Solution to 1516 S6 Physics Mock Exam

Paper 1
Section A
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
A B C A D C A C B A C A D A C
16 17 18 19 20 21 22 23 24 25 26 27 28 29 30
D C D A D A B D B A A C D C B
31 32 33
B C B
10A 7B 9C 7D
Section B
1. (a)
Time / min. 0 1 2 3 4 5 6
Total mass of water and the beaker / kg 125 | 1.24 | 1.24 | 1.14 | 1.02 | 093 | 0.83
‘ mass/kg e
; = Labelled axes with units with correct scale. 1M
1-3 Correct points plotted. 1M
A N Correct curve. 1M
L& NG
4.4 \\
"l N
4-0 =
6:9 -t
| AN
08 —
7
< i ;
0 - time/min.
o 2 3 4 5 6

(b) The average kinetic energy of the water molecules increases

when the water is heated under the boiling point.

Some molecules with higher kinetic energy may

gain enough energy to escape from the water.

So there is a slight decrease in the mass of water.

M

IM
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3.

(c)

(d)

(e)

(2)

(b)

(©)

(d)

(a)

(b)

(c)
(c)

Pt =mcAT
P(2)(60) =(1.25-0.05)(4200)(100—-15) M

P =3570W 1A

Pt=ml,

(3570)(6—2)(60) = (1.24-0.83)/, IM  (Accept m = 1.25 kg)
I, =2.09%10°Jkg ™' 1A

If there is steam condensed on the cooler wall of the beaker,

the measured mass of water vaporized will be underestimated.

As a result the experimental value of the specific latent heat of vaporization of water

(1, = E) would be larger than the expected value.
m

At C,
PV=nRT= 24x10° (2.1x10%)=n (8.31)(300) 1M
n=0.202 1A
When T =300 K,
Pa Va=Pc Ve D (3.8x10%) V5 =2.4x10° (2.1x10°) 1M
Va=1.33x10"m’ 1A
Pg/ Tg = Pc /Tc 2 3.8/T = 2.4/300 M
T=475K 1A
(or using PV=nRT)
Energy gained by heating

3 3

=§nRAT=E><0.202x8.31><(475—300)=441J IM+1A
AB: decreasing, BC: unchanged IM+1IM

mgh = Vor* + fs M

30%9.81x(4—1) = ¥%x30x5% + 50xs

s=10.2m 1A

vy = horizontal speed =5 cos 60° =2.5m ! IM+1A

vertical motion:

V=ut+ 2gs

0 = (5 sin 60°)* — 2x9.81x(h — 1) M
h=196 m 1A
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(2)

(b)

(©)

(d)

(e)

(a)

(b)

(©)

If only one seat is rotating, the tension acting
on the top of the stand gives a moment about the root of the stand 1M
and the stand will topple easily. M

IM+1M

tension

weight

0=20x21/60 =2.09rads' 1M
a= a'r=2.09"x2 1M
=8.77ms" 1A
horizontal: Tsin 0=ma’r > T=mdo'L M
vertical: T cos 8=mg M
ma’L cos 6= mg M
g
oL
The angle @ increases. / The radius r increases. IM

> cosf =

Microwaves are emitted from the radar tower towards the plane at . 1M
The plane reflects the waves back to the tower at #,. 1M
By measuring the time elapsed (# — #),
the distance of the plane can be found as c(#, — #,)/2. 1M
A=clf=3x108/5x10° 1M

=0.06m 1A
Yes, it can detect birds (as its wavelength is comparable to bird’s size). 1M
Refraction, 1M
due to the decrease in the air density, IM
hence the speed of EM wave increases in the atmosphere.

Hang the plate with the string at one corner,

and attach the ball at the other end of the string. IM

When the string becomes steady and vertical,

mark the position of the string on the plate. M

Repeat the steps for another corner of the plate

to obtain one more line. 1M

The c.g. of the plate can be found at the point the lines meet. 1M

Page 3 of 25



7.

