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B:15 am — 10:45 am (Eﬂl hours)

Section A

General Instructions

L

There are TWO sections, A and B, in this Paper, You are advised to finish Seetion A in about 60 minutes
Section A consists of multiple-choice guestions in this question paper, while Section B contains
eativentional questions prnted separately in Question-Answer Book B

Answers to Section A should be marked on the Multiple-choice Answer Sheet while answers to Section
B should be written in the spaces provided in Question-Answer Book B, The Answer sheet for Section
A and the Cueston-Answer Book for Section B will be collected separately at the end of the
examination.

The diagrams in this paper are NOT necessanly drawn to scale.

The last two pages of the Question-Answer Book for Section B contain a list of data, formulae and

relationships which you may find useful

Instructions for Section A

I8

L

Lk

Read carefully the instructions on the Answer Sheet. After the announcement of the start of the
examination, you should first write you Exam Number on the cover page of the question paper and insert
the information required in the spaces provided for “Subgect”™, “Name™, “Date”™ , “Level” , “Class™ and
“Exam Mo.” (in the boses for “Class Mo ™) on the Answer Sheet

When told to turn over the paper, check that all the questions are there. Look for the words “END OF
SECTTON AT after the [ast quastion

All gquestions carry equal marks.

Answer all questions, Mark the answers of the Section A with an HE pencil on the Answer Sheet, so
that wrong marks can be completely erased with a clean mbber. You mmst mark the answers clearly,
otherwise vou will lose marks if the answers cannot be captured

You should mark only ONE answer for each question. If vou mark more than one answer, you will
receive NO MARKS for that question.

Mo marks will be deducted for wrong answers.
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There are 33 questions, Cuestions marked with “*” involve knowledge of the extension component.

Section A

1.

In USA, the Fahrenheit temperature scale is used. Conversion between Celsius temperature T and Fahreheit
temperature Tr (measured in “Fyis Tr = 1.8 Te + 32, Which of the following is/are comeet?

(1} Ice melts at O °F. (4] Water boils at 212 °F.

(3) An increase of 1 “C is the same as an increase of 1 °F.

A (2)only B. (3}only C. ()& ()only D. (1).2) & ()

Two objests X and ¥ are made of the same materal, They are heated
separately by heaters of the same power. The graph shows the
variation of temperature & of Vand Fowith time & What is the ratio of
mass of X to that of 17

A. 31 B, 2 C. 12 D. 1:3 s ;

Which of the following statements about the evaporation of a liguid must be correct?

A A liguid evaporates only when its temperature is higher than 0 °C.

B. During evaporation, all molecules at the liquid surface gain enough potential energy to escape into the
space above,

', Ewvaporation carries away the miermal energy of the lguid.

D. A liguid does not evaporate on a windless day.

Which of the following methods can keep ice for a longer time in a metal sontainer?

(17 Paint the wall of the contamner black.

(2} Wrap the container with a layer of cotton.

(3) Put the container on a polystyrene tile.

A (1) & {2} omly B, (1) & (3)only C. (2)& (3) only (1) (2) & (3)

Some gas is sealed in a cylinder of cross-sectional area 2 om® by a
mereury column 5 em long as shown,  The cylinder is under
atmospheric pressure of 100 kPa. The {riction between the mercury
column and the cylinder is negligible. Take the density of mercury as

13.4 g/em®. What is the pressure of the gas? mercury 5}“
A 100 kPa B. 101 kPa . 107 kPa

D Cannot be determined as the mass of the gas is not given gas

A student walks along a curve ABC, which is made up of two

semi=circular parts 45 and B0 of radius 3 m and 4 m "

respectively. He takes 2 s to walk from 4 to B and 5 5 to walk A im m g

from & to C. Find the magnitude of the average velocity of the
student from A to .
A 10mst B 20ms'  Co 3lms!' D 63ms?!
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7. A stone falls freely from rest under gravity. If it travels a distance v in the 1% second. what is the distance it
travels in the 2" second?
Ay B. 2y ., 3y D. 4y

B. Inthe diagram shown, blocks 4 and B are connected by a light

] A
inextensible string and rest on a smooth horizontal table. The 3kg ——{ 2 ks N
masses of 4 and A are 2 kg and 3 kg respectively. Block 4 s
pulled by a foree of 2 N, Find the tension in the string &,
A, DEN B. 12N Co 16N 0. 20N 2%
9. A square uniform board of weight 10 N is pivoted vertically at its centre
I;-lﬂ'

