
PHYSICS

BOOKS - GR BATHLA & SONS PHYSICS

(HINGLISH)

BASIC MATHEMATICS

Solved Problems

1. Differentiate the following functions with

respect to x : 

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


(i)  (ii)  (iii) 

Watch Video Solution

x3 + 2x2 + 1  e ( 3x+ 2 )   cos2 x

2. A particle moves so that its position vector

varies with time as

. If  gives

instantaneous velocity. Find the initial velocity

of particle.

Watch Video Solution

→
r = A cos ωtî + A sinωtĵ

d
→
r

dt

https://dl.doubtnut.com/l/_heGWEUDDQVLL
https://dl.doubtnut.com/l/_9m7v3oANcJ31


3. If  , then find .

Watch Video Solution

x = at3, y = bt2 dy

dx

4. The volume of sphere is given by

 where R is the radius of sphere.

Find the rate of change of volume with respect

to R.

Watch Video Solution

V = πR34

3

https://dl.doubtnut.com/l/_ssBBkXZNApS5
https://dl.doubtnut.com/l/_RS1Rhk6Ksa3w


5. The angular displacement of particle (in

radian) is given by . Calculate

angular velocity at t=2 second.

Watch Video Solution

θ = t2 + t

6. The height reached in time t by a particle

thrown upward with a speed u is given by 

 


where g is acceleration due to gravity. Find the

time taken in reaching the maximum height.

h = ut − gt21

2

https://dl.doubtnut.com/l/_pbp45QIB0AgM
https://dl.doubtnut.com/l/_vzs30rbaCIOm


Watch Video Solution

7. A mass M is split into two parts m and (M-m)

which are then separated by certain distance.

Find ratio (m/M) to maximise the gravitational

force  between the parts. 


Here G = gravitational constant and r is the

distance between m and (M-m).

Watch Video Solution

F =
Gm(M − m)

r2

https://dl.doubtnut.com/l/_vzs30rbaCIOm
https://dl.doubtnut.com/l/_BNI5CfyYCsxD


8. Find the maximum or minimum values of

the function. 

Watch Video Solution

y = 9 − (x − 3)2

9. Integrate the following w.r.t.x : 

(a)  (b)  

(c) 

Watch Video Solution

x3 + 2x + 1   
1

2x + 3

cos2 x

https://dl.doubtnut.com/l/_LQhWXDaNo6Hj
https://dl.doubtnut.com/l/_G0dIPDcKfIR9
https://dl.doubtnut.com/l/_bZvxJullYJXX


10. Evaluate 

Watch Video Solution

∫
R

∞

dx
GMm

x2

11. A force F=(a+bx) acts on a particle in x

direction where a and b are constants . Find

the work done by this force during

displacement from  to  .

Watch Video Solution

x1 x2

https://dl.doubtnut.com/l/_bZvxJullYJXX
https://dl.doubtnut.com/l/_01vL01jS01ZQ


12. A rod of length L is placed along the x-axis

between x=0 and x=L. The linear mass density

is  such that . Find the mass of

the rod.

Watch Video Solution

λ λ = a + bx

13. Using the method of integration show that

area of circle is  .

Watch Video Solution

πR2

https://dl.doubtnut.com/l/_rjkxq3k0YgM6
https://dl.doubtnut.com/l/_gWUvOlgMF8hl
https://dl.doubtnut.com/l/_0L0Ez0MQaj0K


14. Find value of  using binomial

approx.

Watch Video Solution

(104)1 / 2

15. The value of acceleration due to gravity 

at height  above the surface of earth is given

by 

. If , then prove that

.

Watch Video Solution

(g)

h

g ′ =
gR2

(R + h)
2

h < < R

g ′ = g(1 − )
2h

R

https://dl.doubtnut.com/l/_0L0Ez0MQaj0K
https://dl.doubtnut.com/l/_vDCLFwU5056w


16. Solve 

Watch Video Solution

x2 + x − 2 = 0

17. Find the sum of 

Watch Video Solution

h + 2e2h + 2e4h + 2e6h + .... .

