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Question (1): Define force of gravitation.

Answer: The force of attraction which exists between any two objects in the universe is known as force of
gravitation.

Question (2): State Newton's law of gravitation.

Answer: According to this law, "Every particle in this universe attracts every other particle with a force which
is directly proportional to the product of their masses and inversely proportional to the square of the distance
between them".

Question (3): Why is G called a universal constant?

Answer: G is known as universal constant, because its value remains the same throughout the universe.
Question (4): List out the physical quantities on which the gravitational force between objects depends.
Answer: The gravitational force between two objects depends on

a) the mass and

b) the distance between them

Question (5): What do you mean by a freely falling object?

Answer: An object which moves towards the earth due to force of gravity is described as a freely falling
object.

Question (6): What is acceleration due to gravity?
Answer: The acceleration produced in a body due to force of gravity is known as acceleration due to gravity.

Question (7): Two bodies of mass 10 kg and 12 kg are falling freely. What is the acceleration produced in
the bodies due to force of gravity?

Answer: The acceleration due to gravity produced in both the bodies is the same as it is independent of the
mass of the body.
Acceleration produced in both the bodies 10 kg and 12 kg is 9.8 m/s”.

Question (8): What will happen to the force of gravitation between two objects A and B if the distance
between them is reduced to half?

Answer: Let d be the distance between the two objects A and B of mass m; and m, respectively,

Force between & andB, F = % selils)
The force between A and B when distance between them is reduced to half

_ Gmymg

B
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_ Gmimo x 4
2
_ 4| 8mimg
d2
But we know that [

Fy

Gmym ;

_(—2112_2] = F from equation (1)

Fl =4F

i.e., the force increases.

The force of gravitation between any two objects increases by a factor 4 if the distance between the objects is

reduced to half.

Question (9): What would you observe if there are two massive bodies A and B of equal masses which
experience only force of gravitation?
Answer: The objects A and B would be moving around each other.

Question (10): List out the factors on which the acceleration due to gravity of a planet depends on.
Answer: “Mass of the planet
Radius of the planet

Question (11): Consider two objects A and B of masses m; and m, respectively separated by a distance d. If
the mass of the object A is doubled, then calculate the force of gravitation between them.

; : & Gmym

According toNewton'slaw of gravitation F = +2
Answer: d
The force of attraction between A and B when the mass of A is doubled

3 2m1m2

Fi = ———=

d2

Gmym
F = 2[ 1 2J

d2

F,=2F

The force of gravitation is doubled when the mass of one objects is doubled.

Question (12): State Newton's law of gravitation and using this law, show that if the earth exerts equal force
on the two bodies on its surface, then their masses are equal.
Answer: Newton's law of gravitation states that every particle in this universe attracts every other particle
with a force which is directly proportional to the product of their masses and the inversely proportional to the
square of the distance between them, the direction of the force being along the line joining the masses.
Let A and B be the two objects of mass m, and mg respectively. Then according to Newton's law of
gravitation, the forces exerted by the earth on mass A is given by
Fa = GME# e
RE
Where M. is the mass of the earth, R. is the radius of the earth.
Force exerted by earth on mass B is
Fom o0 (2)

Re
Given Fa = Fp
Equating equation (1) and equation (2)
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GMgmga  GMgmg
RZ  RSE
GMgmga  GMgmg
RZ  RSE
Mg =Mp

i.e., the masses are equal.

Question (13): Derive an expression for acceleration due to gravity.

Answer: Consider an object of mass m lying on or near the surface of the Earth. Let M, be the mass of the
Earth and R be its radius i.e., R is the distance between the object and the centre of the Earth.

According to Newton's law of gravitation, the force of attraction (F) between the Earth and the object is
Fo GMem (1)

m (Object)

A Body of Mass m Lying on the Surface of the Earth
According to Newton's second law of motion this force produces an acceleration (g) in the object.
F=ma(a=g)

F=mg
F
g=— i 2)
m
Substituting the value of F in equation (2) we get,
GMgm
Rgxm
GM
g-—= (3
Re

Equation (3) is the expression for acceleration due to gravity.

Question (14): Show that acceleration due to gravity is independent of the mass of the object.

Answer: Consider an object of mass m lying on or near the surface of the Earth. Let M. be the mass of the
Earth and R. be its radius i.e., R¢ is the distance between the object and the centre of the Earth.

