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1. Which quantity has the same units as those for energy _
stored per unit volume? Enev g{ <toxed Pex Ul &
A. Density L2
B Force Votume -~ Eacify _mLt
C. Momentum Velume L3
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2) A list of four physical quantities is
e acceleration

® energy
* mass Acceled adt on — Vector
Gv\eiqa - Scata¥

e temperature
How many scalar quantities are in this list?
o May — Acalag
\e% Tem p — Acalal

V4
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3) An object of mass 2m moving at velocity 3v collides
with a stationary object of mass 4m. The objects stick
together after the collision. What is the final speed and
the change in total kinetic energy immediately after

the collision?
Final speed Change in total kinetic energy @ *

~ u =
\}/ v 6 mv? ‘ 31)- u,‘:o
o - Abbly contel Vakton o Lrpax( momentum
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4. An object of mass 1 kg is thrown downwards from a
height of 20 m. The initial speed of the object is 6ms-1. (\
The object hits the ground at a speed of 20 m s-1. Assume g = N ‘{ -
10 m s-2. What is the best estimate of the energy 6m
transferred from the object to the air as it falls?
A. 6J

B 18J
c.182J
02004
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5. An object of mass 8.0 kg is falling vertically through
the air. The drag force acting on the object is 60 N. What
is the best estimate of the acceleration of the object?

A. Zero A o N
B.295ms-2

C.7Z9ms-2

0. 10ms-2 @g-. o =@ (&) Bk&

B0 —€o0 =@ (Q) a
\'
4= 200F °§
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6.7 and Q leave the same point, travelling in the

same direction. The graphs show the variation
with time t of velocity v for both P and Q. A\ = } = 87( 40 =1€0 mAe
A, - /L{ X 30X Y4 20X &

“] =20 +100 =120

R RPN T S S S A S Oicrance betweén (g Q
What is the distance between P and Q when = 8.0 s7 — ldo-]20
A.20m =

H40m =

C. 60m
0120m -
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7). Three forces act on a block which is sliding down a
slope at constant speed. W is the weight, R is the
reaction force at the surface of the block and F is the
friction force acting on the block.

R
£ —> <ow& tat ¢ bece d
A= Accelexatton = ._V. =0

v

W Linee \| =cont Yorl™
In this sitvation J—leV\Ce 174 anlt
A. there must be an unbalanced force down the plane. e Yl ulbf ‘(ch
B W=R. bW ine bloc k. [s z6R D

C. F=W.
\V/fhe resultant force on the block is zero.
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8. A balloonrises at a steady vertical velocity of 10 m
s-1. An object is dropped from the balloon at a height of

40 m above the ground. Air resistance is negligible. -
What is the time taken for the object to hit the loms
ground?

A.10s

B. 5s

Ls L L
i fg etk A \_/
—A40 = ID({)—‘/)_XIOX{L

54 (p(t) - 4o0=0 40 Mt

tr-26-¢=0
-4 ¢ +1t-8-0
t(t-4) + 2(t-94)=0

(t-9) (t+D =0
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9) An object of mass m strikes a vertical wall
horizontally at speed U. The object rebounds from

the wall horizontally at speed V,
What is the magnitude of the change in the

momentum of the object?

A0
B. m(V-U)

w“m < hawge 'vn momentum %U
= m ( V - ¢-W))
= M Vru)

P\W-(TWH-\AAC Of <hore In momentwn
= ‘ m (VW ]
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10. A horizontal force F acts on a sphere. A horizontal resistive force kv* acts on
the sphere where v is the speed of the sphere and k is a constant. What is the
terminal velocity of the sphere?

A k
© \F
B, X

F kVL F
c. % >
p. (b

k

f - KV;: O
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11. Anideal gas of constant mass is heated in a container of constant volume. What is
the reason for the increase in pressure of the gas?
A. The average number of molecules per unit volume increases.
J The average force per impact at the container wall increases.
C. Molecules collide with each other more frequently.
. Molecules occupy a greater fractional volume of the container.

&£ "‘F gd& meolecule
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12. A substance in the gas state has a density about 1000 times less than when it is in the
liquid state. The diameter of a molecule is d. What is the best estimate of the average
distance between molecules in the gas state?
A.

FA0d
. 1004 V- dxd%xd <« (p80
0. 1000d

[0 X Jo. X0
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13. A bicycle of mass M comes to rest from speed v using the back brake. The brake has a
specific heat capacity of ¢ and a mass m. Half of the kinetic energy is absorbed by the
brake. What is the change in temperature of the brake?

Mv?
4mc ' b
e T<_>'_.MV)_- M. ¢ BT

2mc

mv?

4Mc

mv?