18. Find the sum of the series

 to 40 terms.1 + 4 + 7 + 10 + .......

https://dl.doubtnut.com/l/_vDCLFwU5056w
https://dl.doubtnut.com/l/_aYgKemLMZx8P
https://dl.doubtnut.com/l/_biVw39xmduh0
https://dl.doubtnut.com/l/_CCjR6PYWIX4S


Watch Video Solution

19. (a) Draw the graph for line y=3x. 

(b) y=-x 

(c) y=2x +4 

(d) y=-x+2 

(e) y=2x-4

Watch Video Solution

https://dl.doubtnut.com/l/_CCjR6PYWIX4S
https://dl.doubtnut.com/l/_oaV6RC399AuQ


20. Draw the circle which touches x-axis and its

centre is  .

Watch Video Solution

(α, β)

21. Draw the circle . When circle touches both

axes. Take  as centre.

Watch Video Solution

(α, α)

https://dl.doubtnut.com/l/_RLX49rOBvs16
https://dl.doubtnut.com/l/_6yTVUHCgpDTl


Problems For Practice

22. (a) Find the value of followings : 

(i)  , (ii)  , (iii) , (iv) 

 . 


(b) If . Find the value of  and 

 . 


(c) Find the value of  .

Watch Video Solution

sin 150∘ cos 135∘ cos( − 30∘ )

tan 225∘

cos θ =
4

5
sin θ

tan θ

sin− 1(1)

https://dl.doubtnut.com/l/_W3rKg447Rszd


1. Given,  , evaluate .

Watch Video Solution

y = (ax + b)2 dy

dx

2. Given,  . Then find  .

Watch Video Solution

y = sin 2x
dy

dx

3. Given , y=ln(ax+b), then find 

Watch Video Solution

dy

dx

https://dl.doubtnut.com/l/_tUFyhGmrFawC
https://dl.doubtnut.com/l/_4OkJ29nX6gFf
https://dl.doubtnut.com/l/_kiAhhTbV2vDG


4. . Find  and 

.

Watch Video Solution

y = x3 − 4x2 + 5 ,
dy

dx

d2y

dx
2

d3y

dx
3

5. Find value of .

Watch Video Solution

∫(ax + b)
3 / 2

dx

6. Find value of  .

Watch Video Solution

∫
dx

(ax + b)

https://dl.doubtnut.com/l/_drmLihKoWqi0
https://dl.doubtnut.com/l/_XOowxzYuIyHG
https://dl.doubtnut.com/l/_sovzfxskUOHr


7. Find value of .

Watch Video Solution

∫sin 2xdx

8. Given , , find the value of  at

any time t in terms of constant , L and R. At

t=0 ,  .

View Text Solution

ε − L = iR
di

dt
i

ε

i = 0

https://dl.doubtnut.com/l/_sovzfxskUOHr
https://dl.doubtnut.com/l/_itOnS3M9l14g
https://dl.doubtnut.com/l/_5YeLnh4AK722


9. Plot the line .

Watch Video Solution

−3x − 5y = 15

10. A particle starts with some initial velocity

with an acceleration along the direction of

motion. Draw a graph depicting the variation

of velocity (v) along y-axis with the variation of

displacement(s) along x-axis.

Watch Video Solution

https://dl.doubtnut.com/l/_oGTbKJTxpZGH
https://dl.doubtnut.com/l/_2WS0L4UNdf39
https://dl.doubtnut.com/l/_n6eQloTbUHK6


11. Plot a graph for the equation 

, where a and b are positive constants.

Watch Video Solution

y = ax − bx2

12. If a particle starts moving along x-axis from

origin with initial velocity u=2m/s and

acceleration  the relation between

displacement and time is given as

. Draw the displacement time

graph for .

Watch Video Solution

4m/s2

x = 2t + 2t2

t >–––– 0

https://dl.doubtnut.com/l/_n6eQloTbUHK6
https://dl.doubtnut.com/l/_WdNE9UwDDZsX


13. A particle starts with uniform acceleration.

Draw a graph taking the displacement(s) of

the particle along y-axis and time(t) along x-

axis. What is the curve known as?

