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8.1

1 Wilson of mass 60 kg runs at 2 m g™
towards right. Peggy of mass 40 kg runs
at 3 m s towards left. Which of the
following statements is corregt?
A DPeggy has a greater momentum.
B They have different momentum,
C  They have same momentum, L]
D Cannot be compared. b

(For Q2-3.) A baseball of mass 0.15 kg flies
at 30 m s horizontally towards a player. It
is hit and flies at 40 m s in opposite
direction, Take the direction of the ball
towards the player as positive.

2 Find the change in momentum of the
ball,
A -105kgms’?
B ~6kgms?
C 15kgms?
D 45kgms k

3 If the time of impact is 0.05 s, find the
average force acting on the ball.
A ~210N
B -9ON
C 30N
D 120N A

P.1
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(For Q4~5.) A trolley hits a force sensor and
rebounds. The figure below shows the F~¢
graph obtained. The area under the graph is
0.39 N s.
FIN
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4 Find the change in momentum of the
trolley.
A 039kgms”
B 24kgms”
C 12kgms™
D 204 kgms® A

5 Find the average force acting on the
trolley during impact. |
A 039N
B 195N
C 706N
D 12N b

6 Which of the following equipment can
reduce injuries to boxers in boxing?
(1} Head gear
(2} Hand wrap -
{3} Mouthpiece

(1) only

(1) and (2) only

(2} and (3) only

(1), () and (3) vl
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Immanuel Lutheran College S.4 Physics (Additional exercise on Momentum / Revision / New PAW)

Statements: (For instructions, see mside
back cover.)
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A cannon travels towards a wall at a
constant horizontal speed. It embeds
itself in the wall and stops. Which of
the following statements is/ase correct?
{1) The total momentum of the
cannon and the wall before
collision is equal to that after
collision.
{(2) As the cannon embeds itself in the
wall, there is external force acting
on the cannon and the wall.
The total mass of the wall and the
Earth is very large. Their change in
momentum is difficult to detect.
(1) only
(1) and (2) only
{2y and (3) only
{1) and (3} only

%

3)
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Statements: (For instructions, see inside
back cover.)

1st statement: [n completely inelastic
collision, the speeds of two colliding
objects can be zero,

2nd statement: The law of
conservation of momentum does not
apply to completely inelastic collision.
c

Statements: (For instructions, see inside

back cover.)

1st statement: In a head-on collision,
colliding objects of different masses
have different changes in momentum,
2nd statement: If no external force
acts on colliding objects, their total
momentum before collision is equal to
that after collision.

8




8.1
1 Caleulate the momentum of each object below.
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Short questions
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Take the direction towards right as positive.

{a) A bullet of mass 0.02 kg flies at 200 m 5™ towards right. (1 mark)
Dz (0002 ) (DU0 ) = 4+ U G mgt
— v
(b} A lorry of mass 5000 kg travels at 16 m s~ towards right. (1 mark)
¢ -
Pt (b)) - FExw’ gu”
i
(¢) A football of mass of 0.4 kg travels at 3 m s™' towards left. {1 mark)
Po (ow)(-2) = -1 kgume!
. Y
2 Calculate the change in momentum of each object below. Complete the
following table. , {3 marks)
Oblect Mass m Initial velocity u Final velocity v Change in momentum
ject (kg) {ms) (ms™) (kgms™)
{a) Sports car 1000 30 10 [ gov N [0-Y0) = - wﬁ%
{(b) | Bullet 0.01 100 80 0.0l (§o ()2 -0°2
(€} | Ball 0.1 5 0 ol (0-5)z-0%
3 Calculate the average force acting on each object below. Complete the
following table. {3 marks)
Object Massm | Initial ﬁ&g&@ t | Finalvelocity v Time of Average ﬂ
(kg) {ms™) {ms™) impactt(s) | force F{N)
{a) | Basketball 0.45 12 0 0.6 o,a\w@u\.,w -9
(b) | Falling object | 0.2 30 0 0.015  [02l0:20). 4,
{c} | Lorry 3000 18 0 1 yevofoc1f) Lo

*4 A fire breaks out in a building. Ken of mass 50 kg jumps down from a height of 35 m. He
falls on a rescue cushion and stops in 0.18 s. The cushion is 3 m high after inflation.
Assume air resistance is negligible.

(a) Find the speed of Ken when he reaches the cushion.

E <V\\sv\3\%w‘ <v\\cv+vTeXW?wv BADIER P

(b) Find the average force exerted by the cushion on Ken.