(a) Concave lens M
(b) Image formed at (10 cm) IM
Two correct rays IM+1M
(withhold one mark for improper use of arrows and solid/dotted lines)

1 1 1

© —=—+-
f o ou v
vt M
-10 100 v
v=-9.09 cm 1A

m=v/u=9.09/100=9.09% 1A

2 2
(@) R=2=22 =240 IM+1A
P 60

(b) Since the two lamps are connected in series, they must have the same current.

AISO, VA + VB =12V
From Figure 8.1, it can be seen that when [ =2.4 A, IM
Va=3.6 Vand Vg = 8.4V which satisfy Vo + Vg =12 V. 1M

The power consumed by lamp A =V 1=84x2.4
=202 W 1A

The power consumed by lamp B=Vgl=3.6x2.4
=86 W 1A

(a) A.c. voltage can be stepped up/down efficiently and easily by a transformer.
In high voltage transmission, the current in the cable is much reduced,
hence by P = IR* the power loss in the cable can also be reduced.

(b) V=220 x 1800=3.96x10°V  IM+1A

IM

IM
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(¢) Any ONE of the following reasons: 1M
Electrical energy is lost as heat when current flows through the coils.
Energy is lost in magnetizing and demagnetizing the core of the transformer.
Eddy current is induced in the core of the transformer.

corresponding to the following improvements: 1M

Use thick wires for the coil. / Use soft-iron core. /
Use a laminated core.

(d) By P = VI, current through the heater = 1202000 =4.545=4554 1M

Peak current = 4.545 X V2 = 6.428 = 6.434 1A
(a) When alternating current passes through the coil in the charger, 1M

varying magnetic field is produced which M

induces an e.m.f in the coil installed in the mobile phone. M

The induced e.m.f. charges the battery in the mobile phone.

(b) As the distance between the primary and secondary coil increases,

the magnetic field through the coil in the phone decreases significantly. IM
Hence the change in the magnetic field through the coil in the phone decreases 1M
and so the induced e.m.f. used to charge the battery decreases. IM

(a) A p source should beused. 1M
An a source is not suitable because
a radiation cannot penetrate through the cartons. IM
A y source is also not suitable because
y radiation is so penetrating that all y rays penetrate through the cartons 1M
regardless of the presence of milk inside the cartons.
(b) GM counter. M
(c) The abnormal increase in the recorded count rate for carton 5 indicates that 1M
S radiation is able to penetrate through the carton much easier than the others. 1M

The level of milk inside carton 5 may be lower than the standard limit. M
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Paper 2

Section C: Energy and Use of Energy
M.C. (8 marks) 1A 2B 3C 4C 5D 6B 7D 8D

Structured question (10 marks)

(2)

(b)

(c)

(d)

(e)

¢

By radiation 1M

The roof is thinner than the wall. OR M
The sunlight is mainly incident to the roof from above.
P =UAAT

0.4 =0.3x235xAT M

AT=5.67x10" K 1A

OTTYV = rate of total heat gain / total area
= (2.5+0.4+3.2)x1000 / (160+235+20) IM

=147Wm” 1A
cooling capacity = power input x COP
2.540.4+32=Px 22 IM
P=277kW 1A
cost =2.77x8x§1 = $22.2 1A
Any one: Add layers of glass wool to the wall M

Use double-glazed windows / windows with low-e coating /

apply solar control film / paint light colour to the exterior wall

Section D: Medical Physics
M.C. (8 marks) 1B 2C 3C 4A 5D 6B 7C 8D

Structured question (10 marks)

(2)

(b)

(©)
(d)

(e)

(1) Laser does not give colour image. IM
(ii)) It can be used for welding or cutting. M
Q transmits images from the organ to the monitor, M

as the image can be transmitted through total internal reflection in the optical fibre. 1M

It can be used for washing and cleansing the organ under surgery. 1M

) A pair of forceps is inserted through the instrument channel to pick the sample. IM

(1)  There is less complication / more rapid recovery after the surgery. IM

(1) Endoscope cannot examine the inside part of the lung. / M
Endoscope is only able to look at the surface of cavities. Only hollow organs can be
examined, i.e. stomach and colon.