According to Newton's law of gravitation, the force of attraction (F) between the Earth and the object is
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= (1)

J.m(OMed)

A Body of Mass m Lying on the Surface of the Earth

According to Newton's second law of motion this force produces an acceleration (g) in the object.
F=ma(a=g)

F=mg
F
g=— il2)
m
Substituting the value of F in equation (2) we get,
GMam
e
Rexm
GV
g - 2e ‘(3)
Rg

The expression for acceleration due to gravity does not contain the physical quantity - mass of the object.
Hence, we can conclude that the acceleration due to gravity is independent of the mass of the object.
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Question (15): The value of acceleration due to gravity on earth varies from place to place. Justify this
statement.

: : g GMg

The expression for acceleration due to gravity is gg =
R2

Answer: e
That means acceleration due to gravity is inversely proportional to the distance between the centre of the
earth and the object. The radius of the earth decreases as we move from the equator to the poles as the earth
is not a perfect sphere and hence the acceleration due to gravity will also vary.
If the object is at a height above the ground - for example, on top of a mountain, the value of acceleration due
to gravity decreases. Acceleration due to gravity at the centre of the earth is zero. Thus, the above statement
is justified.

Question (16): It is said that acceleration due to gravity on the surface of the earth is same for all objects
irrespective of their mass, but why does a piece of paper take more time to reach the ground than a coin
when dropped simultaneously from the same height?

Answer: The piece of paper takes a longer time to reach the surface of the earth because it has a larger
surface as compared to the coin. Hence, it has to overcome more resistance due to air.

Question (17): Define acceleration due to gravity and list out the equations of motion for a freely falling
object.
Answer: Acceleration due to gravity is the acceleration produced in an object due to force of gravity.
Equation of motion are:

v=u+gt
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1
h=ut+=gte
+2g

v2 -2 = 2gh

Question (18): Suppose the earth began to shrink without any change in its mass, will there be any change in
the value of acceleration due to gravity.

Answer: Yes, the acceleration due to gravity will definitely change because the radius will change and
GMg
Je =
acceleration due to gravity is inversely proportional to the radius of the earth, RE When earth
shrinks its radius decreases thus increasing the value of acceleration due to gravity.

Question (19): Show that universal gravitational constant is nothing but force of gravitation between two unit
masses separated by unit distance.
Answer: The mathematical representation of Newton's law of gravitation is

Gmymo
=7
Given, my =mo = 1Kg
d=1kg
= Gxlx1
12

or F =G .e., gravitational constant is equal to the force of gravitation.

Question (20): A boy drops a stone from a cliff, which reaches the ground in 16 seconds. Calculate the height
of the cliff.

Answer: Initial velocity (u)=0

Time (t)=16s

Acceleration due to gravity g=9.8 m/s’.

To find: Height of the cliff

h="?

We make use of the Il equation of motion

L o
h=ut+ =gt

+2g
=O+-;-x9.8x256

= %x 9.8x256
Height of the cliff = 1254.4 m.
Question (21): A stone when dropped from a bridge takes 40 seconds to hit the surface of water. Calculate,

a) the height of the bridge
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b) the velocity of the stone.

Answer: Initial velocity (u)=0

Time (t)=4s

Acceleration due to gravity (g) = 9.8 m/s?

Height of the bridge h="7?

Using the Il equation of motion, we calculate the height of the bridge

L o
h=ut+ =gt
+29

h = Ox4+—;x9.8x 42

h=O+%><9.8><42

h=49x16

h=784m

To calculate the velocity we use the | equation of motion
v =U+gt

v=0+98x4

Velocity of the stone =39.2 m/s

Question (22): A stone projected vertically upward, takes 5 seconds to reach the highest point. Calculate the
maximum height attained by the stone.

Answer: Time taken (t)=5s

Final velocity (v) =0

(when an object attains the maximum height its final velocity is zero)

Acceleration due to gravity g=-9.8 m/s’ (" the stone is moving against gravity)

First we have to calculate the initial velocity (u) of the stone.

