATIVES

Solved Examples Section | Multiple Choice

Questions

1. Find the rate of change of the area of a

circle with respect to its radius rat r =6 cm



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

A 107

B. 127

C.8m

D. 117w

Answer: B

o Watch Video Solution

2. The slope of the tangent to the curve

y=4—z?atx=1is


https://dl.doubtnut.com/l/_tVQxEVCpmDxR
https://dl.doubtnut.com/l/_IUTv8K5wQ45z

Al

C.2

D.3

Answer: B

° Watch Video Solution

3. The normal at the point (1,1) on the curve

2y + 2 = 3is:


https://dl.doubtnut.com/l/_IUTv8K5wQ45z
https://dl.doubtnut.com/l/_uLcdzwyAIUaa

Az+y=0

B.x+y+1=0

Cr—y=
D.2z —y =20
Answer: C

° Watch Video Solution

4. Which of the following function is strictly

. ™
decreasing in (0, E) ?


https://dl.doubtnut.com/l/_uLcdzwyAIUaa
https://dl.doubtnut.com/l/_Ls1U9BANDQ1P

A. COS X

B. cos 2x

C. cos 3x

D. tan x

Answer: A

o Watch Video Solution

5. The interval in which

increasing is:


https://dl.doubtnut.com/l/_Ls1U9BANDQ1P
https://dl.doubtnut.com/l/_ZGRS2Fk7cY1f

A. ( — 00, 00)
B.( —2,0)
C. (2, 00)

D. (0, 2)

Answer: D

° Watch Video Solution

Solved Examples Section li


https://dl.doubtnut.com/l/_ZGRS2Fk7cY1f

1. Find the rate of change of the area of a
circle with respect to its radius r when

r = 3cm

o Watch Video Solution

2. Find the rate of change of the area of a
circle with respect to its radius r when

r = 4dem

o Watch Video Solution



https://dl.doubtnut.com/l/_wBiDeVOdPPCZ
https://dl.doubtnut.com/l/_1z9bIR6l3lIb
https://dl.doubtnut.com/l/_hitOlb7xxs4a

3. The volume of a cube is increasing at the

3
m

rate of 8¢c——. How fast is the surface area
S

increasing when the length of an edge is 12

cm?

o Watch Video Solution

4. A stone is dropped into a quiet lake and
waves move in circles at the speed of 5 cm/s.
At the instant when the radius of the circular
wave is 8 cm, how fast is the enclosed area

increasing?


https://dl.doubtnut.com/l/_hitOlb7xxs4a
https://dl.doubtnut.com/l/_eGPY8x9RPPyM

° Watch Video Solution

5. The radius of a spherical spherical bubble is
increasing at the rate of 0.3 cm per second.
Find the rate of change of its volume, when

the radius is 6 cm.

o Watch Video Solution

6. The length x of a rectangle is decreasing at

the rate of 2 cm/s and the width y is


https://dl.doubtnut.com/l/_eGPY8x9RPPyM
https://dl.doubtnut.com/l/_3THEV6TdFtFb
https://dl.doubtnut.com/l/_yBc6WxSROdi4

increasing at the rate of 2 cm/s. When x = 12
cm and y = 5 cm find the rate of change of (a)

the perimeter

° Watch Video Solution

7. The length x of a rectangle is decreasing at
the rate of 2 cm/s and the width y is
increasing at the rate of 2 cm/s. When x = 12
cm and y = 5 cm find the rate of change of (b)

the area of the rectangle .

° Watch Video Solution



https://dl.doubtnut.com/l/_yBc6WxSROdi4
https://dl.doubtnut.com/l/_R0QO0q2Heq0v

8. A balloon, which always remains spherical
has a variable radius. Find the rate at which its
volume is increasing with the radius when the

later is 10 cm.

o Watch Video Solution

9.Sand is pouring from a pipe at the rate of 12
cubic cm./sec. The falling sand forms a cone on
the ground in such a way that the height of

the cone is always one-sixth of the radius of


https://dl.doubtnut.com/l/_R0QO0q2Heq0v
https://dl.doubtnut.com/l/_Ma3TUxp49uuB
https://dl.doubtnut.com/l/_CywSlnfn8Jeb

the base. At which rate is the height of the

sand-cone increasing when the height is 4 cm.

?

o Watch Video Solution

10. A man of height 2m walks at a uniform
m e

speed of 5k7 away from a lamp post which is

6m high. Find the rate at which the length of

his shadow increases.

° Watch Video Solution



https://dl.doubtnut.com/l/_CywSlnfn8Jeb
https://dl.doubtnut.com/l/_YccovPb3wkyg
https://dl.doubtnut.com/l/_CWklLiN1oRAA

11. A ladder 5 m long is leaning against a wall.
The bottom of the ladder is pulled along the
ground, away from the wall, at the rate of
2cm/s. How fast is its height on the wall
decreasing when the foot of the ladder is 4 m

away from the wall ?

o Watch Video Solution

Solved Examples Section lii


https://dl.doubtnut.com/l/_CWklLiN1oRAA

1. Show that the function given by

f(x) = 3z + 17 is increasing on R.

o Watch Video Solution

2. Show that the function : f(x) =

x> — 3z + 6z — 100 is increasing on R.

o Watch Video Solution

3.f(x) =sin x is a strictly increasing in (O, —)

f ) |


https://dl.doubtnut.com/l/_ynWXHLyAsWGT
https://dl.doubtnut.com/l/_eEeziUHlfnFZ
https://dl.doubtnut.com/l/_Q7dOZpwahNS1

o Watch Video Solution I

4. f(x) = sin x is a strictly decreasing in (— 7r)

o Watch Video Solution

5. Prove that the function f given by f(x) = log
. . . . , T
sin x is strictly increasing on (0, 5) and

strictly decreasing on (%, w).

o Watch Video Solution



https://dl.doubtnut.com/l/_Q7dOZpwahNS1
https://dl.doubtnut.com/l/_BOgUJ1B3GibP
https://dl.doubtnut.com/l/_ofJyr3he7vO1
https://dl.doubtnut.com/l/_6Jlb73dC75Ga

6. Find the intervals in which the function :
f(z) =6 — 9z — 2z7 is

strictly increasing

o Watch Video Solution

7. Find the intervals in which the following

functions  are  strictly  decreasing

f(z) =6 — 9z — 2*

o Watch Video Solution



https://dl.doubtnut.com/l/_6Jlb73dC75Ga
https://dl.doubtnut.com/l/_gRGHTiVLrfOr
https://dl.doubtnut.com/l/_46WWxJgaPBzN

8. Find the intervals in which the function f
given by
f(z) = 22° — 32® — 36z + 8is

(1) strictly increasing (ii) strictly decreasing

° Watch Video Solution

9. Find the intervals in which the function
flx) = —2x° — 92> — 12z +1 is strictly

increasing or strictly decreasing.

° Watch Video Solution



https://dl.doubtnut.com/l/_46WWxJgaPBzN
https://dl.doubtnut.com/l/_O7AQLYvEdwKS
https://dl.doubtnut.com/l/_vitntBIPw5Nx

10. Show that

T
2+ x

y=log(l+z) — 2 ,x =1, is an
increasing function of x. throughout its

domain.

o Watch Video Solution

1. Find the values of x for which

y = [z(z — 2)]° is an increasing function.

o Watch Video Solution



https://dl.doubtnut.com/l/_vitntBIPw5Nx
https://dl.doubtnut.com/l/_nnGcBMZjlKsr

Solved Examples Section Iv

1. Find the slope of the tangent to the curve

r—1
x — 2’

Yy = x # 2atx=10

o Watch Video Solution

2. Find the slope of the tangent to the curve
y=ax>— 3z +2 at the point whose x-

coordinate is 3.

o Watch Video Solution



https://dl.doubtnut.com/l/_cBqfovHQxZJw
https://dl.doubtnut.com/l/_NoiyHuOzK0gy

3. Find the slope of the normal to the curve

7
r = acos’f,y = asin® fath = 71

° Watch Video Solution

4. Find the equations of the normal to the
given curves at the indicated points:

y=a' — 62° _132% — 10z + 5 at (0, 5)

° Watch Video Solution



https://dl.doubtnut.com/l/_makCEGEn4apd
https://dl.doubtnut.com/l/_v3GeLN0uTGnx

5.Find the equation of tangent and normal to

7
the curve x = sint, y = cost att = vk

° Watch Video Solution

6. Find the equation of the tangent line to the
curve y = 2 — 2z + 7, which is parallel to

theline2x —y+9 = 0.