Watch Video Solution

14. If , then find .

Watch Video Solution

y = [ ]
x2 + 1

x + 1

dy

dx

https://dl.doubtnut.com/l/_WdNE9UwDDZsX
https://dl.doubtnut.com/l/_wHgoaAxisj9p
https://dl.doubtnut.com/l/_frg4EilFttn6
https://dl.doubtnut.com/l/_17nHlUaAA56O


15. If , then find .

Watch Video Solution

y =
sinx

x + cos x

dy

dx

16. If , then find .

Watch Video Solution

y = cos2 x
dy

dx

17. If , then find  .

Watch Video Solution

y = cos x2
dy

dx

https://dl.doubtnut.com/l/_17nHlUaAA56O
https://dl.doubtnut.com/l/_dyFrNQeDEYfP
https://dl.doubtnut.com/l/_xr6DL99zrtb9


18. If , , then find .

Watch Video Solution

x = at4 y = bt3 dy

dx

19. The velocity v of a particle is given by the

equation , where v is in , t

is the instant of time in seconds while 6 and 6

are suitable dimensional constants. At what

values of t will the velocity be maximum and

minimum ? Determine these maximum and

minimum values of the velocity.

v = 6t2 − 6t3 ms− 1

https://dl.doubtnut.com/l/_GOlhAhz8rDHL
https://dl.doubtnut.com/l/_hYIBbD9sZZ6c


Watch Video Solution

20. Evaluate 

Watch Video Solution

∫√1 + y2.2ydy

21. Evaluate : 

Watch Video Solution

∫
2xdx

(x2 + 1)3 / 2

https://dl.doubtnut.com/l/_hYIBbD9sZZ6c
https://dl.doubtnut.com/l/_sc72Xg8DZDjj
https://dl.doubtnut.com/l/_mXL4FCqtHpId


22. How rapidly will the fluid level inside a

vertical cylindrical tank drop if we pump the

fluid out at the rate of 3000 L/min ? Take area

of base of cylinder=A. 

Watch Video Solution

23. A hot air balloon rising straight up from a

level field is tracked by a range finder 500 ft

from the lift-off point. At the moment the

https://dl.doubtnut.com/l/_7QAhC3BCOwHm
https://dl.doubtnut.com/l/_a9iQUvye0oPe


range finder's elevation angle is . The angle

is increasing at the rate of  rad/min. How

fast is the balloon rising at the moment ? 

Watch Video Solution

π

4

0.14

24. A police cruiser, approaching a right-angled

intersection from the north, is chasing a

speeding car that has turned the corner and is

now moving straight cast. When the cruiser is

 mile north of the intersection and the car0.6

https://dl.doubtnut.com/l/_a9iQUvye0oPe
https://dl.doubtnut.com/l/_urOEGnFmbNzp


is  mile to the east, the police determine

with radar that the distance between them

and the car is increasing at 20 mph. If the

cruiser is moving at 60 mph at the instant of

measurement, what is the speed of the car ? 

Watch Video Solution

0.8

25. Water runs into a conical tank at the rate

of . The tank stands point down and

has a height of 10 ft and a base radius of 5 ft.

9ft3 /min

https://dl.doubtnut.com/l/_urOEGnFmbNzp
https://dl.doubtnut.com/l/_mELDRrSLWSha


How fast is the water level rising when the

water is 6 ft deep ? 

Watch Video Solution

26. Heating a plate. When a circular plate of

metal is heated in an oven, its radius increases

at the rate of . At what rate is the

plate's area increasing when the radius is 50

cm ?

Watch Video Solution

0.01cm/min

https://dl.doubtnut.com/l/_mELDRrSLWSha
https://dl.doubtnut.com/l/_ngnqvSFRJzTg


27. Changing dimensions in a rectangular box.

Suppose that the edge lengths x, y and z of a

closed rectangular box are changing at the

following rates : 

, 

Find the rates at which the box's (a) volume,

(b) surface area and (c) diagonal length

 are changing at the

instant when x=4, y=3 and z=2 .