). The board is in equilibriem under the action of two forees. each of

magnitude 20 N acting in the direction as shown. The total force acting

on the pivol is
A ON. B. 28N, . 36 M. D, 40w, d

20H

1 The ditferent in water temperature between the top and the bottom of a waterfall is 0,15 *C. Assuming no
heat is lost from the water to the surroundings, what is the height of the waterfall? (The specific heat capacity
of water 15 4200 Jkg™! =CY)

A 46 m B. 64m . 360 m . 630m

11. A rocket of mass 3000 kg is at rest in space. It then explodes and breaks inte two parts Py and &2 of mass
2000 kg and 3000 kg respectively, Find the ratio of the kinetic energy of Fj to that of P,
A 49 B. 23 G 2 D. &4

12, Two projectiles U and F are launched simultancously from the top of a building. Y is launched horizontally
with a speed of 2 ms™! while 1 is launched at an angle of 60° to the horizontal with a speed of 4 ms™'. Which
of the following statements are correct? Neglect air resistance,

(13 X and ¥ have the same veloeity change over the same period of time,

(2) X and ¥ travel the same horizontal distances in the same period of time.

(23 X and ¥ never meet during their flights.

A {1y & (2} only B. (1) & {3)only Co 2y & (3 only D {1k {23 & (3)

13.% A car is travelling round a civeular path with a constant speed v The centripetal force acting on the car is
F. Which of the following is INCORRECT?
AL Fpoints towards the centre of the circular path.
B. The velocity of the car is perpendicular to its centripetal acceleration,

C. Fis provided by the car’s tyres,
D v= g, where » is radius of the circular path and T is the period.

14* Jupiter's diameter is 1.40 x 10° m and the acccleration duc to gravity on its surface is 24.8 ms2 Estimate
the mass of Jupiter,
A 260x10%kg B, 5.20x10%kg  C. L§2x107kg  D. 7.29x 107 kg
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15, In the figure shown, a plane mirror MY of height & is wall

P

mounted n an adjustable vertizal pesibion on a vertical u 1
wall. K 15 an observer’s eye which is 1 m from the wall 4 E
and 1.5 m above the ground. P is a verhical post of :, .5" im
height 3 m and is 4 m behind the observer, Looking o 1.5m
into the mirror the observer can see the whole image of u h_!, Ay
the post, What is the minimum value of /7 Tim im i
A D30 B 030w C. 050 m D 060

16, A fish in a tank of water looks through a thin glass wall
XNata pin. The image of the pin observed by the fish :-:-:-:—:-:_-: :—}:—_
will be S — pin
A longer than it actually is and nearer to Y. kol
B. longer than it actually 15 and further away from Y, ~ -7~ =777777
L. ahorter than I astualy is and nearer 1o ).
D. shorter than it actually 1s and further away from Y.

17, Inthe digram shown, lenses ¥ and ¥ are made
of the same matenal but have different shapes,
while lenses .\ and Z are made of different
materials with different refractive index » but
have the same shape, Which of the following
statements are correct? X Y Z
{13.X, ¥ and i are diverging lonsca. n—1.5 a—=15 n-17T
{23 ¥ has a shorter focal length than X
{3) £ has a shorter foeal length than Y.
A, (1) & (2) only B. (1) & (3 only C. (20 & (3) only D.o(1),(2) & (3)

18. The displacemeni-distance graph of a wave at a certain ~ displacement / m

instant is shown, If the wave travels at 20 ms™!, what is I

its period? N )
A 0025 B 03s -0.1 ~‘ 0os 0.3
C. 05s D, 035s

distance /f m

19. In a npple expenment, a water wave travels towards a shallow
region. Which of the following quantities of the wave would
change after the wave enters the shallow region?

{1} Wavelength
{2} Speed

i3 F'rﬁr||1£-.ru1:|,.'
A (1) & (2) only BE. (1} & (3 only o2y & (3 only
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20,

23

Which of the following statements about electromagnetic waves are correct?

{1} The speeds of clectromagnetic waves are equal to the speed of light in vacuum.

(23 Al kinds of electromagnetic waves can travel in a vacuum,

{3) Electromagnetic waves are longitudinal waves

A, (1) & (2) only B. (1) & (3)only Co (23 & (3) only D. (13, (2)&(3)

. Which of the following statements about a longitudinal wave are correct?