° Watch Video Solution



https://dl.doubtnut.com/l/_Xdj71Mc3iV1o
https://dl.doubtnut.com/l/_3pFeW42yTF9q

7.Find the equation of the tangent line to the
curve y = z° — 2z + 7 which is perpendicular

to the line 5y — 15z = 13

o Watch Video Solution

8. Find points at which the tangent to the
curve y = z° — 3z® — 9z + 7 is parallel to

the x-axis.

o Watch Video Solution



https://dl.doubtnut.com/l/_HT1F1jXdsfHA
https://dl.doubtnut.com/l/_PltBIx8WL3GJ
https://dl.doubtnut.com/l/_AYjrM3h4BYlB

9.Find the points on the curve y = 5x? — 223

at which the tangent is parallel to the line

y = 4x + 5.

o Watch Video Solution

10. Find the equation of all lines having slope 2

which are tangent to the curve

o Watch Video Solution



https://dl.doubtnut.com/l/_AYjrM3h4BYlB
https://dl.doubtnut.com/l/_FV3cci9oCUFK
https://dl.doubtnut.com/l/_tvx8Wz0qYOk3

11. Prove that the curves z = y? and zy = k

cut at right angles* if 8k* = 1

° Watch Video Solution

Solved Examples Section V

1. Using elementary transformations , find the

2 —6
inverse of the following matrice [ 1 5 ]

o Watch Video Solution



https://dl.doubtnut.com/l/_tvx8Wz0qYOk3
https://dl.doubtnut.com/l/_LqcTE66BT7O4

2. Using differentials, find the approximate

value of /25.3.

o Watch Video Solution

3. Using differentials find the approximate

value of (0.009)" /3

o Watch Video Solution



https://dl.doubtnut.com/l/_ILPMbuuEHQ28
https://dl.doubtnut.com/l/_LN1Fx7hV6OCc

4. Using differential find approximate value of

Y76

o Watch Video Solution

5. Using elementary transformations , find the

2 -3
inverse of the following matrice [ 1 9 ]

° Watch Video Solution



https://dl.doubtnut.com/l/_OxcrzpBMbkGo
https://dl.doubtnut.com/l/_t7rII5A7cNpx

6. Find the approximate value of f(2.01) where

f(z) = 4z + 5z + 2.

o Watch Video Solution

7.If the radius of a sphere is measured as 7 m
with an error of 0.02 m, then find the

approximate error in calculating its volume.

o Watch Video Solution

Solved Examples Section Vi


https://dl.doubtnut.com/l/_APw60GfxXSlc
https://dl.doubtnut.com/l/_2NM25oMgMMDw

1. Find the absolute maximum value and the
absolute minimum value of the following

functions in the given intervals:

flz) =2*,z €[22

° Watch Video Solution

2. Find the absolute maximum value and the
absolute minimum value of the following
functions in the given intervals:

f(z) = sinz + cosz, z € [0, 7]


https://dl.doubtnut.com/l/_f6VjUjvdw3BM
https://dl.doubtnut.com/l/_ztkVIWp38n7K

° Watch Video Solution

3. Find the maximum profit that a company

can make of the profit function is given by

p(z) = 41 — 24z — 1827

° Watch Video Solution

4. Find the points at which the function f given
by f(z)=(z—2%x+1)> has local

maxima.

| e |


https://dl.doubtnut.com/l/_ztkVIWp38n7K
https://dl.doubtnut.com/l/_0OIlfqPD7HUg
https://dl.doubtnut.com/l/_ciLYBZOX0aD2

& Wwatch Video Solution I

5. Find the points at which the function f given

by f(z) = (z — 2)*(z + 1)* has local minima.

o Watch Video Solution

6. Find the points at which the function f given
by f(z) = (z —2)*(z + 1) has point of

inflexion.

o Watch Video Solution



https://dl.doubtnut.com/l/_ciLYBZOX0aD2
https://dl.doubtnut.com/l/_rr7bZICjjOE4
https://dl.doubtnut.com/l/_sIsFOfUpgRwM

Solved Examples Section Vii Long Answer Type

Questions

1. . Find two numbers whose sum is 24 and

whose product is as large as possible.

o Watch Video Solution

2. Find two positive numbers x and y such that

z 4+ y = 60 and zy> is maximum.

o Watch Video Solution



https://dl.doubtnut.com/l/_KuuLbJ6MftHU
https://dl.doubtnut.com/l/_WS8WKJyPq6gc

3. Show that of all rectangles with given

perimeter square has maximum area

o Watch Video Solution

4. Find the point on the curve y? = 4z, which

is nearest to the point (2, 1).

o Watch Video Solution



https://dl.doubtnut.com/l/_FHsyMahJuEqC
https://dl.doubtnut.com/l/_Xj6ibQj25nRx

5. A window is in the form of a rectangle
surmounted by a semi-circular opening. The
total perimeter of the window is 10 m. Find the
dimensions of the window to admit maximum

light through the whole opening.

o Watch Video Solution

6. A square piece of tin of side 18 cm is to be
made into a box without top by cutting a

square from each comer and folding up the


https://dl.doubtnut.com/l/_Up5aNWpVv1NW
https://dl.doubtnut.com/l/_nVTRj95N0V0Q

flaps to form a box. What should be the side of
square to be cut off so that the volume of box

is maximum and also find the volume of box ?

° Watch Video Solution

7. Of all the closed cylindrical cans (right
circular), of a given volume of 1000m3, find the
dimensions of the can which has the minimum

surface area?

° Watch Video Solution



https://dl.doubtnut.com/l/_nVTRj95N0V0Q
https://dl.doubtnut.com/l/_N5C9bbpIyGlP
https://dl.doubtnut.com/l/_alFUpzQmYTKa

8. An open box with a square base is to be
made out of a given Iron sheet of area 27
square meter. Show that the maximum volume

of the box is 13.5 cubic meter.

o Watch Video Solution

9. Show that of all rectangles inscribed in a

given circle the square has maximum area.

° Watch Video Solution



https://dl.doubtnut.com/l/_alFUpzQmYTKa
https://dl.doubtnut.com/l/_A3Y1ODIWdIYd
https://dl.doubtnut.com/l/_CxrIo8I0rgqN

10. Prove that volume of largest cone, which

can be inscribed in a sphere, is (2—7> part

of volume of sphere.

o Watch Video Solution

11. Show that the semi-vertical angle of the
cone of the maximum volume and of given

slant height is tan ! /2.

o Watch Video Solution



https://dl.doubtnut.com/l/_CxrIo8I0rgqN
https://dl.doubtnut.com/l/_to5pXlJx7cji

Assignment Most Important Questions For

Practice Section | Multiple Choice Questions

1. The radius of a circle is increasing at the rate

of 014 cm/sec. The rate of change of its area

atr=7cm s

A. 1.967

B. 0.98 cm

C.14nx

D. None of these


https://dl.doubtnut.com/l/_dS6N0j3bGUBb

Answer: A

o Watch Video Solution

2. If the side of a square is increasing at the

rate of 3cm/sec, then rate of change of its

perimeter is

A. 3 cm/sec

B.6 cm/sec

C.9 cm/sec

D. 12 cm/sec


https://dl.doubtnut.com/l/_dS6N0j3bGUBb
https://dl.doubtnut.com/l/_RRLx47cdwvkn

Answer: D

o Watch Video Solution

3. Which of the following function s

increasing for all values of x in its domain ?

