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10 Two equal masses X and Y are moving towards each other on a frictionless air track as shown.
The masses make an elastic collision. DYNAMICS 2008

veloddi e exthromyr air track

50cms™! 30cms!
—> 4—

ol X Y

Which row gives possible velocities for the two masses after the collision?

velocity of X velocity of Y
A zero 20cms™ to the right
B 10cms™ to the right 10cms ' to the right
(o 20cms™ to the left zero
D 30cms™ to the left 50cms " to the right |

10 Two spheres approach each other along the same straight:lines. Their speeds are u; and u,y o %0 |
before collision, and v, and v, after collision, in the directions shown below.

before collision u, u,

. U+ U,
Y- ¢ped .. 5{)@,4
b’ gl () (O
M,+ll;_ - V,_..\/, - > V?—'—v'
after collision 2 v,

Which equation is correct if the collision is perfectly elastic?
A u—-u=vy+ vy
B ui-u=v,—v
C w+uwm=v+v
D

Ui+ Uy =Vvy—Vq



9 The diagram shows two spherical masses approaching each other head-on at an equal speed wu.
One has mass 2m and the other has mass m.

® = O

U—» -/

Which diagram, showing the situation after the collision, shows the result of an elastic collision?

w o, Su. bu u,2 Q‘u
'l‘-—--__=2 u:
@ 3" 3 g RT3
), @ O O)
3 6 3

YUY SO
XT’Z-—E-EF"l g-.-LK'IfD
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the spheres stick together

10 Two equal masses travel towards each other on a frictionless air track at speeds of 60cms™ and
40cms™". They stick together on impact. MU, + M, Uy = MV, +MV,

(M) 60) + ’WL( 40 (lmg)

—1 —1
60cms COm - 40w - )'rm/ cms
_ -

ML v'/D’mS—I

—— il

What is the speed of the masses after impact?

A 10cms™ B 20cms™ C 40cms™ D 50cms™



11 The diagram shows two spherical masses approaching each other head-on at an equal speed u.
One is of mass m and the other of mass 2m.
MU+ MU,

@ (2m)u+ m(- M)@

Uu———--» /ynu

Which diagram, showing the situation after the collision, is not consistent with the principle of
conservation of momentum? rm vV, +M, Va

MM+ My v, ‘ (2m) (- L)+ 'm(?:_‘i)

(-4 )1 fm(@%% § -, 2m
3 £ 2my
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The diagram shows a man standing on a platform that is attached to a flexible pipe. Water is

pumped through the pipe so that the man and platform remain at a constant height. ng‘l[,‘- LY una

Ff' =N

(A
vV g
40xv = (46)(4%)
V=235 m~

-
=

] | __—platform
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1
F - b

|/ At\
b= Bm.v F-m.Av

e At

flexible pipe
Fewiav Fema )
{[DMH ,}(mo( water in — : ]

The resultant vertical for n the platf
is 96kg. The mass of water that is
second is 40kg.

I
is
c

%: vtgitu{gl jetiof water out,

mass,flow rate 40kgs™" _ .
SRR A O
Il rds from e

What is the speed of the water leaving the platform?

A 24ms™ B 6.9ms™

C 24ms™’

D 47ms™
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5
A ball B of mass 1.2kg travelling at constant velocity collides head-on with a stationary ball S
of mass 3.6kg, as shown in Fig. 2.1.
W=0
—V -
ball B
mass 1.2kg mass 3.6 kg

Fig. 2.1

Frictional forces are negligible.

The variation with time t of the velocity v of ball B before, during and after colliding with ball S
is shown in Fig. 2.2.

U,‘—H \
+3 \
v/ms-1 \
« %77
+2 \ I ﬂ
\
+1 ;o
\ SO0 e
o J'l \\M
0.1 ' 0.21(NH10.3 0.4 0.5 t/s
\/,-’0’&1 r
TR B
LI Pd
-2
Fig. 2.2

(a) State the significance of positive and negative values for vin Fig. 2.2.

L Qs abonk Tha disechan. of omebon
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6

(b) Use Fig. 2.2 to determine, for ball B during the collision with ball S,

(i) the change in momentum of ball B,

4 of 81

BSp=m(v-u)
= .2 (-08 -4
Ar = =530
change in momentum = —gg ................... Ns [3]

(ii) the magnitude of the force acting on ball B.

F-
o

= =5.H
0-0%
F=-7.N

force = ?2-

(c) Calculate the speed of ball S after the collision.

mu, + ’W‘L”;, = MV, + M.V,

(1:2)(4) +(0) = (1.2)(-08) + (3.6) v

V = .6 ms (_ @_‘;‘"
0-8ms

© UCLES 2009 9702/21/M/J/09
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7
(d) Using your answer in (€) and information from Fig. 2.2, deduce gquantitatively whether For
the collision is elastic or inelastic. Examiner's

vel. § e

' © 4mg!
0(6 oo

[«bms™
—>
7. Speed —
&( P . |°(p+0$ 0'3")5-'

”6 'Q’f(/'am 2.4 m¢!
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11 Two frictionless trolleys are moving towards each other along the same horizontal straight line.

Their masses and velocities are shown. — +
<« =

- —1
40ms m,

‘ 3.0kg \

What is the velocity of the trolleys after the collision?