{1} The particles at the centre of compressions are moving at the highest speed.

{2} Wavelength 1s the distance between two consecutive centres of rarefaction.

{3} All particles in the wave are moving in the same direction.

A ()& (2) only B (1) & (3) only (23 & (3) only Do (1,02 & (3)

Which of the following about ultrasound are correst?

{1} The frequency of ultrasound 18 gbove 20000 Hz

{2y All animals including human beings cannot hear ultrasound

{3} Ultrasound is commonly used in seanning of the foetus.

A (1) & (2) only B (1) &(3)onky C. (2)& (3) only DL & ()

[ the following eircutt. light bulbs 4, B and O respectively have resistance 2 €2, 1 {2 and 3 €1
20
()
e

10 30

B C

Which light bulb glows with the highest power?

A Light bulbk 4 B. Light bulb 5 C. Light bulb & [ Cannot be determined

A stndent mistakenly connects a eirewt as follows.

O—©

®

Which of the following will happen?
{1) The light bulb will be very dim.
(21 The voltmeter will show a near-zero reading,
(3} The ammeter will show a very large reading.

A (1) & (2) only B. (1) & (3)only C. (2)& (3)only D, (1) (2) & (3)
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25, Three uncharged metal boxes X, ¥ and ¥ are placed as shown. A positively charged rod is brought near Y

and held fxed there.

I + |

£
e e — insulaﬁng pad

It X 18 earthed momentarily, which of the following correctly deseribes the charges of 1, ¥ and 27

X ¥ ¥4
AL negative FETD positive
B. nagatve 2210 ZETC
C. nagative negative negative
I FEro FErD ZETD

26.% The ﬁgun_' shows urc:ul.u‘nguhr conl F"E_':‘.I'E.Tm:n ing from left to righl

with a umiform speed across an insulated metal wire in the plane of

the coil. The wire carries a steady curmrent 7. Which of the Following M Right
gives the correat sequence for the direction of the current induced d B :

in the coil FORS? =

A Clockwise and then anticlockwise 0 B wire

B. Anticlockwise and then clockwise
C. Clockwise, then anticlockwise and finally clockwise again

2. Anticlockwise, then clockwise and finally anticlockwise again

27% An alternating current passing through a resistor varies sinusoidally as shown in Figure (a). The average
power dissipated by the resistor is 47 If another allernating current with waveform in Figure (b) is used

instead, what will be the average power dissipated by the resistor?

current [/ A, current /7 A

i f

2la
s TERES IS
= fj ! = fi t
0 timetls 0 05T 757 T metls

—21n- [T} NN PRSI SN F—

Figure (a) Figure (b)

¥ i . :
A B. 1.25 0 C.250 D 5F

=
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28.* The following figure shows an ideal transformer, in which the primary and secondary coils have

29,

a0,

3l

respectively 50 and 300 tnrms The rm s voltage of the a ¢ sonrce 13 2200V and the resistance of the load
is 1000,

transformer

a.c. source load

Find the peak current in the secondary eircuit.

A 1142 A B, 22A C. 22424 D. 44 A

A charged particle s accelerated across the gap between two parallel metal plates mamtamed at a certam
potential difference in a vacuum. Assuming there 15 no gravitational force, the energy acquired by the
charged particle in crossing the gap depends on

(1) the potential difference between the plates.

(2} the width of the gap.

(3) the mass of the charged particle.

A, {1y only B. (3)only C. (& (2)only D. (2) & (3) only

The straight lines in the diagram represent electric field lines. Which of the following statements about

this electric field are cornect?

(1) A stationary negabive charge placed at # tends to move 1o 0,
12} The electric field strength at 15 stronger than that at O
(3} Work has to be done in moving a positive charge from R to P,

A (D & (2)only B. (1) & (3) only C.(2) & (3) only D. (1) (2) & (3)
The decay constant of a radicactive sample 1s 3 = 10-* 7', The sample initially consists of 80% of

undecaved nuclides. How long does it take for the percentage of the undecaved nuclides in the sample to
decrease to 2%

A, 0,21 hours B. 342 hours . 3.02 hours I3 &, 19 hours
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A decay series i1s shown below. The series ends with nuclide T.

P20 Byr 1,8 T,
It is known that P and T are isotopes, Which of the following statemnents are correct?
(1) R and & have the same number of protons and neutrons.