A.sin X

B. log x

D. |X|


https://dl.doubtnut.com/l/_RRLx47cdwvkn
https://dl.doubtnut.com/l/_XqgqaVlchbPm

Answer: C

o Watch Video Solution

4. The interval in which the function
f(x) = 3z — 62 — 5is increasing, is :

A | — oo, 1]

B. [1, o0]

C.[3, 6]

D. None of these


https://dl.doubtnut.com/l/_XqgqaVlchbPm
https://dl.doubtnut.com/l/_NPYw4mpLW5gV

Answer: B

o Watch Video Solution

5. The function , which is decreasing in the

: 3| .
interval [77, 7] IS :

A. sin X
B. cos x
C.tan x

D. None of these


https://dl.doubtnut.com/l/_NPYw4mpLW5gV
https://dl.doubtnut.com/l/_UoMEJUAssIWK

Answer: A

o Watch Video Solution

6. The line y = mzx 4 1, is a tangent to the

curve y* = 4z if the value of m is:

Al

B.2


https://dl.doubtnut.com/l/_UoMEJUAssIWK
https://dl.doubtnut.com/l/_89EnxvwwqVeK

Answer: A

o Watch Video Solution

7. The slope of the normal to the curve

y = 2z° + 3sinz at z = O is:


https://dl.doubtnut.com/l/_89EnxvwwqVeK
https://dl.doubtnut.com/l/_Anbi3VyJ1rAp

Answer: D

o Watch Video Solution

8. The point where the tangent to the curve
y = x? — 4z + 5 is parallel to x-axis, is :
A.(2,1)
B. (1, 2)
C.(2,4)

D. (-4, 5)


https://dl.doubtnut.com/l/_Anbi3VyJ1rAp
https://dl.doubtnut.com/l/_1iWFFKvr26Dw

Answer: A

o Watch Video Solution

9. The function f(z) = 2z® — 4z + 7 has a

point of minima at x =

A.O

C.1

D.2


https://dl.doubtnut.com/l/_1iWFFKvr26Dw
https://dl.doubtnut.com/l/_YYAc0eZf590t

Answer: C

o Watch Video Solution

10. The function f(x) = sin x + cos x has maxima

or minima at x =

;s
A°€
s
B.Z
s
C'§
{
D.E


https://dl.doubtnut.com/l/_YYAc0eZf590t
https://dl.doubtnut.com/l/_DoBL46eqRCdV

Answer: A

o Watch Video Solution

Assignment Short Answer Type Questions

Section li

1. Find the rate of change of the area of a
circle with respect to its radius 'r' when r = 2

cam.

o Watch Video Solution



https://dl.doubtnut.com/l/_DoBL46eqRCdV
https://dl.doubtnut.com/l/_AkHK7bwYLVgo
https://dl.doubtnut.com/l/_i1gTdaz5XUWP

2.The radius of a circle is increasing uniformly
at the rate of 7cm/sec. What is the rate of

increase of its circumference ?

o Watch Video Solution

3. The radius of a circle is increasing uniformly
at the rate of 11 cm per second. Find the rate
at which the area of the circle is increasing

when the radius is 8 cm.

° Watch Video Solution



https://dl.doubtnut.com/l/_i1gTdaz5XUWP
https://dl.doubtnut.com/l/_ZlGoZ1oq82HW

4. The radius of a balloon is increasing at the
rate of 10 cm/sec. At what rate is the surface
area of the balloon increasing when its radius

is15¢cm ?

o Watch Video Solution

5. The volume of a balloon is changing at the
rate of 25 cm® /sec. Find the rate of change of

its surface area when its radius is 5 cm.

o Watch Video Solution



https://dl.doubtnut.com/l/_ZlGoZ1oq82HW
https://dl.doubtnut.com/l/_kh2fQrZtH1RL
https://dl.doubtnut.com/l/_7FM2udFV3ldt

6. A balloon, which always remains spherical
has a variable radius. Find the rate at which its
volume is increasing with the radius when the

later is 9 cm.

o Watch Video Solution

7. The volume of a cube is increasing at the

rate of 9 cm® /sec. How fast is surface area


https://dl.doubtnut.com/l/_7FM2udFV3ldt
https://dl.doubtnut.com/l/_LcIYGrFtzy6s
https://dl.doubtnut.com/l/_gWhZpwma2gBN

increasing when the length of an edge is 10

cm ?

° Watch Video Solution

8. The radius of a spherical spherical bubble is
increasing at the rate of 0.3 cm per second.
Find the rate of change of its volume, when

the radius is 6 cm.

o Watch Video Solution



https://dl.doubtnut.com/l/_gWhZpwma2gBN
https://dl.doubtnut.com/l/_cLt5SRZPV4tc

9. The radius of a spherical soap bubble is
increasing at the rate of 0.3 cm/s. Find the
rate of change of its (ii) surface area, when the

radius is 8 cm.

° Watch Video Solution

10. The radius of a spherical soap bubble is
increasing at the rate of 0.2 cm/s. Find the

rate of change of its (i) volume

° Watch Video Solution



https://dl.doubtnut.com/l/_XddMIjVfwyDR
https://dl.doubtnut.com/l/_m4hgucZr7O7z

11. The radius of a spherical soap bubble is
increasing at the rate of 0.2 cm/s. Find the
rate of change of its (ii) surface area, when the

radius is 4 cm.

o Watch Video Solution

12. The radius of a spherical soap bubble is
increasing at the rate of 0.4 cm/s. Find the

rate of change of its (i) volume

o Watch Video Solution



https://dl.doubtnut.com/l/_m4hgucZr7O7z
https://dl.doubtnut.com/l/_wobn6Ld7xjv1
https://dl.doubtnut.com/l/_S5SvAzord3hl

13. The radius of a spherical soap bubble is
increasing at the rate of 0.4 cms. Find the rate
of change of its (ii) surface area, when the

radius is 10 cm.

o Watch Video Solution

14. A particle moves along the curve

6y = > + 2. Find the points on the curve at


https://dl.doubtnut.com/l/_S5SvAzord3hl
https://dl.doubtnut.com/l/_bqT0ZQDCIBkq
https://dl.doubtnut.com/l/_Ow6PjGBpuTlI

which the y-coordinate is changing 8 times as

fast as the x-coordinate.

° Watch Video Solution

15. A particle moves along the curve
4 4 : :
y= 37 + 5. Find the points on the curve at

which the y-coordinate changes as fast as the

x-coordinate.

o Watch Video Solution



https://dl.doubtnut.com/l/_Ow6PjGBpuTlI
https://dl.doubtnut.com/l/_Ws9A2UfJJWr3

16. A particle moves along the curve z? = 2y.

At what point the y-coordinate increases as x-

coordinate decreases ?

o Watch Video Solution

17. A man 160 cm tall, walks away from a source
of light situated at the top of a pole 6 m high,
at the rate of 1.Im/sec. How fast is the length
of his shadow increasing when he is 1 m away

from the pole ?

| & I


https://dl.doubtnut.com/l/_COb3UNm42wdV
https://dl.doubtnut.com/l/_YRtUVwdfx4Ak

| ¥ Watch Video Solution |

18.Sand is pouring from a pipe at the rate of 9
cm® / s. The falling sand forms a cone on the
ground in such a way that the height of the
cone is always one-sixth of the radius of the
base. How fast is the height of the sand cone

increasing when the heightis 3 cm ?

o Watch Video Solution



https://dl.doubtnut.com/l/_YRtUVwdfx4Ak
https://dl.doubtnut.com/l/_VZJ7Hv5f1oyL

19. A man is walking at the rate of 6.5km/h
towards the foot of a tower 120m high. At
what rate is he approaching the top of tower

when he is 50 m away from the tower ?

o Watch Video Solution

20. A ladder 16 m long is leaning against a wall.
The bottom of the ladder is pulled along the
ground, away from the wall, at the rate of 2

m/sec. How fast is its height on the wall


https://dl.doubtnut.com/l/_qjY5wMVbONMK
https://dl.doubtnut.com/l/_hflRmflWkubM

decreasing when the foot of the ladder is 4 m

away from the wall ?