P4
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*5 At lift-off, a rocket pushes out 8000 kg of hot gas each second. The speed of the ejected
ms gas is 2500 m 7', Find the thrust of the rocket at lift-off. {3 marks)
frudpue.  Eeapfb
Fova o qon = foo) (25D /)
i
- oxeen [ dornet)

i S IR COTN DV (M S e 2% f&\i > (o Zqii

%6 A car of 1600 kg hits a barrier on roadside at 25 m s™' and stops. Take the direction of
motion of the car as positive.
(a) Find the change in momentum of me car. {2 marks)

Al - AG\XQT?EV
e g

(b) Find the average force acting on the car in each of the following situations.

Concrete barrier (5548 Crash cushion system (B8 )

(i} The car hits a concrete barrier and stops in 0.08 s, (2 marks)

ﬁ z. 0\*&\ = \r:.o{\\a\.um\

7

- \W\Xf0v2

(i) The car hits a crash cushion system &ﬁw stops in 1.2 s. {2 marks)
ﬁ - Fm Xt G I
i’ Ll
{
w‘ } xto ¥ N
(¢} Concrete barriers are replaced by crash cushion system in many highways in
Hong Kong. b@%% g&@ the &%mm&w& of using this system, (2 marks)
?\& m\»\(h\ﬁt(sw\f , e ~. 4 wS}\TG(n\‘»\ @,5)\.\

,\&\vﬁm\T a m\c(&\Cﬁ ?%.»e%\ﬁwﬁvn Tiee R«M\E \\\‘H\
T\(w,c\dw i\rhk\ig\
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8.2

7 State a difference between kinetic energy of elastic and inelastic collisions. (2 marks

ﬁ&a%%q§§§y%§:§§§

ri%%§+§ﬁi?i§§?§§r

8 Before collision, kinetic energy of trolley A is 100 J and before collision
trolley B is at rest. State the type of collision in each of
the following situations.

(3) After collision, the kinetic energy of Ais 30] and
that of B is 70 J. | (1 mark)

Fﬁ«

(b) After collision, A stops while B travels forwards with kinetic energy of S0J. {1 mark]

M»x\mﬁ\w\ﬁm\

9 A trolley hits a wall with constant velocity. After collision, it stops in front of the wall.
What type of collision is this? {1 mark]

\wv(e\&\_\ﬁ ¢ _

1001

g

KE == KE=Q

10 Teresa of mass 45 kg steps from a boat of mass 300 kg onto a bank. Initially, she and the
boat are at rest. If she moves forwards at a speed of 2 m s onto the bank, find the recoil
speed of the boat. (2 marks)

O = M karben

= c(«\vv + (3 )(u~)
Jo ke = =03 s~ (hackiot )

11 Trolley A of mass 2 kg and trolley B of 1 wm are in contact end-on. When the plunger is
released, the two trolleys ‘explode’. Trolley A travels at a speed of 0.3 m s towards Jeft.

[ plunger
A 1B
lo—aleo—er
{(a) Is this an elastic collision? {1 mark)

bs\m\?fvn,\

P.6
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(b) Find the velocity of trolley B after collision. ; (2 marks)
J = o b Jr Wy~

- &Nq_wbi,?.:xﬁﬁb

M s \eﬂm pul ~!

(¢} Find the increase in total momentum. (2 marks)

%12 Balls A and B are hung by two strings of equal length. Inidally,
ball A is pulled to one side 0.2 m above B and released while
ball B is at rest. The mass of ball 4 is 1 kg.

(a) Find the speed of A before collision. (2 marks)  oom| -

Lo mgf

Q
v gk

= V?m\_

{b) A and B stick together after collision. If their speed immediately after collision is
1.6 m s, find the mass of B. (2 marks)

\w& oy wy o (hatng )Y
(0 () = (an) (&)

A S

{c) What type of collision is this? Explain briefly. ‘ 5 (3 marks)
(o b oo - AN >3
b, oty pMisen =2 (10(e)- - 16T
(Y A cwnnen o Sk (oo Larocoms

-

\)
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II Revision
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% Multiple-choice .-
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Section B (1} The time of impact of the football i
1 A tennis ball of mass 0.06 kg flies | mbw S . * |
towards a racket at a speed of 15 m s\ It - (2) Thearea ﬁﬁ%n the F~t graph is
is hit and leaves the racket at a speed of equal to the %mmm@ In momentum.
15 m s™ in opposite directions If the (3) The average force acting on the
time of impact is 0.003 s, find the football is 10 N.
magnitude of the average force exerted A (1) and (2) only
by the racket on the ball. ¢ B (1) and (3) only
A Zero B 300N C  (2) and (3) only .
C 600N D 1000 N < D (1).(2)and 3) a
2 vims *4 A bomb explodes in a bar. Which of the
. L A following graphs shows the variation of
the total momentum p of the bomb and
the pub with time?
A »p
0 . tis
N
1 ggegesﬁwvuf; - B o I .t
Trolleys A and B separate explosively. The
figure above shows their v graph. The o p
mass of A is 2 kg. Find the mass of B. B
A lkg B 2kg
C 4kg D 8kg >
3 FIN
4 G Ll ¥
10} C »

08 . m_m ) N #

The figure above shows the F-t graph of
a football when kicked. Which of the
following statements are correct?

