HKDSE Physics Practice Papers
Samples of Student Performance

High Performance Sample 1: Paper 1 Section B Question 3

2

3. A smooth curved rail POR is.fixed on a horizontal bench as shown in Figure 3.1. P is at a height h above
the bench surface. A small metal ball X of mass 0.03 kg is released from rest at P.
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Figure 3.1
When ball X reaches R, it moves horizontally and collides head-on with another metal ball ¥ of mass
0.04 kg which is initially at rest on the rail. Immediately after the collision, ball X comes to rest while

ball ¥ moves off the bench horizontally with a speed of 3 m s™'.  Neglect air resistance.

(a) What is the speed of ball X just before it collides with ball ¥'?

(cont’d)
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(cont’d) High Performance Sample 1: Paper 1 Section B Question 3

*(c) Ball ¥ lands on the ground at § which is at a horizontal distance of 1.2 m from the bench. Find
the height A of the bench.
(3 marks)

Time thet Bl jouk Mo growt= |21

*(d) Ball X is now released at Q such that ball ¥ moves off the bench horizontally with a smaller speed
afier collision. Would the time of flight of ball ¥ change ? Explain briefly.

(2 marks)

www, StudentBounty.com
-Homework Help & Pastpapers


http://www.studentbounty.com/
http://www.studentbounty.com

High Performance Sample 2: Paper 1 Section B Question 6

6.
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Figure 6.1 shows the following apparatus:

A low voltage power supply, a ray box with a single slit, a full circle protractor and a semi-circular glass
block.

Figure 6.1

Describe how to use the above apparatus to measure the critical angle of the semi-circular glass block.
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High Performance Sample 3: Paper 1 Section B Question 11

11 The decay of radioactive isotope protactinium-238 (**Pa) has a half-life of approximately 136 5. A

sample of 238pga s put in front of a GM tube and the initial count rate is 1000 counts per minute. The
background count rate is 50 counts per minute.

(a) It is known that the decay of 2*® Pa does not emit yradiation. Suggest a simple test to verify the
radiation from 2*®Pa is f radiation but not « radiation.
Hhick (3 marks)

*(b) Estimate the decay constant of 28py,

(1 mark)

| e

................................ BSOS
*(c)  Hence, or otherwise, estimate the time taken for the count rate to drop to 250 counts per minute.

/ _ (3 marks)

____________________ Gs0-50)7 (-s50) @ 5
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High Performance Sample 4: Paper 2 Question 2
Q.2: Structured question

(a) In studying the photoelectrons emitted from sodium, it was found that no photoelectrons were
emitted when the wavelength of the incident light was longer than 5.27 x 107 m.

(iy  Explain why the wave model of light cannot account for this phenomenon.
{2 marks)

............... independerlt Ue _ phteltiic.. o ...,......Mﬁ?.ﬁ....1.‘.?.57.._...'.?}?_./.72____-__7216_.‘,,.-..0..

mdeidmfmt/ﬁummemﬁ,mwxo

(i)  Determine the work function for sodium. Express your answer in electron-volts.
(3 marks)

4

(iify  'What is the physical meaning of work function ?
(1 mark)

A B B v k. tegid . heade. gt |

(cont’d)
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(cont’d) High Performance Sample 4: Paper 2 Question 2

(b)  Figure 2.1 shows a photoelectric smoke detector Peter made for a science project competition. It
consists of a 11ght source S, a photocell C and an alarm circuit. When smoke enters the detector,
light from S is scattered by the smoke particles and enters C as shown in Figure 2.2.
Photoelectrons are produced in C when I1ght is incident on its sodium surface. The alarm is
triggered when the photoelectric current is larger than 1 x 10 A

scattered
light beam

W
opening™, § to alarm circuit to alarm circuit
) n k
&\\\ i smoke il
Figure 2.1 Figure 2.2

(i) If 5% of the photons incident on the sodium surface of C emit photoelectrons, what is the
minimum number of photons incident on the sodium surface of C in 1 s when the alarm is

triggered ?

/ (2 marks)

i SO, r5g = [25xn” v |

(iiy Peter claimed that the detector will become more sensitive if a light source of the same type as S
but of higher intensity is used. Comment on his suggestion.