° Watch Video Solution

Assignment Section lii

1. Show that the function f(z) =mz + ¢

when m > 0 s strictly increasing on R.

o Watch Video Solution



https://dl.doubtnut.com/l/_hflRmflWkubM
https://dl.doubtnut.com/l/_YL6UtCxQB2B5

1
2. Show that the function f(z) = > 0is

decreasing function.

o Watch Video Solution

3. Show that f(z) = a”,a > 0 is increasing

for Vx € R.

o Watch Video Solution



https://dl.doubtnut.com/l/_Iun4NdbZGeCy
https://dl.doubtnut.com/l/_qjm5sqWqAj6Q

4. Prove that f(z)=2z>—4z,z>4 is

increasing function.

o Watch Video Solution

5. f(x) = cos x is strictly decreasing in (0, )

o Watch Video Solution

6. Prove that f(x) =cosx is strictly

decreasing (0, )



https://dl.doubtnut.com/l/_XXuXApofi52j
https://dl.doubtnut.com/l/_ZnX7Y0i0L9Kg
https://dl.doubtnut.com/l/_LFlfNJ9Wj1Kk

o Watch Video Solution

7. f(x) = cos x is neither increasing nor

decreasing in (0, 27)

o Watch Video Solution

8. Prove that f(z)=2"43z°+15 is

increasing function.

o Watch Video Solution



https://dl.doubtnut.com/l/_LFlfNJ9Wj1Kk
https://dl.doubtnut.com/l/_NrjH3SXTpyJU
https://dl.doubtnut.com/l/_kahmpCPJ8KPl
https://dl.doubtnut.com/l/_VAE2UtjdSje7

2
9. Prove that f(a:):;+5 is strictly

decreasing forallx € R, z # 0.

o Watch Video Solution

10. Prove that f(x) =tanz is strictly

, .. ( T 7T)
Increasing in 5

o Watch Video Solution



https://dl.doubtnut.com/l/_VAE2UtjdSje7
https://dl.doubtnut.com/l/_PEZce74np4u2

11. Prove that f(x) = sinz — x is decreasing

VYV € R.

° Watch Video Solution

12. Determine the intervals in which the
following functions f(z) = z* + 2z — 5 are

strictly increasing or strictly decreasing.

° Watch Video Solution



https://dl.doubtnut.com/l/_ZXCqs4Pv7uF6
https://dl.doubtnut.com/l/_XDu0LTL0qzW9

13. Find the intervals in which the following

functions  are  strictly  increasing

f(z) =6 — 92z — z*

o Watch Video Solution

14. Find the intervals in which the following
functions are strictly increasing or strictly
decreasing

223 + 9z + 12z + 20

° Watch Video Solution



https://dl.doubtnut.com/l/_3blDk5XvYMId
https://dl.doubtnut.com/l/_NHr5Y8kJIeSv

15. Find the intervals in which the following
functions are strictly increasing or strictly

decreasing

3 — 1222 + 36z + 17

o Watch Video Solution

16. Determine the intervals in which the
following functions
f(z) =22 — 152® + 36z +1 are strictly

increasing or strictly decreasing.


https://dl.doubtnut.com/l/_NHr5Y8kJIeSv
https://dl.doubtnut.com/l/_R9vUEN6P5dBt
https://dl.doubtnut.com/l/_medIH4hqKeR0

° Watch Video Solution

17. Find the intervals in which the following
functions are strictly increasing or strictly

decreasing

213 — 622 — 48z + 17

o Watch Video Solution

18. Find the intervals in which the following

functions are strictly increasing or strictly


https://dl.doubtnut.com/l/_medIH4hqKeR0
https://dl.doubtnut.com/l/_VyRBn8FfeRlA
https://dl.doubtnut.com/l/_VIZQKPHHaMv4

decreasing

223 — 2122 + 36z — 40

° Watch Video Solution

19. Find the intervals in which the following
functions are strictly increasing or strictly

decreasing

4z3 — 622 — 722 + 30

o Watch Video Solution



https://dl.doubtnut.com/l/_VIZQKPHHaMv4
https://dl.doubtnut.com/l/_UUTlYUHbwVc6

20. Find the intervals in which the following
functions are strictly increasing or strictly
decreasing

> — 62% + 9z + 15

° Watch Video Solution

21. Find the intervals in which the function :
f(z) =20 — 9z + 62 — z° is strictly

increasing.

° Watch Video Solution



https://dl.doubtnut.com/l/_o7rp6KE0kbyT
https://dl.doubtnut.com/l/_eAK3wVgs6Qs7

22. Find the intervals in which the following
functions are strictly increasing or strictly
decreasing

zt — 272

o Watch Video Solution

23. Find the intervals in which the following
functions are strictly increasing or strictly

decreasing

rt — 8z% 1+ 2222 — 24z + 21


https://dl.doubtnut.com/l/_eAK3wVgs6Qs7
https://dl.doubtnut.com/l/_giMqkABinSLj
https://dl.doubtnut.com/l/_R36WQl3yLWa9

° Watch Video Solution

24. Find the intervals in which the following
functions are strictly increasing or strictly

decreasing

(z — 1)(z — 2)3

o Watch Video Solution

25. Find the intervals in which the following

functions are strictly increasing or strictly


https://dl.doubtnut.com/l/_R36WQl3yLWa9
https://dl.doubtnut.com/l/_ShF2vqd7WzYC
https://dl.doubtnut.com/l/_reLKXrVQhRoK

decreasing

(¢ —1)*(z —2)°

° Watch Video Solution

Assignment Section Iv

1. Find the slope of the tangent to the curve

1
— 8z% —3atz = —
Y T Jatzx 1

o Watch Video Solution



https://dl.doubtnut.com/l/_reLKXrVQhRoK
https://dl.doubtnut.com/l/_wZqqOVoLkGze

2. Find the slope of the tangent to the curve

y = x> — 3z + 2at x=3.

o Watch Video Solution

3. Find the slope of the tangent to the curve

x = cosf and y = sinf at 0 = %

o Watch Video Solution



https://dl.doubtnut.com/l/_HTbueEqvhsCn
https://dl.doubtnut.com/l/_gPPA7WAWrPIg

4. Find the slope of the normal to the curve

z = 1 — asinf, y = bcos’f at § = T

° Watch Video Solution

5. Find the equations of the tangent to the

given curves at the indicated points: y = z° at

(1,1)

° Watch Video Solution



https://dl.doubtnut.com/l/_9f4cgEeNkMqB
https://dl.doubtnut.com/l/_hU9drCxxrpmi

6. Find the equations of the normal to the
given curves at the indicated points:

y = z* — 62> _ 13z° — 10z + 5 at (1, 3)

o Watch Video Solution

7. Find the equation of the tangent and
normal to the given curve at the indicated

points :

3

2 _ % at (2,-2)
y_4—a: ’

o Watch Video Solution



https://dl.doubtnut.com/l/_6CPvIxPO2a3Q
https://dl.doubtnut.com/l/_iPMwhthT6hKC

8. Find the equation of the tangent and
normal to the given curve at the indicated
points :

y = 2z% + 3sinz at x=0

o Watch Video Solution

9. Find the equations of the tangent to the

given curves at the indicated points: y = z at

(0, 0)

I o Watch Video Solution


https://dl.doubtnut.com/l/_iPMwhthT6hKC
https://dl.doubtnut.com/l/_RQXmeqpjwOrC
https://dl.doubtnut.com/l/_zSzMY72cMVQF

10. Find the equation of the tangent and
normal to the given curve at the indicated
points :

y = 2z — 3z — 1at(1,-2)

o Watch Video Solution

11. Find the equation of the tangent and

normal to the given curve at the indicated


https://dl.doubtnut.com/l/_zSzMY72cMVQF
https://dl.doubtnut.com/l/_GDmosqxhXW8L
https://dl.doubtnut.com/l/_LpZFQzLvOZ5V

points :

2

, /[
y:smwatha

° Watch Video Solution

12. Find the equation of the tangent and
normal to the given curve at the indicated

points :

$2

y?
— — b—2:1at (\/ﬁa,b)

a2

o Watch Video Solution



https://dl.doubtnut.com/l/_LpZFQzLvOZ5V
https://dl.doubtnut.com/l/_XB0PJH5FIpE8

13. Find the equation of the tangent to the

'y
curve * = acos>f, y = asin®fathd = 1

° Watch Video Solution

14. Find the equation of tangent to the curve :
z? + 3y = 3 at which tangent line is parallel

to theliney — 4z + 5 = 0.

