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Paper 1 Section B 

Solution Marks Remarks 

1. (a) - Put the sphere into the water bath for a few minutes lA 
- Put/ transfer the sphere into the polystyrene cup (of water) IA
- Measure the final / maximum temperature Tr of the water lA 

with a thermometer

0.80 x cb x (80 - Ti)= 0.50 x 4200 x (Tr- 1i。) lA 

Cb =2625x-Tc一-一To (Jkg一l oc一1)
80-Tr

Precautions: 
- Dry the sphere with the towel quickly before putting it} IA 

into the cup Any 
- Make sure the sphere is fully immersed in water TWO IA 
- Stir the water thoroughly IA 

6 
(b) Thennal energy/ heat is lost during the transfer/ drying of the IA

sphere
Qr Thermal energy / heat absorbed by thermometer, stirrer or lA 

cup 
Qr The temperature of the sphere is higher than Tr when this IA 

final temperature is measured (i.e. Tc not reaching its 
maxi． mum) 

Thus temperature rise of water in the cup is lower than it IA 
should be. 

2 
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3. (a)

(b) 

(c) 

Solution 

6- 0a= 
2-0

=3ms一2 (downwards)

A: 395N B: 569N C: 685N 

In stage B, balance reading= weight (Newton's 1 st law),
mg=mx9.81ms一2=569N

m =58.0kg 

Qr In stage A, acco「ding to Newton's 2nd law

(i) 

(ii) 

(569一395) N =ma= m(3 m s-2) 
m=58.0kg 

For stage C, by Newton's 2nd law,
F=ma 

(569 - 685) N = (58.0 k
s 
一g

2
) a 

a = -2m 

0-6 一2Thus, a=—=-2ms 
T-12

T= 15 s

Height�displacement of lift= area under graph 
(12-2)+15 6 = X 

=75m 

53 

l1
:

arks 

I
Remarks 

llA 

2 
IIA 

鬨 'For g= 10m s汽m = 56.9kg

lM 
lA 

3 

II
M

IFor g= 10 m s-2, m = 56.9 kg, 
a= -2.04ms一2

lM 

2 
llM 

亡
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Solution Marks Remarks 
9. (a) (4)na =238-206⇒ n

a 
=8 IA 

(2)na +(-l)np =92-82⇒ np =6 lA 

2 
(b) (i) 訂刀」2

N=N。 llM 

曰〕t/4.5x!O'yr 

Qr N=N。 : andl =巴 llM T112 
:. t=3.316 xl09 years::.3.3 x}09 years 

二
(ii) Answer in (i) is an underestimate. llA 

The original number ofU-238 atoms should be greater.

the ratio present number of U -238 atoms ＝一N1 l. S !Accept'more U decayed'.original number of U - 238 atoms N。

in fact smaller (than -3 ), llA 

thus longer time should have been elapsed. 

二
(iii)

no. of atoms

2A 

2
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Section B: Atomic World 

2. 

1. C (34%) 2. D (50%) 3. C (57%) 4. B (56%)
5. B (46%) 6. D (52%) 7. A (49%) 8. A (32%)

(a) 

(b) 

(c) 

Solution Marks 

(i) All hotoelectrons emitted (fromX) can reach Y. lA 
Qr Maximum number of photoelectrons emitted is lA 

limited by intensity of light. 
Qr Limited number of photoelectrons is produced in each I lA 

(ii) 

(i) 

(ii) 

second. 

Maximum k.e. reaching anode Y = (0.8 +1.0) eV 
= 1.8 ( eV) 

3.4 = <P+0.8=> <P = 2.6(eV) 

he )!, (6.63x10一34)(3.0xlO8) —= <J>=> = 
;i,, (2.6)(1.60x 10-19) 

,A,= 4.78125 x 10-7 m�478 nm 

No,as 
孕=576 mn(;:,,2.16 eV)>478 mn(;:,,2.6 eV)逛threshold.

Qr/yeuow = 5.20833 x 10 14 Hz <f= 6.27451 x 10 14 Hz 

Qr Eyellow = 3.45312 X 10-19
」< E = 4.16000 x 10一19 」

This light beam is more intense but with 
the same frequency as the original one. 
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Section C : Energy and Use of Energy 

1.8(59%) 
5. A (41%)

2. A (26%) 
6. D (53%)

3. C (76%)
7. C (61%)

4. B (48%)
8. C (46%)

Solution Marks 

3. (a) (i) (I) Friction between contact surfaces is too large which IA
cannot be overcome by the wind at such speed. 

(II)The turbine is automatically locked and stopped, I lA
otherwise the strong wind may d皿iage the blades. 

(ii) P =½pAv3 x ri 二
1600 X 103 W"'如1.23 kg m一五(30m)2x(15 ms一1)3 xri

11 =27.3 % IIA 

(b) (i) Power required from one turbine
40xl06 

= == 0.8 MW or 800 kW 
50 

From the graph, wind speed needed is l O m s-1. 

(ii) (I) 1600 kW x 50 = 80000 kW or 80 MW
From the graph (>80 MW), 15:00-21:00 
(i.e. 6 hours) 

lM/lA 

IA 

Remarks 

Note: Due to wind direction and the 
orientation of wind turbines, the 
power output of each turbine 
would be different in real 
situations. 

2 
lM/lA 
IA 

2 

(II) (80-40)x 106 Wx80%=mx9.81ms-2x 120m llM
m = 2.7183 x 104 (kg s

一 1) IA For g= 10 ms汽m= 26667 (kg s
一I)

2
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Section D : Medical Physics 

4. 

1. A (48%) 2. A (46%) 3. D (55%) 4. C (66%)
5. B (49%) 6. B (45%) 7. D (49%) 8. D (53%)

(a) (i)

(ii) 

(b) (i)

(ii) 

(iii) 

Solution 

B 

A radioactive / radiopharmaceutical substance is injected 
to / inhaled by the patient and 
is transported in the blood stream to the rest of the body, 
the (radioactive) substance accumulates in particular 
organs. 
Gamma rays emitted by the radioisotope are detected by 
gamma cameras. 

Advantage: 
A hot spot (above normal uptake) or a cold spot (below 
normal uptake) can infer some problem with the organ, 
i.e. functional diagnosis.

Tphy = 4 days

Period of time required to reduce the amount of'tracer' 
in the body / organ to one-half of its original value due 
to biological process (such as elimination / excretion/ 
metabolism). 

1 1 1 
—= + — 

T疏 Tphy 1i.io 

1 1 =-+-
2 4 

Tetr = 1.33 days

N=Ni。 e•kl
or 

k ＝ ln2

Teff 

曰）"
} 

tN= 。nTeff

t=�-
ln

T 2 ln(一
5
10
0 

） or 10= 50 (!2 )'IT. 譴

t=-一
ln
1.3

2
3 ln(-5

10 
0 ) or 10=50(-

2 
1) 机33

t:-1 
lA 

lA 

二
llA 

1 

亡
l1A I 

IIM 

IIM 

Remarks 

�3.096days 户3缸 74.3hours,2.67x Io's 
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