2Mc
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14. An object moves with simple harmonic motion. The acceleration of the object is

A. constant.
B. always directed away from the centre of the oscillation.

C. a maximum at the centre of the oscillation.
a2 maximum atf the extremes of the oscillation.

A: —-W"R L Wt
Fod aximum accelecatm

SR AT

A= - a&
IA] = ‘-w“a} -~ w'a
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15. A travelling wave has a frequency of 500 Hz. The closest distance between two
points on the wave that have a phase difference of 60°(Erad) < 0.050m What is the
speed of the wave? 3 '

9.7255ms—11
3 msy;,s— 5
LELH g = L (bx)

C{v hase -f-(-‘c{ence)_ ~ de'bxdkffdof)

g 3 211/ (-050)
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16. What changes occur to the frequency and wavelength of monochromatic light when it

travels from glass to air?

A.

Nd

Frequency

Wavelength

stays the same

stays the same

stays the same

increases

increases

stays the same

decreases

increases

A&

sCq wen
(Co hw.’)
wave leng v
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17 The air in a pipe, open at both ends, vibrates in the second harmonic mode.

What is the phase difference between the motion of a particle at P and the motion of a
particle at Q?

A0

B. =X
2

\}/n

D. 2rn

84 3T (@0
Ax = %/J_ llccond hayiome
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18. A metal wire has n free charge carriers per unit volume. The charge on the carrier
is . What additional quantity is needed to determine the current per unit area in the
wire?

A. Cross-sectional area of the wire

\}Afrif’r speed of charge carriers

C. Potential difference across the wire
D. Resistivity of the metal T-= p e A @
[ o8
cleckion. Vc{lga‘t ;
dent n& §

L - ne a4
A
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heed A4+ f ¢

Ve [ou'\“f(
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19. An electric motor raises an object of weight 500 N through a vertical distance of 2.0
min 1.9 s. The current in the electric motor is 10 A at a potential difference of 200 V.

What is the efficiency of the electric motor?
A 177
B 38%2

NA50%
0.75% Yy (f.A
_ oukpul powse C )x!a-o,l
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20. A current in a wire lies between the poles of a magnet. What is the direction of the
electromagnetic force on the wire?

&y fleming Left hand yule
difeceti'on 1< Lpwayst

21. Four resistors of 4 Q2 each are connected as shown.

¢
% 4o, | 8 4 |
A | W—
Au, T~

What is the effective resistance between P and Q?

S o F“’Z{;‘
D: 4:09
4 |
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22. Mass M is attached to one end of a string. The string is passed through a hollow
tube and mass m is attached to the other end. Friction between the tube and string is
negligible.

:T’IX

T-= Mv W\‘V\'
o
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23.Planet X has a gravitational field strength of 18 N kg-1 at its surface. Planet Y
has the same density as X but three times the radius of X. What is the gravitational

field strength at the surface of Y?

A. 6ms-2
B.lzmr:s—z CLANET PLANET
C. 54ms-2
v.lsglfns—z ';‘: T
S — .: ?
g '46 6 ® azz 3&.
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24. What are the principal roles of a moderator and of a control rod in a thermal nuclear reactor?

Role of moderator Role of control rod
A. increases kinetic energy of neutrons maintains a constant rate of reaction
B. increases kinetic energy of neutrons absorbs energy transferred in the reactor
\5/ reduces kinetic energy of neutrons maintains a constant rate of reaction
D. reduces kinetic energy of neutrons absorbs energy transferred in the reactor

25. A nuclear power station contains an alternating current generator. What
energy transfer is performed by the generator?
A. Electrical to kinetic
‘/B/Kine’ric to electrical
C. Nuclear to kinetic
P. Nuclear to electrical

E Léc
&lc:r

&N 6R%
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26. The average temperature of the surface of a planet is five times greater than
the average temperature of the surface of its moon. The emissivities of the planet
and the moon are the same. The average intensity radiated by the planetis|.
What is the average intensity radiated by its moon?

I I:é&'AT&

L xe(y)

S
625 i 5Tm> —Cac
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27. Which graph shows the variation of activity A with time t for a radioactive

nuclide?
I\ Az Ao %
% t dk' ‘&':0/ A: A'o
S 2k £=D y, A— o
A
& i
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28. What statement about alpha particles, beta particles and gamma radiation is true?
yamma radiation always travels faster than beta particles in a vacuum.

B. In air, beta particles produce more ions per unit length travelled than alpha particles.

C. Alpha particles are always emitted when beta particles are emitted.

V. Alpha particles are deflected in the same direction as beta particles in a magnetic field.
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29. Four of the energy states for an atom are shown. Transition between any two states is possible.

E to scale

energy increasing =

—E‘ pAe - he

What is the shortest wavelength of radiation that can be emitted from these four states? %
hc ’\
A =g c

he o P
B. EE

hec
C. E.-E
he _he
D. E. E
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30. The Feynman diagram shows some of the changes in a proton—proton collision.

u

u

u

d —
d
d

v

time

What is the equation for this collision?

\/ p+p—o>p+n+m

B. p+p—op+n+mn
C. p+p—op+n+n’

D. p+p—op+n+mn
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