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Exampl. _+._. A body has 50 kg mass on the earth. Find its weight (a) on the earth, where
=98 m/s2 ; (b) on the moon, where g = 1.7 m/s? and (c) on the sun, where g = 270 m/s>.

Solution. Given: Mass of body (m) = 50 kg ; Acccleration due to gravity on earth (g,)
= 9.8 m/s*;Acceleration due to gravity on moon (g,)) = 1.7 m/s* and acceleration due to gravity on
sun (g,) =270 m/s’.

(a) Weight of the body on the earth
We know that weight of the body on the earth
F,=mg,=50x9.8=490N Ans.
(b) Weight of the body on the moon
We know that weight of the body on the moon,
Fy=mg, =50x1.7=85N Ans.
(c) Weight of the body on the sun
We also know that weight of the body on the sun,
Fy=mg =50%x270= 13500 N=13.5kN Ans.

Example .1 body of mass 7.5 kg is moving with a velcoity of 1.2 m/s. If a force of ISN
is applied on the body, determine its velocity after 2 s.

Solution. Given: Mass of body = 7.5 kg ; Velocity («) = 1.2 m/s ; Force (F) =15 Nand time
(n=2s.

We know that acceleration of the body

F 15
= —=— =2 2
“=m s m/s

. Velocity of the body after 2 seconds
v=u+ar=12+2x2)=52m/s Ans.
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Solution. Given: Retarding force (F) =50 N : Mass of the body (m) = 20 kg ; Initial velocity

(1) = 15 m/s and final velocity (v) =0 (because it stops)
Let 1 = Time taken by the body to stop.

We know that retardation of the body

a=£=5—0=2.5 m's”
20

m
and final velocity of the body,

O=u+at=15-251¢ ...(Minus sign due to retardation)
15
1=—=06s
25 Ans.
Example A car of mass 2.5 tonnes moves on a level road under the action of 1 kN

propelling force. Find the time taken by the car to increase its velocity from 36 km. p.h. to 54 km.p.h.

Solution. Given : Mass of the car (m) = 2.5 1 ; Propelling force (F) = 1 kN : Initial velocity
() = 36 km.p.h. = 10 m/s and final velocity (v) = 54 km.p.h. = 15 m/s

Let 1 = Time taken by the car to increase its speed.
We know that acceleration of the car,
F |
a=-—=—=04m/s"
m 2.5

and final velocity of the car (v),
I5=u+ar=10+041¢
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Example A body of mass 50 kg is being lifted by a lift in an office. Find the force
exerted by the body on the lift floor; when it is moving with a uniform acceleration of 1.2 m/s.

Solution. Given : Mass of the body (m) = 50 kg and acceleration (a) = 1.2 m/s*
We know that pressure exerted by the body on the floor, when it is being lifted
F=m(g+a)=50(9.8+12)=550N Ans.

Example In a factory, an elevator is required to carry a body of mass 100 kg. What
will be the force exerted by the body on the floor of the lift, when (a) the lift is moving upwards with
retardation of 0.8 m/s? ; (b) moving downwards with a retardation of 0.8 m/s*.

Solution. Given : Mass of the body (m) = 100 kg and acceleration (a) = - 0.8 m/s? (Minus
sign due to retardation)

(a) When the lift is moving upwards
We know that force exerted by the body on the floor of the lift
Fi=m(g+a)=100 (9.8-0.8)=900N Ans.
(b) When the lift is moving downwards
We also know that force exerted by the body on the floor of the lift.
F,=m(g-a)=100(9.8+0.8)=1060N Ans.

Examplt An elevator is required to lift a body of mass 65 kg. Find the acceleration
of the elevator, which could cause a force of 800 N on the floor.

Solution. Given : Mass of the body (m) = 65 kg and Force (R) = 800 N

Let a = Acceleration of the elevator.

We know that the force caused on the floor when the elevator is going up (R),
800=m (g +a)=065(9.8 +a)

or 0= _98-25ms® Ans.

65
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oo Aball of mass 1 kg moving with a velocity of 2 m/s impinges directly on a
il of mass 2 kg ar rest. The first ball, after impinging, comes to rest. Find the velocity of the second
il after the impact and the coefficient of restitution.

Example .