(2 marks)

’3" ﬁmﬁf““f /17‘”
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Mid Performance Sample 1: Paper 1 Section B Question 3

A smooth curved rail POR is fixed on a horizontal bench as shown in Figure-3.1.

P is at a height & above
the bench surface. A small metal ball X of mass 0.03 kg is released from rest at P.

N N N N N N N R N N S s S s ===

1.2m
Figure 3.1
When ball X reaches R, it moves horizontally and collides head-on with another metal ball ¥ of mass

0.04 kg which is initially at rest on the rail. Immediately after the collision, ball X comes to rest while
ball ¥ moves off the bench horizontally with a speed of 3 m s™. Neglect air resistance.

(a) What is the speed of ball X just before it collides with ball ¥ ?

(1 mark)

(b) Find the value of A.

(cont’d)

www, StudentBounty.com
-Homework Help & Pastpapers


http://www.studentbounty.com/
http://www.studentbounty.com

(cont’d) Mid Performance Sample 1: Paper 1 Section B Question 3

*(c) Ball ¥ lands on the ground at S which is at a horizontal distance of 1.2 m from the bench. Find
the height H of the bench.

(3 marks)

*(d) Ball X is now released at Q such that ball ¥ moves off the bench horizontally with a smaller speed
after collision. Would the time of flight of ball ¥ change ? Explain briefly.

(2 marks)
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Mid Performance Sample 2: Paper 1 Section B Question 3

< A smooth curved rail POR is fixed on a horiz ch as shown in Figure 3.1. P is at a height k above
the bench surface. A small metal ball X of mass 0.03 kg is released from rest at P.
Wz ©.0 5(
#
P ballX P—' B B

ground
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N = T —— ) 12m
G = Qa8 =i
Figure 3.1

When ball X reaches R, it moves horizontally and collides head-on with another metal ball ¥ of mass
0.04 kg which is initially at rest on the rail. Immediately after the collision, ball X comés to rest while
ball Y moves off the bench horizontally ;vith aspeed of 3ms™. Neg]ecté\irieils@

(a) What is the speed of ball X just before it collides with ball ¥ ?

(1 mark)
[N L - . Wl < y’—/&-}é W

Y tenserystion G el
_H;f___'ft...mz!.‘.ﬂc._‘.ff_f‘f‘&ﬁf}r _____________________________
O = 0.0 t voog x 3 o
(b) Find the value of /. . 2 o .03 Vx .

-1 (2 marks)

. View = s K
 FPEletcErgem g " T
e T Y - L I

(cont’d)
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(cont’d) Mid Performance Sample 2: Paper 1 Section B Question 3

) Ball ¥ lands on the ground at S which is at a horizontal distance of 1.2 m from the bench. Find
the height 4 of the bench.
T (3 marks)

*(d) Ball X is now released at O such 1 ¥ moves off the bench horizontally with a smaller speed
after collision. 'Would the tifne of flighp of ball ¥ change ? E

(2 marks)
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Mid Performance Sample 3: Paper 1 Section B Question 6

6. Figure 6.1 shows the following apparatus:

A low voltage power supply, a ray box with a single slit, a full circle protractor and a semi-circular glass
block. =

Figure 6.1

Describe how to use the above apparatus to measure the critical angle of the semi-circular glass block.
(5 marks)
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Mid Performance Sample 4: Paper 1 Section B Question 11

11, The decay of radioactive isotope protactinium-238 (***Pa) has a half-life of approximately 136 s. A
sample of **Pa is put in front of @ GM tube and the initial count rate is 1000 counts per minute. The
backeround count rate is 50 counts per minute.

(a) It is known that the decay of % Pa does not emit yradiation. Suggest a simple test to verify the

. - 23 . . . - .
radiaticn from 2 Pa is Bradiation but not « radiation.
. T (3 marks}

*(b) Estimate the decay constant of
(1 mark)

*(e) Hence, or otherwise, estimate the time taken for the count rate to drop to 250 counts per minute.
(3 marks)
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Mid Performance Sample 5: Paper 1 Section B Question 11

1. The decay of radioactive isotope protactinium-238 (**Pa) has a half-life of approximately 136 s. A

sample of 2*!Pa is put in front of a GM tube and the initial count rate is 1000 counts per minute. The
background count rate is 50 counts per minute.