Using | equation of motion, we get

v =U+gt
0=u-9.8x5
O=u-490
u=49m/s

The maximum height is calculated using the Il equation of motion.
1
h=ut+=gt?
5 g
1 2
h= 49><5+§x—9.8x(5)

h = 245 + (-4.9)25
= 245- 1225
=122.5m

Question (23): A stone dropped from the edge of a roof, passes a window 2 metres high in 0.1 seconds. How
far is the roof above the top of the window?
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Answer:
Height of the window (h) = 2m

Acceleration due to gravity g = 9.8 m/s’

Time taken (t) =0.1s

The velocity of the stone when it reaches the top of the window is to be calculated.
Applying the Il equation of motion,

1 .o
h=ut+ =gt
+2g

2=ux0.1+%x9.8x(0.1)2

2=0.1u+ 4.9x0.01
2=0.1u+0.049
0.1u=2-0.049
0.1u=1.951
L1951

0.1
=19.51m/s

Thus, the velocity 19.51 m/s will be the final velocity of the stone when it is covering the distance between
the roof and the window.

Initially the stone is at resti.e., u=0
v =19.51m/s

g=9.8 m/s?

Applying the Il equation of motion we get
v2 -2 = 2gh

(19.51° -0=2x9.8xh

(19.51f° = 19.6h

(19.51)°
19.6
Distance between the roof and the window =19.42 m.

Question (24): A ball thrown vertically upwards rises to a height of 25 m. If the acceleration due to gravity g = -
9.8 m/s’

Calculate

a) the initial velocity of the ball

b) the time taken to attain the maximum height.

Answer: As the ball is moving against gravity, acceleration due to gravity is negative.
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Initial velocity (u)="?
Final velocity is zero whenever the object attains the maximum height

i.,e,v=0
Maximum height (h) =25 m
Time (t) =7

Acceleration due to gravity g = 9.8 m/s’
Using the Ill equation of motion we can calculate the initial velocity of the ball.

v2 —u2 = 2gh

0-u® =2x-9.8x25
-u? = -9.8x50

- u? =-98x5

u® = 98x5

u? = 490

U = ~f490

Initial velocity = 22.14 m/s
To calculate the time taken, we make use of the | equation of motion

v=U+gt
0=2214-9.8xt
9.8t=22.14

22,14 22.14x 100

9.8  9.8x100
2214

~ 980
Time taken to gain maximum height = 2.259 s.

t=

Question (25): A boy on a cliff 49 m high drops a stone. One second later, he throws a second stone after the
first. They both hit the ground at the same time. With what speed did he throw the second stone?

Answer: Case |

For the first stone

Initial velocity (u) =0

Height of cliff (h) =49 m

Acceleration due to gravity (g)= 9.8 m/s’

Time (t) =7
1
h=ut+=gt2
+ 2g
1
49=0+ 2x09.8t>
49=49t
B 90
49 49
2 AT
=3.16s
Case ll

For the second stone

The second was thrown one second later, therefore the time taken by the second stone to travel 49 mis 3.16
-1=2.16s.

Velocity of the second stone (u) =?
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1
h=ut+=gte
+2g

49 = ux2. 16+%x9.8x .16/

49=2.16u+ 4.92.16F
49 =2.16u+22.86
2.16u = 49-22.86

2.16u=26.14
_26.14

- 216
Velocity of the second stone =12.10 m/s
i.e, the second stone is thrown with an initial velocity of 12.10 m/s.

Question (26): How long will a ball dropped from a height of 20 m take to reach the surface of the earth?
Answer: Given (g)=10m/s?
Height = distance (S)=20 m
(g)=10m/s?
Let the time required to reach the surface of the earth be equal to t.
The initial velocity u is zero as the body is dropped from a height of 20 m.
We make use of Il equation of motion
Lo
S=ut+—=gt
5 g
50 Ot %x 10x t2

20= 0+ 5t2

5t2 = 20
52 220 g
5

t=«/Z=2S

Time taken by the ball to reach the ground = 2 s.

Question (27): Give any two difference between mass and weight. Show that the weight of an object of mass
'm' on moon is 1/6 the weight of the object on earth.
Answer:

It is the amount of matter It is the force with which an object is
contained in an object pulled towards the Earth
The mass of a body is constant | Weight varies from place to place as g

throughout the universe varies
Weight of an object of mass m on earth = W, = mg,

Re
M. is the mass of the earth and R. is the radius of the earth.