P8
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Ei} +* 6 Statements: (For instructions, see inside
back cover.)
200 -~ 1st statement: When we start to walk,
our momentum increases.
2nd statement: When we start to walk,
o K e mi gt the total momentum of we and the

100 ) )

Earth is conserved.

o 0 s 40 o5 o

12

The figure above shows the variation of
kinetic energy E of an object with the
square of its velocity v°. When'the object
moves at a velocity of 3 m s, find its
momentum.

*7 Statements: (For instructions, see inside
back cover.)
1st statement: When a lorry collides
head-on with a minibus, the magnitude
of the average force exerted by the lorry

A 3kgms’ on the minibus is equal to that exerted
B bkgms by the minibus on the lorry.

C 9kgms’ 2nd statement: When a lorry collides
D 12kgms” D head-on with a minibus, the average

force exerted by the lorry on the minibus
and that exerted by the minibus on the
lorry form an action-and-reaction pair,

LA

LA IRLLERIRE AL L AT AR P AREL LSRR T AR LT R ARG R R RIS ITE £ * EERRRERARY FER TR
-

49 ﬁoﬁgaﬁg&

,\.
NG E G AR ARG GAA DR DRI L RSN R k2SS Lk d

“
m«»

Section B
1 A car of mass 1000 kg accelerates uniformly at 1.5 m s from rest along a straight road for
75 m. Take the forward direction as positive.
(a) Find the final velocity of the Qﬁ.. (2 marks)
_w& ,\ -y \T F*

2 > () (1)

Vo 1 me !

{b} Find the final momentum of the car. | {2 marks)

,Swoht\v

ENIS

P.9
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2 Ball A moves at 3 m s™ towards right and hits a stationary ball B. After collision, ball A
moves at 1 m ™ towards right. The masses of balls A and B are 2 kg and 1 kg respectively.
{a) Find the speed of ball B after collision. {2 marks)

%j\ MpUn = Imp Vi + Iha Vs
: > ()= (OVea 2(D)
Vet

(b) Is this an elastic collision? Explain briefly. _ 5 {3 marks)
Dehak kb~ ()99
» Fusd KB = 2 (D (0780 (9)”
-4

Ns,_ | atAre \,\Q\Q&\S\w Hn 7@\ Com Seavt

A4

U

*3 A wooden block of mass 2 kg is hung in air by a string. A bullet of mass
0.01 kg is fired horizontally at a speed of 200 m s™ and hits the block. It
embeds itself in the block and moves upwards together with it.

{a) Find the common velocity of the bullet and the block immediately
after the bullet embeds itself in the block. {2 marks) .
By  fha e = [ watmg )y
c 00t () » [oviz2) v

/\\\ Qf&.&w\s@m\ﬂ

(b) Find the height that the block rises. {2 marks)
R (omseihen ) B o [ |
O (k) v (retme) g £
e e - 4
(2009 2 (e (o)t

oL m.\\ vo,orwJW?

P.10
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(¢} Describe the energy change in the whole mmﬁnmmm, {2 marks)

<o Ty bdhet = b oy Weks hthot 1 L pwnlon
0} Mo h
2 1T o Mot bullr

*4 A golf player strikes a stationary goal ball. The ball moves at a
speed of S0 m s™ when struck and its mass is 0.04 kg, The time
of impact between the club and the ball is 0.001 s,
(a) Find the average force acting on the ball. | (2 marks)

e ply - o)/
L] 7/
X - b\qm\ﬂ N
@w Suggest a way to increase the impulse acting on the ball. , _ (1 mark)

b e 0 rﬂh:ﬁﬁ% A\v\;hgi?_%i%riv

*5 Read the following passage and answer the @ﬁmwmgm that follow.

s

(8) Briefly explain how the collapsible parts of the car can reduce the force of impact
during collision. , Mw marks}

-~

e ?\Q ﬁ mw\\_\ B \\%\S\\/ E\onﬁ\% ??ﬁ
ﬂm«%\? ?@%7& N PQ.x\r\,M\n.\ \@\v\worﬁqw\ ?&n&m\%

(b} Besides the m@m%&ia parts and air-bag, name and describe another m&@@
measure in a car to protect drivers and passengers during collision. {3 marks)

A ool ?@\?g VI provde e rassress
?i\?f?b?f@; % e

T n\&»g Con %c T\%&( ?§ X,?%\f\
_:{ﬂ_?n\v e oA A nen \&\&xvcxx(h_%q\»&ﬂ?cn.
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