(i)  An X-ray radiograph can be used. 1M
It is fast/cheap/convenient (e.g. can be done in a medical centre). /

It can show the inflammation in lungs. (any one) 1M
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Section A

There are 33 questions. Questions marked with * involve knowledge of the extension
component.

1. Which of the following is NOT a vector?

&) power —— @ Lnrdy: ( scaler )
B acceleration Tinas
C momentum
D displacement
- Al ol k,bt
//
2. Which of the following can be explained by action and reaction pair? /\1
v (D Arocket is pushed upward when the burning fuel is ejected down. ¥ G " \C“" ‘

v (2) You feel painful when you hit a wall with your fist.

X 3) Your weight is balanced by the normal force on the chair when you sit on it.

7 o Ak | S|
/[ (\L\(t‘t\ .~\\,4~ SOV \,,VM/, (,wow b,‘_’__ N .
Ay &A1) only & A J ’»;/;omug\st
Y (B)  (1)and(2)only : Jg owAve
C.  (2)and (3) only P
D. (1),(2)and (3) |

\/\)%%’)L“t N L_Zj

A man throws a small ball and it describes a projectile path. If air resistance is
negligible, which of the following best shows the acceleration of the ball in the three
positions shown in the figure?
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¢ loye = dece vntion

4

e S.F wmys®

0 0.3 1 t/s

A car driver sees a road block 3 m in front of him at # = 0 and applies the brake
immediately. The car stops in one second. The total mass of the driver and the car is

800 kg. The velocity-time graph is shown above. Which of the following statements
is/are correct?

(1)  The reaction time of the driveris 0.3s. ,/
(2)  The braking force on the car is 1200 N 12 rak \ toe = WL ok

3) The car would hit the road block. x = o x ¥ f
( o A Tgwir
~ Ghuppn s weEdr i
A) (1) only Fr) wrF/ o)
B (1) and (2) only - Ay
C (1) and (3) only _ ko3t
. “ - 4o blo k J
D (2) and (3) only e ot w1 (
z
2 P o) JE ’\( - ‘LQ
: h Z £
Gty o
0z R R2 E5 T
B I 0
("% )°
planet 4 planet B = W

A boy is standing on the surface of planet 4, and the force on the boy due to the/gravity
of planet 4 is W. Planet B is of the same density as planet 4, but its radius is only half

of that of planet 4. What is the gravitational force on the boy if he stands on the surface
of planet B?

A 4w
B. oW
c. e
D) Wr
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A block slides along the inclined surface of a wedge as shown. Assume all surfaces are

smooth. Before the block leaves the wedge, which of the following quantities is/are

conserved? . e o )
(1) total horizontal momentum of the block and the wedge =~ 117 /77l Lrterne ’
2) total vertical momentum of the block and the wedge X ‘ ) G
(3)  total energy of the block and the wedge ./ verlica ([ &xT=wmal PIe oeigfl
wo nertyyy o) (- move Aownwangd
A. (1) only Cvuj[\-(“g ( »[\—'s ction N O
B. (2) only
(C) (1)and (3)only
D. (1), (2) and (3)
|
[} Torde 3 W‘)
IN
o \ -

Two forces, namely F and F;, are acting on P, so that the net force on P is horizontal.
Fy is shown in the above figure but F, is not shown. If the magnitude of F, is 5 N,
which of the following values probably is the magnitude of the net force on P?

o0 w()

36N
42N
48N
6.5N
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8.

9.

Four identical blocks are stacked and pushed by a force F, so that they are moving
together horizontally. If the ground is smooth, find the force acting on 4 by B.

F—» 4| B|C
W

conlider the whole vrass:

=

| 4;|§ SR N
-

A

Two coherent sources S; and S; produce interference pattern in a ripple tank as shown.
Solid lines represent crests and dotted lines represent troughs. If the separation of S
and S, is 12 cm, which position has a path difference of 4 cm from the sources?