GM
We = = 2 (1)
R 2
e
Weight of the same object on moon = W, = mgp,

where Gis the gravitational constant.
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But g = %
R
Where M, is the mass on the moon Ry, is the radius of the moon.
Wo = me‘f’z']m (2)
m

Divide equation (1) by equation (2)

_mGM, R

- R2  mGM,

We
Wiy
We MeR "
Wi Resz
2
We _[Me )(Rm o (3)
W A\Mm ARe

But we know that

Substituting the values of I\T_B and Rm. i equation

m e
We get,
2

We _ 100{1]
Wi, 4
W, 100
W1
We _25

m 4
We _ 6,25 or W, =6W.,
WITI
W =1W

m 6 2

Question (28): What is the force exerted by the earth on a freely falling object of 10 kg? What is the reaction
force exerted by the object on the earth? Does this reaction force produce an acceleration in earth? If so
calculate the acceleration.

Answer: Given massof the earth = 6 x 10%% kg

Force exerted by the earth on the object = mg (according to Newton's Il law of motion)
Mass of the object = 10 kg
g=9.8 m/s>
F=mg
F=10x9.8
F=98N
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According to Newton's lll law of motion the object will also exert an equal force on the earth but in opposite
direction
.. Force exerted by the object on the earth =98 N
The reaction force produces acceleration on earth.
F = Ma Where M is the mass of the earth

a= - (massofearth kg)

M 6x 1024
a=16.33x 10 m/s’

-24 2
Acceleration produced inearth a=16.33 x 10  m/s

Question (29): List out the equation of motion for a body moving against gravity.
Answer: The equation of motion are:

v =u-gt
L o
h=ut-=gt
29
v —u2 = -2gh

Question (30): Two spheres of masses 10 kg and 20 kg are 0.3 m apart. Calculate the force attraction between
them.

According to Newtor's law of gravitation F = _Gm12m2
Answer: d
m; = 10 kg
mj; = 20 kg
d=0.3m

Gravitational constant G=6.6734x 10711 N m2/k92
_6.6734x10711x10x20 6.6734x2x107°

F
(0.3 0.09
_ 6.6734x2x 1072 x 100 _ 6.6734x2x 1077
0.09x 100 9
= _ 13.3468x 1077

9
Force of attraction = 1.4829 x 107 N

Question (31): A spaceship is 10" Km from a certain star. The force of attraction between the spaceship and

star is 50 N. Calculate the distance between them, if the force between them is increased to 5x 107 N.
Answer: Let mass of the star and the spaceship be M and m respectively.

Case |

Distance between the star and space ship =10™ Km

Force of attraction between the star and spaceship =50 N

According toNewtons law of gravitation F = _Gm12m2
d
Bi. GM m2
[102)
50 - GMm

fporef
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50 SMm S

1024
Case ll
Let d be the distance between the spaceship and the star when the force is increased to 5 x 107 N.
= GMm

d2

7 GMm
ox 10 = d_2 el

Dividing equation (1) by equation (2)
50 _GMm_ d?
5x107  102% GMm

5 d?

5x108  10°%%

1o~5=i
1024

d? = 10%°*x107°
d2 = 1018

d=10% km
. The distance between the space ship and the star is 10° km.

Question (32): Hydrogen atom consists of an electron of mass 9 x 10" kg and a proton of mass 1.9 x 10"’ kg
separated by an average distance of 6x10™'m. What is the gravitational force between them?

Answer: Massofelectron Mg = 9x 10731 kg

Mass of proton My =1.9x 107%7 kg

Distance between the electronandproton d=6x 10" 11kg

G=6.6734x 107 N 2/ kP
v w5 GMgMy
Force of gravitation =

_ 6.6734x 1071 v ox 103 v 1.9x 10727

l6x10711F

_ 6.6734x9x1.9x 1071l v 103 s 10797
36x 10722

_ 6.6734x9x1.9x 10789 x 1022
36
_6.6734x1.9x107%

4
Force of gravity between a proton and electron in a hydrogen atom

=3.16 x 10* N.
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Question (33): A man has a mass of 70 kg on earth.

a) What is his weight?

b) Calculate his mass and weight on the moon.

Answer: Mass of man on earth =70 kg

a) Weight of man on earth W, = mge

Acceleration due to gravity (g.)= 9.8 m/s’

W.=70x9.8

=686 N

b) Mass of the man on moon = 70 kg (because mass remains constant throughout the universe)

Weight of the man onmoon Wy, = Mg,

&
9m = gge

g B8
LU

Wm=70xéx98

=?x98

6
686

6
=114.33 N

Question (34): What is the gain in speed of a freely falling object? List out the equations of motion for an
object moving against gravity.