@ 2.0ms™ to the left

B 2.0ms™ to the right
C 2.8ms ' tothe left
D 2.8ms™ tothe right

1.0ms1

‘ 2.0kg \

The trolleys collide and stick together.

M

M{Ul + M;,“z = Mv
M=z M, + My
tervbmned WIS

M,q,—f’ mbuz =z MV
€2)(1) +(3)(-u)=(2+3) v
V== 2 ms!
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13 A wooden block is freely supported on brackets at a height of 4.0m above the ground, as shown.

mu, +mau, = Mv wfooden gl5ock v=0my"'
of mass 95¢
(5)(200) + (a5) (0)=(5-445)v — B
2
= - v _ o
V= [0m Y — }* u-,rnoms "
Y imlpac':tt bracket 8
veloci
V —ut= 24 e 200ms-
— 10" = )(~98) 6 @(
bullet
52 gLW" My o?mass 509
’ Y

B ey e Bl % B

A bullet of mass 5.0g is shot vertically upwards into the wooden block of mass 95¢g. It embeds
itself in the block. The impact causes the block to rise above its supporting brackets.

The bullet hits the block with a velocity of 200ms™". How far above the ground will the block be at
the maximum height of its path? —

@5.1m B 56m C 91m D 96m




Explosion
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10 A stationary body explodes into two components of masses m and 2m.

The components gain kinetic energies X and Y respectively.

-

direction m moves
with kinetic energy X

What is the value of the ratio é ?

A B

i 4
4 2

Mw - m vy + Myl

=N

O = (m)(-V) +(2m)(w)

’%Vx = lr:h Vy

V‘x = Z.V\’

i B B NP .

direction 2m moves
with kinetic energy| ¥

_\|.|;

m\v,

m,

m. VvV,

O-"
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surface collides head-on with a stationary

11 A 2.0kg mass travelling at 3.0ms™" on a frictionless
1.0kg mass. The masses stick together on impact.

K.€=!pmv? 2.0kg 1.0kg
1 3.0ms™
2 —_—
o _ [ -~
WA [k = a7
How much kinetic energy is lost on impact?
A zero B 20J . C 24J @3.0J
Ty p nRash@Iw L
cz)(z) (1)) = (2+1) v 7 .
6 Ve 2mad = 1(2)(2)
3 Y
Ek_':

6 J
W



p=mV

U W 12 An ice-hockey puck slides along a horizontal, frictionless ice-rink surface. It collides inelastically
-7 ey with a wall at right angles to its path, and then rebounds along its original path.

Which graph shows the variation with time t of the momentum p of the puck?

O O ™ X X °

pﬂ pﬂ

o
~ \

o
o
~Y
o
o
~Y
o
o

8 Water is pumped through a.hose-pipe at a-~rate of 90kg -per ‘minute. It emerges from the
hose-pipe horizontally with a speed of 20ms™".
Which force is required from a person holding the hose-pipe to prevent it moving backwards?
@ 30N B 270N C 1800N D 10800N

F= onv

- bm )(V

At
=‘4le0 o F-:20N

1% 40



11 A ball of mass m travelling at velocity u collides with a stationary ball of mass M. After collision
the two balls travel at velocities v and V respectively, in the directions shown.

me 1 ks« V§in30’

M =3 kg ooy M T___Q{rﬂ,_y_wﬂo

u= 1S mgl O " O\@So “Vews 40'
g, not to

Vs ?? before collision scale Veinli 0 M

V-7 '

after collision

DM\’V\. %M'{—\m ucw\T Lwndbwwdqm o'b mengrdiian

A 1 1-ads
MY, {" m,,ul*—z M,v.*—r W’sz,\___ DL M Ay ima MV, + M,
mu + M(0) = wmlveos3p') + M| Vesko) m(0) + M(0) = m(vsin30’)+ M (-Vsin 40)
mu = mvees 30 + MVeos 40’ D = mvivn 30 — MVSin4p"
(2)015) = 2v oes 3D + 3V eas Yo" D = (2)vin 30 — 3Vsem 40
(12v + 2.248\ =30 —(D v-1azV-0 —©)

V= [0.Zmy! \/ = 6.22 p~




9 A ball of mass 0.20kg, travelling in the x-direction at a speed of 0.50ms™", collides with a ball of
mass 0.30kg travelling in the y-direction at a speed of 0.40ms™".

The two balls stick together after the collision, travelling at an angle #to the x-direction.
Mo
? 0.30kg
0.40ms™ -dlrectlon
m, 050ms _____________ G sze
0.20kg €§9\L\ + y-dlrectlon
| vein O

What is the value of 8? FJFVE:- ':_,S 3

= W ‘Kashan [ Raéhid

L-ous
’M]M +m,y, = MV M‘ql.q-mz,l&yf MV
(0.0 0.8) +(0.3)(0) = (0-5)veesD) (0-2)(0) + (6.3)( 6-u) = (0.5 ) (Vsin B)
6.1 = 0.5 yees O 0-12 . oD
; 5.5
i, TR T ER
womb _ 0.24
ps® 6.2
o0 = 1.2

0= tan" (12) w|B=5D°