Solution. Given : Mass of first ball (m)) = 1 kg @ Initial velocity of first ball () =2 m/s
lass of second ball (m,) =2 kg : Initial velocity of second ball (u,) = 0 (because it is at rest) and f{inal
Alocity of first ball after impact (v,) = 0 (because, it comes 1o rest)

Aocity of the second ball after impact.

Let ', = Velocity of the sccond ball after impact.

We know from the law of conservation of momentum that
ml"l + m,u, =’"|"| + m,\v,

(Ix2)+2x0)=(1x0)+(2xv,)

2 =2y,
or v, =l m/s Ans.
vefficient of restitution
Let ¢ = Coclhicient of restitution.

We also know from the law of collision of elastic bodies that
(vy=v)=elu; - u,)
(1-0)=¢(2-0)

ar =
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Example .. The masses of nwo balls are in the ratio of 2 : | and their velocities are in
he ratio of 12 2. but in the opposite direction before impact, If the coefficient of restitution be 5/6.
yrove that after the impact, each ball will move back with 5/6th of its original velocity.

Solution. Given : Mass of first ball (m)) =2 M : Mass of second ball (M,) =M ; Initial
velocity of first ball () = U 2 Initial velocity of sccond ball (#,) == 20/ (Minus sign due 1o opposite

5
dircction) and coelficient of restitution (¢) = 8

Let v, = Final velocity of the first ball. and
v, = Final velocity of the second ball.
We know from the law of conservation of momentum that
N7 R NI U T

M x U+ M(-2U)=2Mv + Mr:
or 0=2Mv, + My,
v, == 2v, (1)
We also know from the law of collision of ¢lastic bodies that

SU

2

(v, =v)) =y =u,) =%[U _(_gu)]z i)

Substituting the value of v, from equation (/)

sU 5
[—2\'1-(\'1)]=—-- or vW=—=xU
2 6
Minus sign indicates that the direction of v, is opposite to that of /. Thus the first ball will
5
move back with alh of its original velocity. Ans.
Now substituting the value of v in equation ().

ﬁ
v, =- 2[— '—XU)Z-!- §X 2U
- 6 6

Plus sign indicates that the direction of v, is the same as that of v, or opposite to that of u,.

Thus the second ball will also move back with 3 th of its original velocity. Ans.
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in the same direction with velocities of 4 m/s,
with the ball B, which in turn, impinges with the

Three perfectly elastic bally A, B and C of masses 2 kg, 4 kg and 8 kg move
Im/s and 0.75 w/s respectively. If the ball A impinges
ball C, prove that the balls A and B will be brought

L.uﬂlllple R

1o rest by the impacits.

Mass of ball A (m ) =2 kg .
ball A (1) =4 mv/s 2 Initial velocity ol ba

Solution. Given : CoelTicient of restitution (¢) = I(because the balls are perfectly clastic) &
mass of ball ## (m,) =4 kg : Mass of ball € (m,) = 8 kg : Initial velocity ol
1183 (1) = | m/s and initial velocity of hall € (1) = 0.75 m/s

Final velocity of the first ball after impact

First of all. consider the impact of the first and second ball.
Let ', = Final velocity of the first ball alter impact, and
v, = Final velocity of the second ball after impact.
We know from the law ol conservation of momentum that
mu, + i, = vy +m,v,
CxH+Ex)=2xv +4xv,
v, +4v, =12 or v, +21,=0 i)
We also know from the law of collision of elastic bodics that
(vy=v) =l —u)= I(4-1)=3 (1)
Adding equations (i) and (1),
3v, =9 or v, =3 m/s
Substituting the value of v, in equation (i),
3-v,=3 or =0

Thus the first ball will be brought to rest by the impact of first and second ball. Ans.

Final velocity of the second ball

Now consider the impact of second and third ball. In this case u, = v, = 3 m/s
Let v, = Final velocity of the second ball, after the impact of second
and third ball, and
v, = Final velocity of the third ball after impact.
We know from the law of conservation of momentum that
NI N TN T AU
(4x3)+(8x0.75) =4 xv,+8 %,

dv, +8r;=18 or 2v,+dv =9 1)
We also know from the law of collision of elastic bodies that

(vy=vy)=e iy, —uy)=1(3-075 =225
Multiplying the above equation by 4.
S vy =4, =9 (1)
Subtracting cquation (iv) from (iii),

6v,=0 or v,=0

glcncc the Iscu:n_n}d ball will also be brought 1o rest by the impact of second and third ball. Ans.
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