° Watch Video Solution



https://dl.doubtnut.com/l/_uglijGR6gyrv
https://dl.doubtnut.com/l/_4DGFv4F6T1qo

15. Find the equation of the tangent to the
curve 2z° — y = — 7, which is parallel to the

lineder —y+ 3 = 0.

o Watch Video Solution

16. Find the equation of the tangent to the
curve 4z — 3z + 10 =y, which Is

perpendicular to the line9y 4+ z — 15 = 0.

o Watch Video Solution



https://dl.doubtnut.com/l/_deGhnrj6dYLP
https://dl.doubtnut.com/l/_5zzh9sbIZOtA
https://dl.doubtnut.com/l/_feU1gUtLqef9

17. Find the equation of the tangent to the
curve y=xz° + 2z + 6, which Is

perpendicular to the line z 4 14y + 4 = 0.

o Watch Video Solution

18. Find the point on the curve
y = x> — 11z + 5 at which the tangent is

y=x — 11

o Watch Video Solution



https://dl.doubtnut.com/l/_feU1gUtLqef9
https://dl.doubtnut.com/l/_r0EYyWsEy02B
https://dl.doubtnut.com/l/_paTNy3NeFzTk

19. Find the point on the curve
y = 2z° — 152> + 36z — 21 at which the
tangent is parallel to x-axis. Also, find the

equation of tangents.

° Watch Video Solution

20. Find the equations of all lines having slope

O which are tangent to the curve

1
- x2 — 2x + 3

Y

° Watch Video Solution



https://dl.doubtnut.com/l/_paTNy3NeFzTk
https://dl.doubtnut.com/l/_0WuT2y6wuyeX
https://dl.doubtnut.com/l/_bjmxAC9Gb9a0

21. Find the equation of the normals to the
curve y = z° + 2z + 6 which are parallel to

thelinex + 14y +4 =0

° Watch Video Solution

22. Find a point on the curve y = z°, where
the tangent to the curve is parallel to the

chord joining the points (1, 1) and (3, 27).

° Watch Video Solution



https://dl.doubtnut.com/l/_bjmxAC9Gb9a0
https://dl.doubtnut.com/l/_drLte3UB6Kb0
https://dl.doubtnut.com/l/_CnTsZlKcIngl

23. Show that the curve

2

zy = a® and z° + y? = 2a touch each

other.

o Watch Video Solution

24. Prove that the curves

2

y? = daz and zy = &

cut at right angles if

¢t = 32a*

o Watch Video Solution



https://dl.doubtnut.com/l/_CnTsZlKcIngl
https://dl.doubtnut.com/l/_tRo3xgiQfmvX

Assignment Section V

1. Use differentials to find the approximate

values of the following

v/401

° Watch Video Solution

2. Use differentials to find the approximate

values of the following

v/0.037

I ° Watch Video Solution


https://dl.doubtnut.com/l/_JjNsgW4NyY8S
https://dl.doubtnut.com/l/_2H6xJz1LWXRe

3. Use differentials to find the approximate

values of the following

/26

° Watch Video Solution

4. Use differentials to find the approximate
values of the following

/36.6

° Watch Video Solution



https://dl.doubtnut.com/l/_2H6xJz1LWXRe
https://dl.doubtnut.com/l/_KRNoRSFwY8cx
https://dl.doubtnut.com/l/_whhORS5NCpSP

5. Using differential find approximate value of

o

o Watch Video Solution

6. Use differentials to find the approximate

values of the following

(26.57)'/3

o Watch Video Solution



https://dl.doubtnut.com/l/_whhORS5NCpSP
https://dl.doubtnut.com/l/_G2aDjVppeiQu
https://dl.doubtnut.com/l/_FHyUJ1GckVtU
https://dl.doubtnut.com/l/_DAh950wtwkRK

7. Use differentials to find the approximate

values of the following

(127)'/3

o Watch Video Solution

8. Use differentials to find the approximate

values of the following

(81.5)"/*

o Watch Video Solution



https://dl.doubtnut.com/l/_DAh950wtwkRK
https://dl.doubtnut.com/l/_ERiSqa8HGhF1

9. Use differentials to find the approximate

values of the following

(82)1/4

o Watch Video Solution

10. Prove that f(x) = cosx is strictly increasing in

(7, 2m)

o Watch Video Solution



https://dl.doubtnut.com/l/_96PRodT28h6j
https://dl.doubtnut.com/l/_NisGEdOsx1cD

11. Find the approximate change in the volume
V of a cube of side x meters caused by

increasing the side by 2%

o Watch Video Solution

12. If the radius of a sphere is measured as 9
cm with an error of 0.03 cm, then find the

approximate error in calculating its volume.

o Watch Video Solution



https://dl.doubtnut.com/l/_WysM33Q07xWP
https://dl.doubtnut.com/l/_NSFsVZUFEFSO
https://dl.doubtnut.com/l/_0OmWx0zrzz3e

13. Find the approximate value of f(3.02),

where f(z) = 3z* + 5z + 3

o Watch Video Solution

Assignment Section Vi

1. Find the absolute maximum value and the

absolute minimum value of the following

function in the given intervals :

fz) =2 —3z,z €[ —2,2]

l ° Watch Video Solution


https://dl.doubtnut.com/l/_0OmWx0zrzz3e
https://dl.doubtnut.com/l/_25v40MQBfbGX

2. Find the absolute maximum value and the
absolute minimum value of the following
function in the given intervals :

flx)=1—z—22*, zc|[—1,1]

° Watch Video Solution

3. Find the absolute maximum value and the

absolute minimum value of the following


https://dl.doubtnut.com/l/_25v40MQBfbGX
https://dl.doubtnut.com/l/_ZutR4TXDVdw2
https://dl.doubtnut.com/l/_I6MG9csOE11d

function in the given intervals :

5
f(m):a;3—§><x2—2x+9,a;e[0,3]

° Watch Video Solution

4. Find the absolute maximum value and the
absolute minimum value of the following

function in the given intervals :

1

f(z) = (E —:c)2+:1:3,w e[ —2,2.5]

o Watch Video Solution



https://dl.doubtnut.com/l/_I6MG9csOE11d
https://dl.doubtnut.com/l/_pqEjjkahMz3z

5. Find the absolute maximum value and the
absolute minimum value of the following
function in the given intervals :

f(xz) = 2cosx + x in |0, 7]

o Watch Video Solution

6. Find the absolute maximum value and the
absolute minimum value of the following
function in the given intervals :

f(z) = 2sinz + sin2z in |0, 27]

| & I


https://dl.doubtnut.com/l/_7uLU6m1CPSjx
https://dl.doubtnut.com/l/_MV4aTwvZVf7L

| ¥ Watch Video Solution |

7. Find the maximum profit that a company

can make of the profit function is given by

p(z) = 65 — 20z — 8z*

o Watch Video Solution

8. Find the local maxima and local minima, if
any, of the following functions. Find also the

local maximum and the local minimum values,


https://dl.doubtnut.com/l/_MV4aTwvZVf7L
https://dl.doubtnut.com/l/_bmTWFlxF554t
https://dl.doubtnut.com/l/_Lo3flwoB5jNa

as the case may be:

f(z) = z° — 62> + 9z + 15

° Watch Video Solution

9. Find the points of local maxima and local
minima if any. Also find the local maximum and

local minimum value :

flx) =2 — 3z +3

o Watch Video Solution



https://dl.doubtnut.com/l/_Lo3flwoB5jNa
https://dl.doubtnut.com/l/_oIFjT4GE3Fgz

Assignment Section Vii Long Answer Type

Questions

1. Find two positive numbers whose sum is 32

and product is large as possible.