AW
(B X i
c. v S A
D. Z
bod. o X = ZA- 15N
= 5. 5 A\
= '1 ¢ I~
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PR [P Fhrrtaddadacrlrrredrraadaa-r-frres FlgureA
D e B e B e e o e o B o e e e R N S N B B S S S S U 3 ¢ s o oy Ny Wy Sy Sy A |
Lddddaadob b bbdtdddaddebb b bbbt dddddatlbbb bbbl it d g dada-b s d
sidddaasiclcatrladaodasceebvrsadagoacbeeiilisaadadlcclieda
i Arirrie i i i WS S i v M S A wrr s
- A Figure B

%, -

] ) N~

|

x. > \“ !
Figure A shows the equilibrium positions of some air particles and Figure B shows

their positions at an instance when a sound wave given by a loudspeaker propagates
towards the right. Which of the following statements is/are correct?
€)) The wavelength of the wave is 12 cm. X distand befaten Com prctsion

2) The amplitude of the wave is 1.4 cm.,/ \ und rovefarfion = 2 -,
)

(3)  The rightmost particle in Figure B is at rest.* >
i WM \"\3 '!{b \‘ i\. € ( e lcwavth ‘ =5 \ gy .,
. Qa

B. (1) and (2) Only WL A d ‘K?m‘, (& A .

C. (1) and (3) only b i Zwd PO {rcle

D.  (2)and(3) only

Two musical notes X and Y are recorded by a C.R.O. with the same display setting as
shown. Which of the following can be deduced?

(D) Yislouder than X. ./ aw pl e de

2) Yis of higher pitch than X. lavgev /A 7 s E
(3)  Xand Y have the same waveform. ,

sound X sound Y
A. (1) only
B. (1) and (2) only
/C.) (1)and (3) only
D. (2)and(3)only
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*12. A monochromatic light beam is incident to a diffraction grating and the angle between

13.

the zeroth and the second order fringe is 35°. How many fringes can be observed on the

” . 0
screen’ J S d s A
. 4 2 | ) { oy 3

d 8w 357= 9 A - S
(A‘ 7 d 2 | ,/
B 9 N T35

|

C 11 = ’\ (v
D 13

Diffraction Grating

Incident Beam

iy A orded
2
In the figure, two identical loudspeakers S; and S, are connected to a signal generator.
MAN is the perpendicular bisector of $1.S;. Which of the following graphs best represents
the change in the amplitude 4 of the sound detected along MN?
A. B.
A A
0 ‘ M U \_N
> il L
0 M N o N2
R : . N2 W J \L/"\ N
C (D.) [y» P ) (/e
A ekt A ,ttw ‘,w,ﬁ',v/b/" o
\ fL u‘/‘b' ,&UU i
A ¢ \ ( \
0 M N 0 M T
7

Page 12 of 25



14.

15.

16.

An elastic string connected to a vibrator and a fixed wall steadily vibrates as shown.
Which of the following statements is/are correct?

wall

1) All particles on the string vibrate in phase. / ’
2) All particles on the string vibrate in the same frequency. /
3) All particles on the string vibrate in the same amplitude. ¥ Y

FlLL v
A A V

- />\ v l]w ] '{'(;:L’\—( L £ J?
(A’ (1) and (2) only ; + At

B. (1) and (3) only
C. (2) and (3) only
D.  (1),(2)and (3) e

A light ray enters a glass prism as shown. If the refractive index of the glass prism is

1.5, find the angle @ between the incident ray and the refracted ray.

A 131° 1z %0

B. 139° § mL g
c  ere s X

| & . @ o N
D. 173 - 30 :

= 16] "
Which of the following correctly shows the uses of infra-red and the ultra-violet
radiation ?

Infra-red Ultra-violet radiation
A. Radar Medical diagnosis
B. Sterilizing water Sun-tan
C. Measuring temperature Radiotherapy
LD?’ Remote control Sterilizing water
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17.

18.

*19.

20.