Answer: The gain in speed per second for a freely falling object is 9.8 m/s

The equations of motion are

V=U-gt
L 42
h=ut- =gt
29
we -2 = —2gh

Where, v - final velocity

u - initial velocity

h - height from the ground

(a = -g as the object is moving against gravity)

Question (35): If the distance between two bodies m; and m,is doubled then by what factor should the mass
of one of the bodies be altered so that the gravitational force between them remains the same.

Answer: The gravitational force between the bodies of masses m; and m, is given by the

equation

A S
d2
The gravitational force F! between m;and m, when the distance is doubled is given by the equation
g1 o B2
(2d)®
plo BN ey
4d2

Given F =F'. Since F = F! the product of the masses changes. Let this be represented by (mimo)*.
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Then equation (2) becomes
Fl o G(mima)*
442
ButF=F'
Gmyms _ G(mymg)!
d? 4d?
1
4(mimz) = (mimsz)?
i.e., mass of one of the bodies should be increased by a factor of 4 or mass of both the bodies should be
doubled.

Question (36): A rock is dropped from the top of a building of 70 m height.
a) How long does it take to reach the ground?

b) What is the speed of the rock as it strikes the ground?

Answer: Height of the building (h) =70 m

Initial velocity (u) =0

Acceleration due to gravity (ge) = 9.8 m/s’

Applying Il equation of motion

1
h=ut+=gt2
+2g

70= Oxt+—21-x9.8xt2

70= 04+ 4.9t2
4.9t =70
2 _ 70 700 _100
49 49 7
t*=14.28
t=3.78s
Applying the | equation of motion
v = u + gt we can calculate the initial velocity
v=9.8x3.78
v=237.044
Velocity of the rock = 37.044 m/s.

Question (37): A bullet fired upwards reaches a height of 5000 m.
a) What was its initial speed?
b) How long will it take to reach the height of 2500 m?
Answer: Maximum height attained (h) = 5000 m
Acceleration due to gravity (g) = -9.8 m/s?
{~ the bullet is moving against gravity)
Final velocity (v) =0
a) Applying lll equation of motion we can calculate the initial speed
v2 -2 = 2gh

0-u2 = -2x9.8x5000

-u?=-2x9.8x 5000
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u®=2x98 x 500

u® =98 x 1000
u? = 98000

u = /98000

u=313.05m/s
b) We calculate the time taken by using the | equation of motion
v=LU-gt
0=313.05-9.8t
9.8t =313.05
b o 313.05
9.8
Time taken by the bullet to attain maximum height =31.94 s

Question (38): What is the mass of a person whose weight on the surface of the earth is 775 N? Given (ge) =
10 m/s>.

Answer: Weight of the person on earth=775N

We = mge

775 = mgg

775=mx10

m= 272 77,5 kg
10

Mass of person = 77.5 kg.
Question (39): If you weigh 60 kg.wt on earth, how far must you go from the centre of the earth so that you

weigh 30 kg.wt? Given radius of the earth=6400 km.
Answer: Weight on earth (W,) = 60 kg.wt

=60x9.8N
Weight on space (Wspace) = 30 kg.wt
=30x9.8N
GM GM
We = 28 and Wspace = r 28
e

Where d is the distance from the earth to that point in space.
G and M. are constants.

1
Wao o
e Rez
1
Wspace“d_g (2)
Dividing equation (1) by equation (2), we get
1
We _RE
Wspace i
d2
W _grpz 3
Wspace

Givem R, = 6400 km, W, = 60 x 9.8 N, Wpace =30x 9.8 N
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Substituting these values in equation (3)
60x39.8 d2

30x9.8 (6400)2
60 ¢

(6400)?

d? = 2x [6400)°
d? = 2x [6400)°
d = 42 x [6400)

d = 42 x 6400
d=1.414x 6400
d = 9049.6 km

You must be at a distance of 9049.6 km from the centre of the earth.