o Watch Video Solution

2. Find two numbers x and y such that

z +y = 15 and z2y® is maximum.

o Watch Video Solution



https://dl.doubtnut.com/l/_UK6ENwBVXWmE
https://dl.doubtnut.com/l/_rKld9jmMsJXH

3. Find two positive numbers whose sum is 24

and their sum of squares is minimum.

o Watch Video Solution

4. Find two positive numbers x and y such that

z 4+ y = 36 and zy> is maximum.

o Watch Video Solution



https://dl.doubtnut.com/l/_5iz57aJTtbwJ
https://dl.doubtnut.com/l/_zOzXcECBEwq2

5. Find two positive numbers whose sum is 14

and sum of squares is minimum.

o Watch Video Solution

6. Find the area of the largest rectangle having

the perimeter 200 cm.

o Watch Video Solution



https://dl.doubtnut.com/l/_uioJY9r8hYZJ
https://dl.doubtnut.com/l/_Xvz8sFdH1C8F

7. Find the rate of change of the area of a
circle with respect to its radius r when r = 3

cam.

o Watch Video Solution

8. Find the point on the curve z? = 8y which

is nearest to the point (2, 4)

o Watch Video Solution



https://dl.doubtnut.com/l/_YN2EDApadUov
https://dl.doubtnut.com/l/_86vCPgZTKV1n

9. A figure consists of a semi-circle with a
rectangle on its diameter. Given perimeter of
the figure, find the dimensions in order that

the area may be maximum.

o Watch Video Solution

10. A window consists if a semi-circle with a
rectangel on its diameter. If the perimeter of

the window is 30 meters, find the dimensions


https://dl.doubtnut.com/l/_KDEsXueZzEI2
https://dl.doubtnut.com/l/_ZlPLJrNGI44j

of the window in order that its area may be

maximum.

O Watch Video Solution

11. A square piece of tin of side 18 cm is to be
made into a box without top by cutting a
square from each comer and folding up the
flaps to form a box. What should be the side of
square to be cut off so that the volume of box

is maximum and also find the volume of box ?

° Watch Video Solution



https://dl.doubtnut.com/l/_ZlPLJrNGI44j
https://dl.doubtnut.com/l/_etCSavK19SNE

12. Show that the surface area of a closed
cuboid with surface base and given volume is

minimum when it is cube.

o Watch Video Solution

13. Find two positive numbers whose sum is 14

and their sum of squares is minimum .

° Watch Video Solution



https://dl.doubtnut.com/l/_etCSavK19SNE
https://dl.doubtnut.com/l/_AJo8cQemHo5f
https://dl.doubtnut.com/l/_IT3ktRxNVjr6
https://dl.doubtnut.com/l/_LgBK8laggup8

14. Show that the height of the cylinder, open
at the top of given surface area and greatest

volume is equal to the radius of its base.

° Watch Video Solution

15. Find the rate of change of the area of the
circle with respect to its radius r when r = 6

cam.

° Watch Video Solution



https://dl.doubtnut.com/l/_LgBK8laggup8
https://dl.doubtnut.com/l/_GdVgEgZx98Xr

16. Show that the height of the cylinder of

maximum volume that can be inscribed in a
X . R

sphere of radius R is 2——. Also find the
V3

maximum volume.

o Watch Video Solution

17. Show that height of the cylinder of greatest
volume which can be inscribed in a right

circular cone of height h and semi vertical


https://dl.doubtnut.com/l/_gqS3ewp1zZu7
https://dl.doubtnut.com/l/_iGlch1CMRw8L

angle « is one-third that of the cone and the

greatest volume of cylinder is 2—77rh3 tan® o

° Watch Video Solution

18. The radius of the circle is increasing at the
rate of 0.7 cm/s . What is the rate of increase

of its circumference?

° Watch Video Solution



https://dl.doubtnut.com/l/_iGlch1CMRw8L
https://dl.doubtnut.com/l/_8BjjcZfeAzYr

19. A balloon which always remain spherical
has a variable radius. Find the rate at which its
volume is increasing with the radius when the

later is 10 cm.

o Watch Video Solution

Previous Year Board S Questions For Practice

Multiple Choice Questions

1. The slope of tangent to the curve

y=3—z’atx=T1is


https://dl.doubtnut.com/l/_FuiqJd1vO93o
https://dl.doubtnut.com/l/_7Sgyqyi5V4h2

Al

C.2

D.3

Answer: B

° Watch Video Solution

2. The slope of tangent to the curve

y=2—z?atx=T1is


https://dl.doubtnut.com/l/_7Sgyqyi5V4h2
https://dl.doubtnut.com/l/_ceopDJihkfP0

Al

B.2

D.3

Answer: C

° Watch Video Solution

3.The function f(z) = 3x + 17is

A. strictly increasing on R


https://dl.doubtnut.com/l/_ceopDJihkfP0
https://dl.doubtnut.com/l/_RkifJTV8zEQA

B. strictly decreasing on R

C. Neither increasing nor decreasing on R

D. None of these

Answer: A

o Watch Video Solution

Previous Year Board S Questions For Practice

1. Find the interval in which the function

f(z) =22° — 122> + 18z — 5 is  strictly


https://dl.doubtnut.com/l/_RkifJTV8zEQA
https://dl.doubtnut.com/l/_LCcJ9JUFX1XL

increasing.

o Watch Video Solution

2. Of all the rectangles, each of which
perimeter 32 metres, find one having

maximum area. Also find the area.

o Watch Video Solution

3. Show that of all rectangles inscribed in a

given circle the square has maximum area.


https://dl.doubtnut.com/l/_LCcJ9JUFX1XL
https://dl.doubtnut.com/l/_Gb5tvmfeBt4G
https://dl.doubtnut.com/l/_BiCe1piDauvm

° Watch Video Solution

4. Use differentials to approximate 1/49.5

° Watch Video Solution

5. Find the point on the curve y? = 4z which

is nearest to the point (2,-8).

o Watch Video Solution



https://dl.doubtnut.com/l/_BiCe1piDauvm
https://dl.doubtnut.com/l/_WDaH7IHRWQ3P
https://dl.doubtnut.com/l/_yaP1WRmHAQld

6. Find the point on the curve y? = 2z, which

is nearest to the point (1, -4).

° Watch Video Solution

7. Of all the closed cylindrical cans (right
circular), of a given volume of 100cm?, find the
dimensions of the can which has the minimum

surface area?

o Watch Video Solution



https://dl.doubtnut.com/l/_zITufBChwt2z
https://dl.doubtnut.com/l/_iQm4f3lfIai1
https://dl.doubtnut.com/l/_ufbEM5SHVPFL

8. The radius of a spherical soap bubble is
increasing at the rate of 0.5 cm per second.
Find the rate of change of its volume, when

the radius is 10 cm.

o Watch Video Solution

9. The radius of a spherical roap bubble is
increasing at the rate of 0.2 cm per second.
Find the rate of change of its volume, when

the radius is 8 cm.

o Watch Video Solution



https://dl.doubtnut.com/l/_ufbEM5SHVPFL
https://dl.doubtnut.com/l/_YS30M37INhZi

10. The radius of a spherical roap bubble is
increasing at the rate of 0.4 cm per second.
Find the rate of change of its volume, when

the radius is 7 cm.

o Watch Video Solution

11. Find the equation of the tangent to the
curve y = 2z + 7, which is perpendicular to

thelinex + 4y + 5 = 0.

| = 1


https://dl.doubtnut.com/l/_YS30M37INhZi
https://dl.doubtnut.com/l/_rTewH3RuhHGK
https://dl.doubtnut.com/l/_yKorTNje1eyv

I &9 Watch Video Solution I

12. Find the equation of the tangent to the
curve y = z2 + 4z + 6, which Is

perpendicular to the linexz — 2y + 1 = 0.