(2} Some nuelides in this decay series are unstahle.
(31 Semits a neutron to form T

Al (D& (20 only B, (1) & (3)only C. (2) & (3) only D (1, (2) &3

When a polonivm-210 (Po-210) nucleus undergoes o decay, 5,31 MeV of energy is released. The half-life
of Po-210 15 138 days. Estimate the total amount of energy released by 1 kg of Po-210 in 64 davs. Take

the mass of 3 Po-210 atom as 210w
Given: 1 u=1.661 = 10-¥ kg = 931 MeV

A 419 % 1074 MeV B. 4.46 = 10M MeV C. 7.61 = 10M MeV D. 1.52 » 10% MeV

=% End of Section A ***
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This paper must be answered in English 1
Instructions for Section B 2
1. Write your Exam Number in the spaces provided on this
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2. Refer to the general instruction on the cover page of the 4
Cuestion Paper of Section A.
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either exact or correct to 3 significant figures 9
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Answer ALL questions in this section. Parts marked with **" invelve knowledge of the extension component.
Write vour answers in the spaces provided,

Question No. 1 2 3 q 5 6 7 ] 9 10
Marks 8 8 8 8 8 8 8 7 11 10

1. Ice of mass 0.95 kg is heated by a 1600 W heater fromn -100 5C to 200 *C, The graph below shows how
its temperature changes with the energy transferred to it.

temperature / S0
200 Y

150

100

L)

0 -
5 10/ 5 20 26 B0 p5 |40 45 |50 B5 60 65 enpmyfq0ed

o0

=100

(a)y  Usethe graph to estimate

(i)  the specific heat capacity of ice. (2 marks)
{ii) the specific latent heat of vaporisation of water, (2 marke)
(b)  How long does it take to melt the ice into steam? (2 marke)

(¢)  Suppose the mass of the ice is doubled and it 15 heated at the same rate. Sketch on the same
temperature-energy graph of the ice above when it is heated from -100 °C to 200 °C. (2 marke)

Fé Physics Mock Exam 2009 to 2020 Paper [ Section B Page 2 of 16



Exam MNumber

2. A frictionless gas-filled cylinder is fitted with a movable piston with arca of 0.4 m” as shown in Figure 2.
An ideal gas at a temperature of 27 *C and a pressure of 1.3 = 107 Pa is filled in it. Assuming that the
pressure cutside the eylinder is 1.0« 107 Pa.

A = 0.4m! .
Figure 2
(ar  How many males of gas are filled in the cylinder? (2 marks)
b1 If the piston iz in equilibrium with the gas, find the mass of the piston. (3 marks)

{c)  The gas is compiressedl isothermally to half of its original volume, Find the gas pressure after this
€ OMIPTEss 101, (2 marlg)

{d) Apart from high temperatures, State the other condition that a real gas will behave like an ideal gas.
{1 mark)
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3, In abaskethball match, Henrv shoots the basketball at the ring of the basketball board 4 m away from him
as shown i Figure 3. The height of the ring 15 3 m and the basketball is 1.8 m above the ground just
before Henry shoot i,

} Figure 3

1 |
e |

basketball

P o e R L O TR

dmi

If the basketball hits the ring of the basketball board at its highest point of trajectory and the air
resistance and the size of the basketball are neghgible, Tind

(a} the time of flight before the basketball hits the ring of the basketball board, (3 marks)
thy  the spead of the haskathall just after it leaves Henry's hand | andd (3 marks)
c)  the angle of projection of TTonry ™s shooting, (2 marks)
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Exam Number

4.

A uniform rod of mass 16 ke and length 2 m 15 pivoted at point 4 on the ground and held stationary with
a force [ acting at point B as shown in Figure 4. The force F 15 pointing i a direction which 13 607 from
the ground

£
30° K
T L T R A R

Figure 4
iFround
ia) Draw on the space beside the above figure the free body diagram of the uniform rod {2 marks)
(b (1) What is the magnitude of the force F? {2 marks)

(1) Find the magnitude and direction of the resultant force acting on the untorm rod by the
ground at point 4, {4 marks)
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3,

A monochromatic light ray enters a glags sphere of diameter 10.0 cm from air as shown in Figure 5. The
incident ray iz parallel to the diameter A8 with a separation of 4.5 cm.  After entering the glass sphere,
the ray crosses the diameter AOF at a certan point between centre @ and pomnt B.

