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(ii)

(iii)

constant velocity = no net force.

X
The weight of £he raindrop, pointing downwards is
palanced by the air resistance(drag force)z pointing
upwards. (Should mention either direction.)

When a ping pong ball collides with the wall, the
velocity/direction of the ball changes. -

A net force must have been present while during
collision, whose direction is

perpendicular/normal to and away from the wall. Ay

The cause of the net force is due to the reaction
on the ball by the wall (or due to deformation of

the ball during collision).

The satellite remains above the same point on the
earth, so it must be moving in a circular orbit.
Tts velocity/direction is therefore changing and
it is accelerating towards the earth so a net force
is present.

The origin of the net force is the gravitational
attraction between the satellite and the earth, .
which directs towards the centre of the earth.
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0] 2nd Law - The rat auge of womenturn of a body }
. is proportional . .
10 the2esultant foca acting on the body and this occurs }
in the dicection of this force: }
() < 3rd Law - If 2 body A exerts a force on a body.B, }
then body B execls an egal but goposite force on body A.)
- A B

Before collision m,, v, and m,, u, }

After collision  my, v, and my, v, .
If lime of impact is ¢ and u, > u, | . = T
Body A -will exert a force F on tody B for a time t and by N=wl‘ern't‘} X

3rd Law body B will exert a forcs #F on body A (opposite direction). s =

By Newton's 2nd Law, force = rate of change of momentum (constant }
of proportionslity = 1)

T
Since forces on bodics are equal and oppos

50 Mt ithits = 1Y, b gy,
and linese momentum is conserved:

Hence F w D00~ MY ..[u

"No -K.E. may not bo conserved ¥
since some enorgy may be converted Y

el na Tiout e stimd.).
Totnl encrgy s, however, conserved.}
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(111)

The rate of change of momentum produced in a bady
is proportional to the resultant force acting on it
and occurs in the direction of the force.

The body will move with an acceleratfon (L in the
direction of the resultant force F and @ = F/m,
vhere m is the body mass.

- The mass m of a body is constant and 1s a measure

of {ts inertia to any enforced change of state,
either stationary or moving. For a force [ the
body experiences an acceleratfon o (mass) .

The weight W of a body can be variable and is the
force which would act {f the body were allowed to
fall freely under the influence of gravity.

W = mg, vhere g is the local 'free—full'
acceleration due to gravity.

In 2 lift moving downwards with an acceleration
for for a 11f& moving yp. suddenly stops); there
will be less reaction between the weight (force)
of the pissenger and the floor of the lift, giving
the impression of weightlessness.
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The pushing force acting on the rock is balanced by the friction/resistance from the

ground,
but not by the reaction force which acts on the man.
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During the flight of the ball when it is not in contact with the ground, only gravitational

force (weight) is acting on the ball. When the
reaction force from the ground also acts on it

ball is in contact with the ground, the

Before the rebound, the acceleration s constant as the ball is falling freely and so its
vertical velocity increases uniformly from zero to 4.5 m s” before hitting the ground.
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(iii)

When the ball is in contact with the ground, the acceleration of the ball is very large
and directed upward as the upward reaction force is greater than the weight of the ball
“The vertical velocity of the ball changes abruptly from downward (+ ve) to upward

(- ve).

During the upward flight, the acceleration of the ball is constant and s vertical velocity
increases uniformly from —4.5 m s” (upwards) to zero at the highest point.

() As the acceleration due to gravity is independent of the mass of the ball, the
acceleration-time graph and hence the vertical velocity-time graph remain the
same.

() The acceleration due to gravity is not affected by the horizontal speed of the ball,
both acceleration-time and vertical velocity-time graph remain the same.

(Ill) The magnitude of the vertical velocity decreases after the rebound and hence the
time taken for the upward flight decreases. (Accept graphical explanation)
The shape of the acceleration-time graph remains unchanged.

The momentum of the ball is not conserved when it hits the ground since there is a
resultant extemal force acting the ball — reaction force minus gravitational force.
(Remark : However, if the ball and the earth arc considered as a single system, the total
momentum of the system is conserved since the gravitational forces and reaction forces
acting on them are now internal forces.)
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Let scceleration = o anc time 1 =2 be t. Force = ma
Then, a = v/t, s = % (0 + vt = Yt

Work done = ma x 8= %m? = K.E.

- which is the stored energy of body.
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Apparatus : 1 trolley, | runway and 1 light gate connected t0 a timer.

Set up the tilting runway as shown. Arrange a light gate for measuring the speed of the trolley
near the lower end of the tilting runway.

The speed of the trolley is calculated from the time taken for the card to pass the light gate.
Measure the stopping distance of the trolley, which is from the light gate up to the place where
it stops. Repeat the experiment by releasing the trolley at different heights.

Plot a graph of stopping distance against the square of the speed recorded (representing the
Kinetic energy of the trolley). A lincar graph should be obtained showing the stopping
distance is directly proportional to the kinetic energy.

Sources of error : - the friction at the wheels of the trolley is not constant.
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(i)

Use a spring-loaded gun (i.c. a compressed spring).
Use cotton wool or plasticine inside the hole to ensure the collision to be inelastic (i.e.

sticky).

The horizontal momentum of the system is conserved,
therefore mv — (m + M)¥ where ¥ is the common velocity just after impact.

After the collision, the only forces acting on the system (block + bullet) are the weight and
the string tensions (which do no work), thercforc the mechanical energy is conserved.

From energy conservation, Yi(m + M)V = (m + Mgh.

As = L(1 - cos @), by eliminating ¥, we have

v=( :'M)‘/ZgL(l ~c0s6) .

During the impact the supporting strings may deviate a bit from vertical,

therefore some horizontal external force would act on the system

resulting in the experimental value lower than the theoretical value.

(or L should be measured to the centre of gravity of the block instead of to the top of it)
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Electric collision

(1) Total kinetic energy conserved,

%nluz -3 -lv2 +3 m,‘,w2
(1I)  Total momentum (vector) is conserved,
- 3> - - >
F=d+%s or mu=myv+mw
Non-elastic collision

(I)  Total kinetic emergy is not conserved
some of energy appearing in another form due
to work done against an internal force,
increasing the internal energy such as
e.g. heat.

(1I)  Total momentum (vector) is conserved.
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Let Z: velocity of a-particle before collision
= velocity of a-particle after collision

A
v, = velocity of the atom after collision

By conservation of momentum,
Mo u +0=mq v +mye vy

As the track is right-angled,
(o ' = (g v )+ (e v2)°

my
W = g2+ (e

2
v2)
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[image: image10.png]As the collision is elastic, k.e. is conserved

Comparing (1) and (2), 1 = my.
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