Watch Video Solution

= 1m/sec, = − 2m/sec, = 1/sec
dx

dt

dy

dt

dy

dt

s = √x2 + y2 + z2

https://dl.doubtnut.com/l/_ngnqvSFRJzTg
https://dl.doubtnut.com/l/_v1XVz9FPdumC


28. A 13 ft leader is leaning against a house

when its base starts to slide away. When the

base is 12 ft from the house, then base is

moving at the rate of 5 ft/sec. 

(a) How fast is the top of the ladder sliding

down the wall then? 

(b) At what rate is the area of the triangle

formed by the ladder, wall and ground

changing then ? 

(c) At what rate is the angle  between theθ

https://dl.doubtnut.com/l/_v1XVz9FPdumC
https://dl.doubtnut.com/l/_rL865g9vMbg6


ladder and the ground changing then ? 

Watch Video Solution

29. Flying a kite . A girl flies a kite at a height of

3000 ft, the wind carrying the kite horizontally

away from her at a rate of 25 ft/sec. How fast

must she let out the string when the kite is

500 ft away from her ?

Watch Video Solution

https://dl.doubtnut.com/l/_rL865g9vMbg6
https://dl.doubtnut.com/l/_0fP9hXSXnxmi
https://dl.doubtnut.com/l/_Cytl8pEq5GEM


30. A growing sand pile . Sand falls from a

conveyor belt at the rate of  on to

the top of a conical pile. The height of the pile

is always three-eights of the base diameter.

How fast are the (a) height and (b) radius

changing when the pile is 4 m high ? Answer

in cm/min.

Watch Video Solution

10m3 /min

31. A growing raindrop. Suppose that a drop of

mist is a perfect sphere and that, through

https://dl.doubtnut.com/l/_Cytl8pEq5GEM
https://dl.doubtnut.com/l/_OLYoFz33ABvm


condensation, the drop picks up moisture at a

rate proportional to its surface area. Show

that under these circumstances the drop's

radius increases at a constant rate.

Watch Video Solution

32. A balloon and a bicycle. A balloon is rising

vertically above a level, straight road at a

constant rate of 1 ft/sec. Just when the balloon

is 65 ft above the ground , a bicycle moving at

a constant rate of 17 ft/sec passes under it .

https://dl.doubtnut.com/l/_OLYoFz33ABvm
https://dl.doubtnut.com/l/_rF0LI04zX5q8


How fast is the distance between the bicycle

and balloon increasing 3 sec later ? 

Watch Video Solution

33. If two resistors of  and  ohms are

connected in parallel in an electric circuit to

make an R ohm resistor, the value of R can be

found from the equation, 

 

If  is decreasing at the rate of 1 ohm/sec

R1 R2

= +
1

R

1

R1

1

R2

R1

https://dl.doubtnut.com/l/_rF0LI04zX5q8
https://dl.doubtnut.com/l/_DKJF3L6wlepR


and  i increasing at the rate of 0.5 ohm/sec,

at what rate is R changing when  ohm

and  ohm ? 


Watch Video Solution

R2

R1 = 75

R2 = 50

34. Suppose that at time  the position

of a particle moving on the x-axis is

. 


(a) When is the particle at rest ? 

(b) During what time interval does the particle

t >–––– 0

x = (t − 1)(t − 4)4
m

https://dl.doubtnut.com/l/_DKJF3L6wlepR
https://dl.doubtnut.com/l/_O3t2CEvNgsv2


move to the left ? 

(c) Find maximum velocity of particle while

moving to the left.

Watch Video Solution

35. A draining conical reservoir. Water is

flowing at the rate of  from a

shallow concrete conical reservoir (vertex

down) of base radius 45 m and height 6 m. 

(a) How fast is the water level falling when the

water is 5 m deep. 

50m3 /min

https://dl.doubtnut.com/l/_O3t2CEvNgsv2
https://dl.doubtnut.com/l/_uKT2V824FXxI


(b) How fast is the radius of the water's surfce

changing then ? Answer in cm/min.

View Text Solution

https://dl.doubtnut.com/l/_uKT2V824FXxI