A heater supplies 1000 J of energy to a 5-kg metal block. The temperature of that
metal block rises from 25°C to 35°C. Assume that there is no energy loss to the
surroundings.  What is the heat capacity of the metal block?

e ro- E (000 — o, ~
A 20J°C! U™ AT T = oJ
B. 50J°C & sl
N\ o1 o E
& IOOJ C Tk J; wnTt ule ¢ = —L:1< X
D. 200J°C’ W]

In an experiment measuring the specific latent heat of fusion of ice (/), 0.05 kg of
melting ice is put into 0.2 kg of water in a polystyrene cup. The water is initially at
25°C.  After the ice completely melts, the temperature of the water in the cup is
measured to be 4.5°C. If the specific heat capacity of water is ¢, which of the
following equations can be used to find /2

ewvey oSt _ Wiy ,, Bl
A. 0.2¢ x 20.5=0.05x/¢ — g - T 9eine ¥ aged
B 020x20.5=005x-0.05¢x205 | ) ) by mett=g o wun
C.  0.2¢x20.5=(0.05%+0.05¢) x 4.5 bR L A Ce (0%) e il
(D;  0.2¢x20.5=0.05xs+0.05¢ x 4.5 (0548
(25 -45) (&5-0)

The r.m.s. speed of the molecules of a certain gas X is 341 m s at 25°C. Find the
r.m.s. speed of the molecules of gas X at 50°C.

/ / ) 2 3R T
\ '(’Z'. mula Al 2 4 - ‘7‘,/,
A. 355ms’ i 2 Na
B. 370m s 2/ ~T .
-1 . e —

C. 482ms1 J&= 233+50 o

D. 682 ms T Z?)H;; > JC* = 355, 1//

Which of the following is NOT a property of conduction of heat?

A. Energy is transferred from the hot part to the cold part along an object.

B. The rate of conduction of heat in an object increases with the temperature
difference between the hot end and the cold end of it, keeping other factors
unchanged.

C. The rate of conduction of heat between two objects increases with the area of

contact between them, keeping other factors unchanged.
(D. / The rate of conduction of heat between two objects increases with their mass,
) keeping other factors unchanged.

Page 14 of 25



21. PQORS is a square. Three point charges —g, +x and —3q are fixed at P, Q and S
respectively as shown below. A point charge is then placed at R and it experiences a net
electric force towards S. Which of the following is equal to x?

“ \/E p :7/ S L\' v ivu-\"((\( ‘&* e on }L
Al e o
& e PG OF |
1 TR 1 Dad el Cmpeees
B. -4 ; : Lowntel
2 : : ;
C L ’ : > F w5’ T
. 5(] = tf‘us ‘7 = ‘t&
| W o ;
D. Cannot be determined. a ?\ wd dowr A
J/. ‘{—; >C
VD 2
22.  The following figure shows an electric field. =

frig, PR it OR

q. /2
5 Q o2 = =
(\/—L,\l {7_
R x J2

/] \
Which of the following statements must be correct?
1) When a charge is placed at P, it will move to Q along the field line. \»

2) When a charge is placed at R, the electric force\a?calg on it is zero.
3) The electric force acting on a charge placed at P is smaller than that at Q. |,

Vv
A. (1) only F= & 5
B/ @)only v 4
C. (1) and (2) only denger Fred line . )
D,  (2)and(3)only fieid e = dovection of fore
=3

( LVY i 4‘;7 e
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23. In the following circuit, the voltage across the battery is 2 V. If the ratio of the

resistances of Ry, Ry, R3 and Ry is 1:2: 3 : 4, what is the voltage across R3?

A o 2V
Al i
B E
10 Rl Rel |1
G LA Ry 15k
3 S— i
X Rs
/) ZE oy
Nt 3. Mol

d"‘luz»ﬁi“(
> 2»:} 2 12
e 213

24,
; S e
T—‘— é 3 g
Z[yxt f t b ol "

e ' " Vezx 0
) \'\I LU - | +hzt 4

PR % | T

Which of the following statements is/are correct? b '} /

(1)  The fuse should be connected to wire Z instead of wire X. k i | P 4

v (@) Switch § should be connected to wire X instead of wire Z. 5

«(3)  Wire ¥ should not be connected to the metal case.