(a) It is known that the decay of 2**Pa does not emit yradiation. Suggest a simple test to verify the
radiation from **®Pa is S radiation but not & radiation.

__________________ Lchsz/minc%
................... ﬂc 764}{7@4&?14/5]‘/

(3 marks)

__________________ it 4 pdpe foicen He  swmple_aud At GH
_______________ PPCcozﬁégm% vafe. JF ;jm T copaf edffe. is
___________ il ] s Hue W o O radfu B
T e F He two comd e s lide Hrn SO coudsp
PY inale , Hye i« P oradighea.

*(b) Estimate the decay constant of 23*Pa.

. Z’z ¢! mark!
_______________________________ T@d@&/(&ﬂgﬁtﬁfiﬂﬁr:ﬁ

*(c) Hence, or otherwise, estimate the time taken for the count rate to drop to 250 counts per minute.
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Mid Performance Sample 6: Paper 2 Question 4

Q.4: Structured question

The table below shows the linear attenuation coefficient, i, of X-rays for different tissues.

Tissue bone liver muscle lung air
Linear attenuation
coefficient/cm™ 4.00 0.85 0.84 0.20 0.10

(a) Suggest one reason to explain why the linear attenuation coefficient of the lung is smaller than that

of the liver.
(1 mark)

______________________________ Tha,wvo\aﬁéjufﬁm;ui@_ﬁmiwﬁ/{

(6)  Show that the half-value thickness = 22,

p
(2 marks)

____________________________________ Lt do bultovebe thatloess bee %o
éﬁ“:v@(w‘ ______ \/ __________________________________________________________________________
Bk tloles Tole — wklne 3

(¢)  The intensity of a beam of X-ray drops to 1/8 of its initial value after passing through a lung|
Estimate the thickness of the lung.
{2 marks

T}Lc il ss > FRW L £

=

(cont’d)
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(cont’d) Mid Performance Sample 6: Paper 2 Question 4

(d)  Figure 4.1 shows an X-ray radiographic image of a patient’s chest. Explain why the bones

appear white in colour.
(2 marks)

Figure 4.1

Tt > hecruse.  tlere B azﬂ/pﬁ/fiﬁ@wwyﬁy _____ P gesead
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”ﬁ"mgcdi ______ -éémyc,ﬁvst wm%Ms?]m;,’LLh@wA&"
‘ 0

(e)  Artificial contrast medium is sometimes used to highlight an organ in X-ray radiographic imaging,
Suggest two properties that an artificial contrast medium should have.
(2 marks)

ijﬂﬁimﬂwwﬁ«ﬁdi ...... b & A’ZIVA&‘H,{; ________ }j ________ + lﬂ _______________

‘fvmﬁI.’Lnﬁf//n//jwmzuwm:'”ﬁbef ﬂfgn/@/mﬂmuwf/raf“mz :

END OF PAPER
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Low Performance Sample 1: Paper 1 Section B Question 6

é. ' Figure 6.1 shows the following apparatus:
T Alow voltage power supply, a ray box with a single slit, a full circle protractor and a semi-circular glass
block.

Figure 6.1

Describe how to use the above apparatus to measure the critical angle of the semi-circular glass block.
(5 marks)
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Low Performance Sample 2: Paper 1 Section B Question 11

Fr s J2c
11. The decay of radioactive isotope protactinium-238 (**®Pa) has a half-life of approximately 136s. A

sample of “**Pa is put in front of a GF tub® and the initial count rate is 1000 counfs per minute. The

background count rate is 50 counts per minute.

(a) It is known that the decay of 2® Pa does not emit yradiation. Suggest a simple test to verify the
radiation from 2*®Pa is S radiation but not & radiation.
(3 marks)
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*(b) Estimate thve 8 pgy,

*(c) Hence, or otherwise, estimate the time taken for the count rate to drop t¢ 250 counts per minute.
(3 marks)
At ,

__________________ B o s e Al 2 e
> 260.75 O
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Low Performance Sample 3: Paper 2 Question 1

Q.1: Structured question

(a) We observe a galaxy X as shown in Figure 1.1. X has negligible velocity relative to the Earth.
Points A and B are both 10 kpc from the centre. The wavelengths of the H-alpha lines from the
hydrogen gas at points A and B are 656.83 nm and 655.73 nm respectively. The wavelength of the
H-alpha line measured in the laboratory is 656.28 nm.