Question (40): Planet X has a mass thrice that of the earth and radius four times that of the earth. Calculate
a) the weight of 80 kg mass on that planet
b) the weight of the same object on moon

Wx=mGMx (1)

Answer: I:{><2
Where W, is the weight of the object of mass m on planet X.
G is the gravitational constant, M, and R, are the mass and radius of the planet X respectively.
Weight of the same object on earth is given by the relation
W o mGMg (2)

RE
M. and R, is the mass and radius of the earth respectively
Dividing equation (1) by equation (2)

We R,2 mGmg
Wy _ MXR92

W 2

We R, Mg

W _ &(Bzf

We Mg \Ry 53
Given M, =3 M,

My _3

Me

R, = 4Ry

Re _ 1

R, 4

Substuting the value of [%‘—] and [2—9] in eq(3)

e X
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W 4
WY B, A
W 16
3
W, = EXWB
=img
16 0
-3 x80x9.8
16
=3x5x9.8
-15x9.8

Weight of the object on the planet X =147 N
Weight of the object on earth W, = mg,
=80x9.8

=8x98

=784 N

Question (41): A stone thrown vertically upward rises to a height of 30 m on the surface of the moon.
Calculate

a) The initial velocity of the stone

b) The time taken to gain the maximum height.Given gn = 1.63 m/s’.

Answer: Maximum height (h)=30m

Initial velocity (v) = 0 (at the maximum height, the velocity is Zero)

Acceleration due to gravity g, = -1.63 m/s’

Using the Il equation of motion, we can calculate the initial velocity

2= u? i =2gh

0-u2 =-2x1.63x30
-8 =-2x16.3x3

-u® =-2x489

u® =97.8

u =-97.8

Initial velocity = 9.89 m/s
(t)=?

Applyingv=u - gt

0i='9.89=1:63x1t
9.89-1.63t =0

1.63t=9.89
._9:89

163
Time taken to gain maximum height = 6.067 s
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Question (42): Give any three difference between mass and weight.

I e ]

It is the amount of matter It is the force with which an object is
contained in an object pulled towards the Earth

The mass of a body is constant Weight varies from place to place as g

throughout the universe varies

Mass can never be equal to zero  Weight can be equal to zero
Mass is a scalar quantity Weight is a vector quantity
SI unit of mass is kg SI unit of weight is newton

Answer:

Question (43): Calculate the acceleration due to gravity on the surface of the planet X if its mass and radius
are half that of the earth.
Answer: The acceleration due to gravity on earth is given by the equation

GMg
Where M. is the mass of the earth and R, is the radius of the earth.
Let Ry and M, be the radius and mass of the planet X respectively.

GM,
gX - R§
Given M, = Me and Ry = Re
=B 2
e
(=) GMex4 4GM,
Iy = - =
(R_;)z 2xRZ  2RZ
2GM
gX = 2 g "'(2)
Re

Divide equation (1) by equation (2)

ge GM, 2RZ

- 2 x

Ox R§ 2GMy

9¢ 1

Jx 2

Oy = 29e (Butgg = 9.8m/82)
gy =2x9.8

gy = 19.6m /s
The acceleration due to gravity on the surface of the planet X is 19.6 m/s’.

Question (44): Calculate the gravitational acceleration produced in a spaceship which is at a distance equal to
twice the radius of the earth.
Answer: The acceleration due to gravity on earth is given by

_ GMg )

ge 2 R2
The acceleration due to gravity at a distance twice the radius of the earth is given by

e
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1 GM92 (2)
(2Rg)
1_ GMg
4RZ

Divide equation (1) by equation (2)
e _ GMg ¥ 4R§

; RZ GMg
Je_4 (butgg = 9.8m /s%)
g
28 4
9
g1=%§=245m/¥

The gravitational acceleration produced in the spaceship is 2.45 m/s’.

Question (45): Establish a relation between g and G where the symbols have their usual meaning.
Answer: Consider an object of mass m lying on or near the surface of the Earth. Let M, be the mass of the
Earth and R, be its radius i.e., R is the distance between the object and the centre of the Earth.
According to Newton's law of gravitation, the force of attraction (F) between the Earth and the object is
GMam

sl )

F:
R

m (Object)

A Body of Mass m Lying on the Surface of the Earth
According to Newton's second law of motion this force produces an acceleration (g) in the object.