A. (1) only

@./r (2) only
C. (1) and (3) only
D. (2) and (3) only

Wi ,
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25. A straight wire of 0.4 m long carries a current of 5 mA in a uniform magnetic field of
107 T. The angle between the wire and the magnetic field is 30° as shown. What is
the magnitude of the magnetic force on the wire?

(A 1x10°N
B. 2x10°N
C. 1x10° N
D. 2x10°N

*26. The length and cross-sectional area of a 1500-turn soler;(are respectively 0.3 m and
4.5 cm®. A single-turn coil of cross-sectional area 3\0512 is placed in the middle of the
solenoid. The plane of the coil is perpendicular to the magnetic field produced by the
solenoid. When the solenoid carries a current of 2 A, what is the magnetic flux through

the coil? (Given pp = 4nx 107 Tm A™) freid 1 Ahe Solgmon 4

& 37710 wh = MeNT gt eiSoxa 0.0120 T
B.  5.65x 10 Wb K 0.3 )
C.  848x107° Wb F o - BA
D.  0.0126 Wb N S

=0 Dirhx 3Ixlp

= . FF xl ,> . ‘/‘];,

27.  Which of the following properties of the induced current increase(s) with the rotating
speed of the coil in an a.c. generator?
(1)  Period ¥ T F
2) Peak value /

3) Frequency y

A. (1) and (2) only

B. (1) and (3) only
LC/ (2) and (3) only

D. (1), (2) and (3)

12
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*28. The instantaneous value / (in A) of an alternating current at time ¢ (in s) is given by the
equation/ = V25in207t. Which of the following descriptions are correct?
) The frequency of the a.c. is 10 Hz. v ahile

(2)  The value of I varies between —~/2 A and++/2 A7 fl__wim» 3

3) The r.m.s. value of the curren} is1TA. / / ©
oo p® N,

A, (Dand (@) only "M 7z TR su et pepeats - F o:1n

B. (1) and (3) Only { ‘(KL‘X\ Sth wSoy dai 8 (/ wa | ) > 2ot - IR

C. (2) and (3) only : ey

(D) (1), (2 and (3) Sa N

PIV= 2 J=10Hg
29,
A AN -
- 059

circuit (1) circuit (2)

In the two circuits shown above, the two batteries are identical and the four resistors are
also identical. Which of the following statements is INCORRECT?

The equivalent resistance of circuit (1) is greater than that of circuit (2).
The reading of voltmeter V/; is smaller than that of voltmeter V5.
The reading of ammeter 4, is greater than that of ammeter 4,.

The power dissipated in circuit (1) is smaller than that of circuit (2).

(= »

30.  Two parallel metal plates are placed horizontally with a separation of 1 cm. A voltage
of 2 kV is applied across the plates. An oil droplet with a charge of —1.6 x 107° C is
observed to be stationary between the plates as shown. What is the mass of the oil

droplet? F=EX%

1 i\ L ]
A, 326x10"kg 0 3
B)  326x 10" kg "J oil droplet ® 1 oty
C. 652x10" kg i v

5 [ ]
D. 326x10"kg . wa = Eo - Y . Ly m= 33k .
1.81= 50 x L0 13k
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*31. The activity of a radioactive source decreases from 4000 units to 1250 units in 11

32.

33.

hours. The half-life of the radioactive source is e -~k 1
A 6.34 minutes. k= o 10l ;"f

B) 6.56 hours. . / )

C. 6.88 hours. £ = —'—ﬂ; = b.56 L ,
D. 17.6 hours. &

A radioactive source is placed in front of a GM tube connected to a counter. Different
materials are placed between the source and the GM tube. The following table shows
the count rate recorded:

Material Counts per minute
NOthil‘lg 504 Y no
Aluminium (0.2 mm thick) 497 Y, 0
Lead (2 mm thick) 261 ¢ )
Lead (20 mm thick) 157 Y ewni y

The source emits

A. o and [ radiation only.
B

o and y radiation only.
C)
A\

D. o, B and y radiation.

{3 and vy radiation only.