° Watch Video Solution

13. Find the equation of the tangent to the
curve z° + 4y = 4, which is perpendicular to

thelinex — 3y +5 = 0.

l o Watch Video Solution


https://dl.doubtnut.com/l/_yKorTNje1eyv
https://dl.doubtnut.com/l/_R47cKf1ZWd1L
https://dl.doubtnut.com/l/_m1QZAJQBJnAV

14. Find the intervals in which the following
functions are strictly increasing or strictly
decreasing

3 — 622 + 9z + 15

o Watch Video Solution

15. Find the intervals in the following functions

are strictly increasing

f(z) = 2z° — 92% 4+ 122 + 5



https://dl.doubtnut.com/l/_m1QZAJQBJnAV
https://dl.doubtnut.com/l/_jxK8NVDCS5dK
https://dl.doubtnut.com/l/_QrZPLRJ4huLD

o Watch Video Solution

16. Find the intervals in the following functions
are strictly increasing

f(z) = 22° — 122 + 18 — 5

o Watch Video Solution

17. Use differentials to approximate

V253

o Watch Video Solution



https://dl.doubtnut.com/l/_QrZPLRJ4huLD
https://dl.doubtnut.com/l/_Qh95warkR70V
https://dl.doubtnut.com/l/_doS2PMOTfp7d

18. Use differentials to approximate

31/26

o Watch Video Solution

19. Use differentials to approximate

/0.60

o Watch Video Solution



https://dl.doubtnut.com/l/_doS2PMOTfp7d
https://dl.doubtnut.com/l/_an5QEg0BIcT5
https://dl.doubtnut.com/l/_WDioDqqXBYdw

20. A wire of length 28 m is to be cut into two
pieces, one of the pieces is to be made into a
square and the other into a circle. What
should be the length -of two pieces so that the
combined area of the square and the circle is

minimum ?

o Watch Video Solution

21. Using differentials to approximate 3,/0.009

o Watch Video Solution



https://dl.doubtnut.com/l/_UncqWvUlt8rI
https://dl.doubtnut.com/l/_kbIswy2UYIJQ

22. The radius of a circle is increasing
uniformly at the rate of 5cm/sec. Find the rate
at which the area of the circle is increasing

when the radius is 10 cm.

o Watch Video Solution

23. Find the equations of the tangent and

2 y2

T
normal to the hyperbola Z 1 at the

point (zo, y0)

I ° Watch Video Solution


https://dl.doubtnut.com/l/_kbIswy2UYIJQ
https://dl.doubtnut.com/l/_65gyRA2hfhBY
https://dl.doubtnut.com/l/_ktSwJXK7Yk4A

24. Find the equation of tangent and normal

to the hyprobola z? = 4y at (at2, 2at)

o Watch Video Solution

25. Find both the maximum value and the
minimum value of
3z* — 8x3 + 1222 — 48z + 25 on the interval

0, 3]

o Watch Video Solution



https://dl.doubtnut.com/l/_ktSwJXK7Yk4A
https://dl.doubtnut.com/l/_Vo58BCWYMZ6u
https://dl.doubtnut.com/l/_Xik7ZCnwPk2u

26. Find the maximum value of
2x° — 24x + 107 in the interval [1, 3]. Find the
maximum value of the same function in

:_37 _1]°

o Watch Video Solution

27. Find local maximum and local minimum

value of f(z) = z/1 —x:2 > 0

° Watch Video Solution



https://dl.doubtnut.com/l/_Xik7ZCnwPk2u
https://dl.doubtnut.com/l/_KhcVwpK2nHTw
https://dl.doubtnut.com/l/_YjxLLv09bEZf

28. Sand is pouring from a pipe at the rate of
12 cubic cm./sec. The falling sand forms a cone
on the ground in such a way that the height of
the cone is always one-sixth of the radius of
the base. At which rate is the height of the

sand-cone increasing when the height is 4 cm.

?

o Watch Video Solution



https://dl.doubtnut.com/l/_CuyM6L9uUP5C

29. Find the slope of the tangent to the curve

y=3z* —4ratx=4.

o Watch Video Solution

30. Find the slope of the tangent to the curve

r—1
r — 2

Yy = at x =10.

o Watch Video Solution



https://dl.doubtnut.com/l/_hnqrSCdbd7wB
https://dl.doubtnut.com/l/_JeXT8RJ4t21r

31. Find the equation of the tangents to the
function y=2°+2x+6, which are

perpendicular to the line 14y + = + 4 = 0.

o Watch Video Solution

32. Find the equation of the tangents to the
function y=42°—3z+5 which are

perpendicular to the linexz + 9y 4+ 5 = 0.

o Watch Video Solution



https://dl.doubtnut.com/l/_3o1pj42FiNZ7
https://dl.doubtnut.com/l/_6BTHjrmiFXJQ
https://dl.doubtnut.com/l/_nOPrF8R07T90

33. Find the equation of the tangent line to
the curve y = z? — 2z + 9, which is parallel

totheline2x —y+ 7= 0.

o Watch Video Solution

34. Find the equation of the tangent to the
curve, y = 2 — 3z + 7 which is parallel to

thelinedxz —y+5=0.

o Watch Video Solution



https://dl.doubtnut.com/l/_nOPrF8R07T90
https://dl.doubtnut.com/l/_sO2qBq22y5IT
https://dl.doubtnut.com/l/_GZOazbDDJAy4

35. Find the equation of the tangent to the
curve y = z° — 4z + 11 which is parallel to

thelinede —y+8 =0

o Watch Video Solution

36. Find the intervals in which the following

are strictly increasing and strictly decreasing

f(z) = z° — 32> — 105z + 25

o Watch Video Solution



https://dl.doubtnut.com/l/_GZOazbDDJAy4
https://dl.doubtnut.com/l/_KAF56doEV2n3

37. Find the intervals in which the following

are strictly increasing and strictly decreasing

f(z) = 30 + 242 — 15z + 223

o Watch Video Solution

38. Find the intervals in which the following

are strictly increasing and strictly decreasing

f(z) = 20 — 122 + 92* — 22°

o Watch Video Solution



https://dl.doubtnut.com/l/_dKMjGM3V15wb
https://dl.doubtnut.com/l/_LoAXOJRqCLiG
https://dl.doubtnut.com/l/_gkOfFWsWEDmQ

39. Find the intervals in which the following

are strictly increasing and strictly decreasing

f(z) = 17 — 18z + 12z — 22°

o Watch Video Solution

40. Find the intervals in which the following
are strictly increasing and strictly decreasing

f(z) = 2z° — 92% 4 122 + 30

o Watch Video Solution



https://dl.doubtnut.com/l/_gkOfFWsWEDmQ
https://dl.doubtnut.com/l/_A9hU3i3AeFV9
https://dl.doubtnut.com/l/_3nb5OjUmTDGG

41. A window is in the form of a rectangle
surmounted by a semi-circular opening. The
total perimeter of the window is 10 m. Find the
dimensions of the window to admit maximum

light through the whole opening.

o Watch Video Solution

42. A window is in the form of a rectangle
surmounted by a semi-circular opening. The

total perimeter of the window is 20 m. Find


https://dl.doubtnut.com/l/_3nb5OjUmTDGG
https://dl.doubtnut.com/l/_FqsVrtKZEGQl

the dimensions of the window to admit

maximum light through the whole opening.