“— 10kpc —>%— 10kpc —*

edge-on view of galaxy X

Figure 1.1

(i)  Determine the speed of the hydrogen gas at point 4 along the line of sight of an observer on

the Earth.
Vv dA (1 mark)

—

(iiy  Briefly explain at which point, 4 or B the hydrogen gas is moving towards the Earth.
(2 marks)

(i) Assuming that the hydrogen gas at points 4 and B are moving in a circular path around the
centre of X, and that the mass of X is concentrated at its centre, estimate the mass of X
(2 marks)

(cont’d)
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(cont’d) Low Performance Sample 3: Paper 2 Question 1

(b)  Observations were made on another galaxy Y, as shown in Figure 1.2.

E

¢ o b edge-on view of galaxy ¥

Figure 1.2

(i)  The angular separation between points C and E is 1.6°. Given that ¥ is 950 kpc from the

Earth, express the separation between C and E in kpe.
] (2 marks)

[ S 1 1.‘.{....1’.1..@ ........................ Vo
(ii)  Further observations show that the velocities of hydrogen gas at points D and E along the line

of sight of an observer on the Earth are about the same. What could be inferred about the

mass distribution of ¥ ? Assume that the hydrogen gas at points D and E are moving in

circular paths around the centre of ¥.
(1 mark)

(c)  Briefly explain how we can estimate the surface temperature of a star by analyzing its radiation.
(2 marks

Al be swall . K Aol Ao (athmiel fﬂ%
____S.'{;m by u(@, ,,,,,,,,,,, {E’V}/)Qm]ﬂuref /@LQ-"‘" {/\2
_______________ @‘(\ t,,_,s{m {l%¢ngr&k&gJ%Gﬂ@W0

m’e‘[&’F@-&ﬁum‘aﬂﬁmdé{‘@;/f(ﬁmﬁan ....... / ,,,,,,,,,,,,,,, ,

_____________ L/LV\ 'CW- Al $w{utﬁ’(zm7,zra’fw&; g
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Low Performance Sample 4: Paper 2 Question 2

Q.2: Structured question

(2) In studying the photoelectrons emitted from sodium, it was found that no photoelectrons were
emitted when the wavelength of the incident light was longer than 5.27 x 107 m.

(i)  Explain why the wave model of light cannot account for this phenomenon.
(2 marks)

S
.._..........EDK..Q....L.U-.(:l.-\/fﬁ.ﬂ.\.a_.%._.tt;(lﬂa,S%i?%ﬁlﬁ.-..ﬁg&_.xhsi%ﬁhﬂﬁﬁwDg.muat.ﬂ%f@.....,
....ii}_\_-u&...-.ﬁ‘éﬁmr@j.buﬁ....dﬁ.qu,r.\.ﬂs.lﬂtupf.Iﬁ(@nﬁ%.\../ ............................... o

(i)  Determine the work function for sodium. Express your answer in electron-volts.
(3 marks)

................................ ch}i@"/

...................................... WST%
oAb w3y M e e
=T 3/ T 1
........................................................................... 3377*10’Hﬁl
_________________________ gﬁ...ﬁq...eu;glfkmzv,.ﬂﬂ;s.:?._._ma.zuﬂ:ﬁ.....::_..2.7_..\%_&._.@.\1 I

(iii) What is the physical meaning of work function ? i
\mﬁ{' (1 mark)

Umhmﬁmmpmfﬂ\gr%ﬁfﬁofqtgkﬁmv’fbﬂcﬁk
mgu\r%uuﬂ(“qvm‘w”t@gemﬁ’Quff(}msx

(cont’d)
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(cont’d) Low Performance Sample 4: Paper 2 Question 2

(b)  Figure 2.1 shows a photoelectric smoke detector Peter made for a science project competition. It
consists of a light source S, a photocell C and an alarm circuit. When smoke enters the detector,
light from S is scattered by the smoke particles and enters C as shown in Figure 2.2.
Photoelectrons are produced in C when light is incident on its sodium surface. The alarm is
triggered when the photoelectric current is larger than 1 x 10° A,

scattered
li_g_pt beam

Figure 2.1 Figure 2.2

(i) If 5% of the photons incident on the sodium surface of C emit photoelectrons, what is the
minimum number of photons incident on the sodium surface of C in 1 s when the alarm is
triggered ?