F=ma(a=g)

F=mg
F
= — sl
- (2)
Substituting the value of F in equation (2) we get,
GMam
9= D —
Rexm
GMe
g- (3)
R2

Question (46): Give any three differences between Acceleration due to Gravity (g) and Gravitational Constant
(G).
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Acceleration due to Gravity Gravitational Constant
It is the acceleration produced in a | It is defined as the force of attraction
body due to force of gravity between two unit masses separated
by unit distance.
The value of ‘g’ varies from place to  'G’ is a universal constant i.e., its
place value remains the same throughout
the universe,

It is a vector quantity It is a scalar quantity
Answer:

Showthat g, = 2 de where the symbols have their usual meaning.
Question (47): 6

Answer: The expression for acceleration due to gravity is
GM
Fnes
R
where G is the universal gravitation constant, M is the celestial body which produces acceleration in a body
and R is the radius of the celestial body.
The equation for g shows that the value of acceleration due to gravity depends on the mass and radius of the
celestial body and hence will be different for different celestial bodies.
Let us now derive a relation between the acceleration due to gravity on moon (g.,) and acceleration due to

gravity on Earth (g.).

GMg
Je = —3 L
Re
Where M. and R are the mass and radius of the Earth respectively.
GM
gm = 2m (2)
m

Where M, and R, are the mass and radius of the moon respectively.
Divide equation (1) by equation (2)
2
Je _ GMg y Rm

9m Rg GM,

2
de [Me )[Rm
9m _[Mm][Re] 33

We know that mass of the Earth is 100 times that of the moon and its radius is four times that of the moon.
i.e.,

M. =100 M,

Me

— | =100
[Mm]
Re =4 R
ol

Re/ 4

- Me R .
Substituting the values of | —= |and | —= | in equation (3), we get
M Re
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2
3 100{1]
9m 4
Se 00 B0 s (6.25is rounded off to 6)
9m 16 4
e . B orgr=
am 9Im 6Qe

Which means that acceleration due to gravity on moon is 1/6" that on the Earth.

Question (48): What is the mass of an object whose weight is 49 N?

Answer: " =g
W=49 N
g=9.8m/s’
W 49 490
M= S ~g8 98~ 2X9
Mass = 5 kg

Question (49): What is the acceleration produced in a 10 kg and a 1 kg object when they are made to fall
freely? Justify your answer.

Answer: The acceleration produced in both the bodies will be 9.8 m/s°. This is because both the objects are
acted upon by the forces of gravity and force of gravity acting on the 10 kg and 1 kg objects is the same.
Acceleration due to gravity is independent of the mass of the object.

Question (50): A stone dropped from a building, takes 10 seconds to reach the ground. Calculate the velocity
of the stone.

Answer: The initial velocity of the stone (u) =0
Time taken (t) =10 s

Acceleration produced in the stone (g) = 9.8 m/s’.
v="

We make use of the first equation of motion

v =0U+gt

v=0+9.8x10

v=98m/s

Velocity of the stone =98 m/s.

Question (51): At which place on the surface of the earth does an object experience the maximum
acceleration due to gravity and why?

Answer: The object experiences the maximum acceleration due to gravity at the poles because the radius is
minimum at the poles and we know that acceleration due to gravity is inversely proportional to the square of
the radius.

Question (52): Define Pressure. Give the S.I. unit of pressure.
Answer: The force acting per unit area of the surface is known as friction. The S.I. unit of pressure is N m™.

Question (53): State Archimedes Principle.
Answer: According to Archimedes Principle, when a body is partially or wholly immersed in a fluid, it
experiences an upthrust or buoyant force equal to the weight of the liquid displaced.

Question (54): List out the factors affecting buoyant force.
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Answer: The buoyant force experienced by a body submerged in a liquid depends on the volume of the

submerged body and the density of the liquid.

Question (55): Explain the meaning of the term buoyancy.
Answer: The tendency of a liquid to exert an upward force on an object placed in it there by making it float or
rise is called buoyancy.

Question (56): Define density and state its Sl unit.
Answer: The density of a substance is defined as the mass of the substance per unit volume. Sl unit density is
kg/m’.

Question (57): Define the term relative density. What do you mean by the statement relative density of gold is
19.3?

Answer: The relative density of a substance is the ratio of the density of the substance to the density of water
at 4°C.

The statement relative density of gold is 19.3 means that gold is 19.3 times denser than an equal volume of
water.

Question (58): Why does a mug full of water weigh less inside water?
Answer: The buoyant force exerted by the water is responsible for the apparent loss of weight.
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