The mass of a nucleus is usually smaller than the total mass of the components of the
nucleus. The difference in mass is converted into the binding energy which holds the
particles together. It is known that

mass of a proton = 1.6726 x 107 kg

mass of a neutron = 1.6749 x 107" kg

mass of an o particle = 6.6447 x 107 kg

What is the binding energy for an o particle? |, (1w yuec o
—— t Z
A. 152x107%7J Cypaz wmass o ok — 2 - 2N 7
®)  453x10727] = 6P 17T = 2 T 2 (1T G
—10 ‘
C. 297x 10777 = - v _0503% A | le 9
D. 3.06x1077J

End of Section A
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Section C: Energy and Use of Energy
Q.3: Multiple-choice questions

3.1

32

3.3

Which of the following sentences about an electric hotplate and an induction cooker
is/are correct?

r= ( -
(L,«,J»:.Lj%,‘\,»,\

(1) Both make use of the heating effect of current to cook, heof nwirel ¢ d {:J »fl_‘;:“’)“tt"L
(2)  Both require alternating current to work properly. e 4
(3)  Both require metallic cooking utensils to work properly. %
A B C D
(1) and (2) only o O O O

(2) and (3) only

(Al (1) only
B
C
D. (1), (2)and (3)

Solar constant is known to be 1366 W m™2. The average radius of the Earth is 6371
km and the Sun-Earth distance is about 1.496x10® km. Estimate the total radiation

energy emitted by the Sun per secon(Lm . el aPEs ‘L( ' TR "
¥ / s Spre’
4 { |
A, 2.11x10%7 / P A B C D
(B)  3.84x10%) K Ui © O O O
C.  3.56x10"J . ~d [ilar povier of Sun= P
27 / P
D. 1.67x10°°J ~__ t 1246
7R ;
I) = ’

A P
2k W,

= 3.3¢xi0
Which of the following best shows the parts possessed by petrol cars, electric cars and
hybrid cars?

parts petrol cars electric cars hybrid cars
N
A.  rechargeable battery x v (/"
B.  regenerative braking system (HX v v
/(C1 combustion engine v * v
D.  motor x v ()
A B C D
o O O O
2
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3.4

3.5

Class:

No:

As shown in the figure, the lamp on a post of height / can be regarded as a point light

source. The illuminance on the ground at X is directly proportional to

—+

junction

The above figure shows a basic LED. Which of the following is/are correct?
@) The p-layer is connected to the positive pole of the battery.  /

) The p-layer contains excess holes and the n-layer contains excess free

electrons. /

3) Electrons and holes meet at the junction and light is emitted. v/'

A. (1) and (2) only x
B. (1) and (3) only

C. (2) and (3) only

D) (1),(2)and (3)

A. CO;Q. E= — 1 o xWY a4 B Cc »
. (=) \ O O O O
Cos S £ O
B no : A\ lght reaching the 107
) cos’ @ N~ oS U fctona
{ o . "
= 17 e Tey
3
D. cos 0. 1o X
h
light\ ¢ i g‘i
‘\‘ batter; ’—
y:\__j

B C D
o O O O
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3.6 Which of the following statements about nuclear fission reactor is correct?
@) Uranium nuclei split into smaller nuclei for giving out energy. : /
2) Uranium-235 nuclides are used as the fuel. l/ '

3) Pressurized water is used as moderator to slow down the reaction)

X

Thefe 5§ F
A. (1) only A B C Dl
(B/ (1) and (2) only Q. Q@ O O e
C. (2) and (3) only
D.  (1),(2)and (3)
3.7 ‘H+ H-> H+/H

The nuclear energy released in the above reaction is 4.033 MeV. If the binding energy
per nucleon of hydrogen-2 is 1.112 MeV, estimate the binding energy of hydrogen-3.