° Watch Video Solution

43. Find the slope of the tangent to the curve

y=x"—x°>+1 at the point whose x-

coordinate is 2.

° Watch Video Solution



https://dl.doubtnut.com/l/_FqsVrtKZEGQl
https://dl.doubtnut.com/l/_sm79f9p3Bkf8

44. Using differentials, find the approximate

value of 1/36.5.

o Watch Video Solution

45, Use differentials to approximate

v49.7

o Watch Video Solution



https://dl.doubtnut.com/l/_u16qPeqk5MFV
https://dl.doubtnut.com/l/_GSi89KFEJbzc

46. Using differentials, find the approximate

value of /25.5.

o Watch Video Solution

47. Show that the function f given by,
f(z) = 2® — 32 + 4z, € R is increasing

on R.

o Watch Video Solution



https://dl.doubtnut.com/l/_2Sn7rHOJhXjT
https://dl.doubtnut.com/l/_Tzi5D400S5up

48. Prove that f(x) = logcosx is strictly

s

decreasing on (O, 5) and strictly increasing
(37)

on {57

o Watch Video Solution

49, Find the equation of the normals to the
curve y = & + 2z + 6 which are parallel to

thelinex + 14y +4 =0

o Watch Video Solution



https://dl.doubtnut.com/l/_GqhjBbWU2gWv
https://dl.doubtnut.com/l/_b45TWv3ABWhN
https://dl.doubtnut.com/l/_QyjfjmUzhdA5

50. The length x of a rectangle is decreasing at
the rate of 2 cm. per minute and the width is
increasing at the rate of 3 cm. per minute.
When x =10 cm and y = 6 cm, find the rates of
change of

the perimeter of the rectangle

o Watch Video Solution

51. The length x of a rectangle is decreasing at
the rate of 2 cm. per minute and the width is

increasing at the rate of 3 cm. per minute.


https://dl.doubtnut.com/l/_QyjfjmUzhdA5
https://dl.doubtnut.com/l/_rPgnHFWW2Sic

When x =10 cm and y = 6 cm, find the rates of

change of the area of the rectangle

° Watch Video Solution

52. The length 'x' of a rectangle is decreasing
at the rate of 5 cm per minute and the width
'Y is increasing at the rate of 4 cm per minute,
when x = 8 cm and y = 6 cm, find the rate of

change of the perimeter of the rectangle.

° Watch Video Solution



https://dl.doubtnut.com/l/_rPgnHFWW2Sic
https://dl.doubtnut.com/l/_szwUsk4jEJSr
https://dl.doubtnut.com/l/_3OpRL4HnhrrY

53. The length 'X' of a rectangle is decreasing
at the rate of 5 cm per minute and the width
'Y is increasing at the rate of 4 cm per minute,
when x = 8 cm and y = 6 cm, find the rate of

change of the area of the rectangle.

° Watch Video Solution

54. Find the intervals in which the function
f(z) =64 12z + 32* — 22> is  strictly

increasing and srictly decreasing.

l ° Watch Video Solution


https://dl.doubtnut.com/l/_3OpRL4HnhrrY
https://dl.doubtnut.com/l/_S5TUu7EjbPlD

55. Find the points on the curve y = 23 at
which slope of tangent is equal to x-

coordinate of the point.

° Watch Video Solution

56. Show that the right circular cylinder of
given surface and maximum volume is such
that its height is equal to the diameter of the

base.



https://dl.doubtnut.com/l/_S5TUu7EjbPlD
https://dl.doubtnut.com/l/_v5gVgAyAHLxa
https://dl.doubtnut.com/l/_aaXU7XYBI3US

Watch Video Solution

57. Find the equation of tangent to the curve
y = x> — 2% — 2z at which tangent line is

parallel to liney = 2z — 3.

o Watch Video Solution

58. Find the point on the curve
y = x> — 22> — 2z at which the tangent lines

are parallel to the line y = 2x — 2.

| €8 |


https://dl.doubtnut.com/l/_aaXU7XYBI3US
https://dl.doubtnut.com/l/_39wr6LvmWL2T
https://dl.doubtnut.com/l/_0VeNnIvMKSmq

| ¥ Watch Video Solution J

59. Find the equation of the tangent line to
the curve 2 + 3y = 2 which is parallel to the

liney — 4z 4+ 5 = 0.

o Watch Video Solution

60. Find the point on the curve z? = 4y which

is nearest to the point (-1,2).

° Watch Video Solution



https://dl.doubtnut.com/l/_0VeNnIvMKSmq
https://dl.doubtnut.com/l/_7upDS7YTE1iG
https://dl.doubtnut.com/l/_fWySAjAoZEPg

61. Find the interval in which the function
f(z) = 10 — 6z — 2z* is strictly increasing

and strictly decreasing.

o Watch Video Solution

62. Find a point on the curve y = (z — 2)% at
which the tangent is parallel to the chord

joining the points (2,0) and (4,4)

o Watch Video Solution



https://dl.doubtnut.com/l/_FXdIgwAGbRqS
https://dl.doubtnut.com/l/_C7VtI3Ns6of2
https://dl.doubtnut.com/l/_oF450Z5mRjeb

63. Find points at which the tangent to the
curve y = z° — 3z® — 9z + 7 is parallel to

the x-axis.

o Watch Video Solution

64. Use differentials to find the approximate

values of the following

(82)1/4

o Watch Video Solution



https://dl.doubtnut.com/l/_oF450Z5mRjeb
https://dl.doubtnut.com/l/_UmTasZ6AEhs8
https://dl.doubtnut.com/l/_ke1RsI0Tx0Fe

65. Find the slope of the tangent of the curve
y=1x°—3z+2 at the point whose x-

coordinate is 3.

o Watch Video Solution

66. Evaluate /L dx

r —1

° Watch Video Solution

67.Find two positive numbers whose sum is 16

and whose sum of cubes is minimum.


https://dl.doubtnut.com/l/_ke1RsI0Tx0Fe
https://dl.doubtnut.com/l/_vtuuTQ9Z6nPc
https://dl.doubtnut.com/l/_yHstwVmGoaqW

° Watch Video Solution

68. Find the maximum profit that a company

can make of the profit function is given by

p(z) = 41 — 24z — 182°

° Watch Video Solution

69. Find the equation of normal to the curve,

y = . z° at the point (1,1).

o Watch Video Solution



https://dl.doubtnut.com/l/_yHstwVmGoaqW
https://dl.doubtnut.com/l/_w6sgLfisBbXr
https://dl.doubtnut.com/l/_fS7Cg17NcNol

70. Using differentials, find the approximate

value of 4/49.5.

° Watch Video Solution

71. Find points at which the tangent to the

curve y = z° — 3z? — 9z + 7 is parallel to

the x-axis.

° Watch Video Solution



https://dl.doubtnut.com/l/_fS7Cg17NcNol
https://dl.doubtnut.com/l/_KDeFLFqDlNjB
https://dl.doubtnut.com/l/_qYVyKUawoLzw
https://dl.doubtnut.com/l/_DZPx2lMUJpFv

72. A wire of length 28 m is to be cut into two
pieces, one of the pieces is to be made into a
square and the other into a circle. What
should be the length -of two pieces so that the
combined area of the square and the circle is

minimum ?

o Watch Video Solution

73. A square sheet of tin of size 24 cm is to be
made into a box without top by cutting off

squares from each comer and folding up the


https://dl.doubtnut.com/l/_DZPx2lMUJpFv
https://dl.doubtnut.com/l/_JRpABlf1Wdyh

flaps. What should be the side of the 'square
to be cut off so that the volume of the box is

maximum ?

o Watch Video Solution



https://dl.doubtnut.com/l/_JRpABlf1Wdyh