(2 marks)

X

(i) Peter claimed that the detector will become more sensitive if a light source of the same type as 5|
but of higher intensity is used. Comment on his suggestion.

(2 marks)

Ii\“@iﬁ- W‘:E\ff. rﬁﬂd‘ﬁﬂf‘ll hereade S Yiumber D'F;’F&[@_
?kﬂcwucﬁm& Pyad, )bw oodd 08T Mn Oea s i Wm. S Fi..
01 e V\\M\(’Kx OnS. D o e aloon.. &&T\S Y.,
C@nsiwe ON e TR Pb Y«m& ..... QYL i'mﬂ_z _________ lﬁ__._{rm h)o)@y

..... QMW)\V\ 7\ 0

]
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Low Performance Sample 5: Paper 2 Question 3

Q.3: Structured guestion

(2)  The heat transfer through a window can be reduced by using double-glazed glass. The table below
shows some information of two types of windows, both made from the same type of glass.

glass T — air

-

Type Single layer - Double-glazed
Thickness 0.01m 0.03 m (0.01 m for each layer)
Thermal transmittance U-value 57 Wm2 K 28 Wm?2K"! .

(i)  Suggest two reasons why the thermal transmittance of the double-glazed window is smaller
than that of the single layer window.

(2 marks)
[ ‘ . /

~ . c L
WSWA ey gy

(i)  On a hot sunny afternoon, the temperatures outside and inside a room are 36°C and 24°C
respectively. .

(1) If the double-glazed window is used in the room and the area of the window is 2 m?,
estimate the rate of heat transfer due to conduction through this window.
(1 mark)

-~ - {:-: ; g i
(2) Briefly explain whether the actual rate of heat transfer will be higher or lower than
your answer in part (1).
(2 marks)

(cont’d)
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(cont’d) Low Performance Sample 5: Paper 2 Question 3

(a) (iii) Other than using double-glazed windows, suggest one method to reduce the heat flow

through windows.
(1 mark)

(b)  An air-conditioner is installed in a room to keep the room cool.

(i)  Briefly explain how the refrigerant in an air-conditioner absorbs heat from the room.
. (2 marks)

g

(i)

Annual energy consumption (kWh)(cooling)

A Sy Corma 1105 Z— Based on 1200 hrs/yr operation = 1106
M%mm-w—m 254
ratigueet AN

Cooling capacity (kW) =2.54

Model
Piadacaesce Hurmber [Yoar
nforrmation Frovider

Figure 3.1
Estimate the amount of heat that can be removed from the room by the air-conditioner in

5 minutes.
‘ r (2 marks)
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Low Performance Sample 6: Paper 2 Question 4

Q.4: Structured question oy

The table below shows the linear attenuation coefficient, y, of X-rays for different tissues.

Tissue bone liver muscle lung air
Linear attenuation
coefficient/cm™ 4.00 0.85 0.84 0.20 0.10

(a) Suggest one reason to explain why the linear attenuation coefficient of the lung is smaller than that
of the liver.
(1 mark)

Vew%tléwﬂmmo\v\{wv(hsaJ«ai}w\u\\w)/ _______________________________

(b)  Show that the half-value thickness = e .
7
AL (2 marks)
S io e

(¢c) The intensity of a2 beam of X-ray drops to 1/8 of its initial value after passing through a lung.
Estimate the thickness of the lung.
(2 marks)

(cont’d)
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(cont’d) Low Performance Sample 6: Paper 2 Question 4

(d  Figure 4.1 shows an X-ray radiographic image of a patient’s chest.
appear white in colour.

Explain why the bones

(2 marks)

Figure 4.1

‘@} Betikm&.& jéNL .7{"(5\7 comwoj( Pme&imﬁ \K\J\t Lmq, A
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Wiy

(e)  Artificial conirast medium is sometimes used to highlight an organ in X-ray radiographic imaging.
Suggest two properties that an artificial contrast medium should have.
(2 marks)

......... : st %slwv\b“%%?qd{ms& v Y @ hich...oo L not B il
Se[m(/,(. ....... l’ ...... $ ‘Z’OMIZL— ______ 1!‘f kb.@/z(,«mm_{_; ________________________________________________________________ ((9)
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