A 4156 MeV A B C D
B.  5233Mev O O O O
C.  6.902MeV % T l ~dug sy -
(D, 8.481 MeV U of 2x %y FL 855 M|
= Z&hlrs 2. 4 L{ .57 ]

3.8 Which of the following can increase the power generated by a wind turbine?
72 R
(1)  Put the wind turbine off the shore. [ °[vwova v win d
2) Use longer blades. /' ruea $

3) Turn the wind turbine to face the incoming wind;

v
A. (1) and (2) only A B C D
B.  (1)and (3) only o O O O
C. (2) and (3) only
L) 1)@ and(3)
4
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w j n a4 \
Section D: Medical Physics S (
) . y LOVLC0n .«—'\’;() ‘Q% ’ &3 L o )
Q.4: Multiple-choice questions YR { %
: ! W
g | o w2\ S 9y ! sl

4.1 The mear po'i'nt/» of Hinson’s eye is at 40 cm. By wearing a corrective lens of +2D,
how is his vision improved? B e
A. He can now see an object clearly at distaﬁée\as close as 20 cm.
® He can now see an object clearly at distance @s close as 22 cm. Vi© 0222 1

C. He can now see an object clearly at distance as far as 22 cm.

D. He can now see an object clearly at distance as far as 2 m.

A B C D
© O O O

4.2 The figure below shows a simple diagram which gives the relative positions of object

X, object Y, the near point and the far point of an eye. i Y 1o loolc et N = at wo ¢
£ 8

object X object Y

/ /

NN

far point near point

At x: u?. V4 i front of R

If the eye is looking at object Y, at which position does the light from object X and
object ¥ converge to?

Object X Object Y A B C D
A. On the retina In front of the retina O O O O
B. Behind the retina In front of the retina
@ In front of the retina Behind the retina
D. On the retina Behind the retina

4.3 For most people, the sound intensity level of the threshold of pain is 140 dB. What
is the ratio of the intensities of this sound and the softest audible sound?

{
i 18 0% =

) Ly {0 lo

A 21:1 B B i B £ m
B. 140:1
) y T L o O O O
/€. 10™:1 = 1o
D, 101 L,

6
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44

4.5

4.6

Class:

No:

When a sound is transmitted in the ear, the pressure on the oval window is larger than

that on the eardrum. The difference is due to
@) the smaller size of the oval window. v
2) the larger force acting on the oval window.

3) more energy is transmitted through the oval window. 7

‘ No1Ye(ng ‘>w/'[.(1-ig Mol M.w,\.;;;t}\
A/ (1)and (2) only o e i '
B. (1) and (3) only

A B
& (2) and (3) only O O
D (1), (2) and (3)

Which of the following sentences about ultrasound imaging is/are correct?
(D It involves ionizing radiation.
2) It can detect real-time image. ./

3) It is not suitable to observe air-filled organs.

A B
A. (1) only o O
B. (3) only
C. (1) and (2) only
L/D (2) and (3) only
L=1, «
111y Oed = 0 " 2

0.4

0

1
1
1
i >
0.028 x/m

@)=

C
O

oa
O

An X-ray beam of intensity [ travels through a certain distance x in a muscle. The
graph above shows the relation between 7/ I and x, where I is the original intensity

of X-ray when it enters the muscle. Find the linear attenuation coefficient of the

muscle.

A 9m’ 8 g
B, 33m™

C. 40 m™

D. 57m™

C D
o O

~
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4.7

4.8

)0 w >

(

When a patient takes a CT image, he will receive a larger radioactive dose than taking

a radiographic image. Which of the following reasons are correct?

€)) The ionizing power of X-rays used in CT imaging is greater than that in
radiographic imaging. ¢

(2)  The examination time of CT imaging is longer than that of radiographic
imaging. ./

3) The body receives more X-ray coming from different angles when the X-ray
tube rotates.

A. (1) and (2) only A B C D
B.  (1)and (3) only O O O O

(G (2)and (3) only

D. (1), (2) and (3)

The figure above shows a radionuclide image of a patient’s whole body. The grey
scale of the image represents

the attenuation coefficient of the gamma rays.
the intensity of the gamma rays reflected from the boundary of the tissue.
the amount of the abnormal cells.

the concentration of the radioactive tracer.

A B C D
©c O O O
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