N ¥
Figure & 4.5 cm //Q
4 = B

fa) Mark on Figure 5 the angle of incidence # and angle of refraction r. (1 mark)
(b Calculate the angle of incidence i. (2 marlks)
(ch  If the angle of refraction 1s 28 &, calculate the refractive mdex of the glass sphere. (2 marks)

(d) [fthe frequency of the light ray is 5.4 » 10" Hz, find its wavelength, in nm, inside the glass sphere.
{3 marks)
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Exam Number

6. Figure 6 is a simple experimental setup to study the image formed by a convex lens. The translocent
miler is an ilhuninated abject, the position of which remains unchanged throughowt the experiment. The
position of the lens iz adjnsted 2o that a sharp image of the mler iz formed on the screen.

translucent ©OMVEX HeAeD
ruler lens
Figure 6
{a} Suppose that the distance between the lens and the rmuler is 25 cm and the focal length of the lens 1s
20 cm, What i the distance between the mler and the screen? (3 marks)

{b) Ifthe screen is now moved a few centimetres towards the mler, how would you admat the position
ofthe lens to give a sharp im@age on the screen again? i1 mark)

{c} Kesping the lens position unchanged, it is now replaced by another convex lens of shorter focal
lemgth, amd the screen is adjusted to give a sharp image. How would the magnification of the
image be affected? Increase, remmin unchanged or decrease? Explain your answer briefly. (3 marks)
Magnification:
Explanation:

{d) Explain the reazon why an image will not be formed on the screan when the distance between the
lens and the ruler is smaller than the focal lengih of the lens. {1 mark)
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7. An earthquake propagates in the form of waves. The quake centre produces both longitudinal and
transverse waves, which are known as P waves and S waves respectively. The two types of wave
propagate at different speeds in the earth’s crust. Figure 7.1 shows the distance-tme graphs for these

two waves.
dismucclkm‘._..,.

wo |t

: i 4l bd e g il 4 4 : 444
B 4ot s N R B N N i - b ede
orp ' 49 eroyee ' H . . ' -
$td—t i 44 e B e S e R = |
t

400

0 30 60 90 120 150 180 "-m:,s

Figure 7.1
Three detecting stations 4, B and C are located at the vertices of an equilateral triangle as shown in
Figure 7.2. Their mutual separation is 600 km. Figure 7.3 shows the records {seismograph traces) of an
earthquake recorded by these stations. Due to the difference m speeds, the P and S waves are detected at
different time=. Such a tme difference 1s called the S-P mnterval. The S-P intervals are respectively 45 s,
27 s and 18 s for stations A, B and
start §-Pinterval

1.4 l e

’lo o\‘ ’-‘*“ ‘IMF — B .
P h)

N
/'

100 ki
Figure 7.2 Figure 7.3

F6 Physics Mock Exam 2019 to 2020 Paper [ Section B Page 8 of 16



Exam Number

{a) With reference to the wibrations of particles, state the difference between longitudinal and
Iransaverae waves. {1 mark)

(k) Which station A, B and C, is the closest to the quake centre? Give THREEE reasons to support vour
ANAWET, (< marks)
Station:

Eeason 1:

Feason 2:

Feason 3:

(¢} (i)  UseFigure 7.1 to find the distance of station 4 from the guake centre, Indicate clearly vour
answer in Figure 7.1. (2 marks)

Dhstance of station 4 from the quake centre:

(1) Henece, use symbol “X" to indicate the approximate location of the quake centre m Figure 7.2
{1 mark)
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8. An apparatus 1s set up in Figure 8a to measure current. Co1l X 15 a 100 turns circular coil of mean
diameter 300 mm. Square col ¥ of area 3 mm? and 100 turns, is prvoted at the centre of coil X and is {Tee
to tum about a horizontal axis 44", in the plane of coil AT When there is no current, the 40 mg rider 15
adjusted to make the pointer horizontal.

Grven; the magnetic field B produced by current 1 at the centre of coil X5 B = hl:,_f

whera V15 the number of turns, & is the permeability of free space, T 15 the current and R is the radius,

Fieure Sa

Figure &b

(a}) Fmnd the magnetic ficld produced by the current in the coil X at iis centre, express the answer n
terms of the current I (1 mark)

ity Ifthe couls A and ¥ are connected in series, When an gumrent [ flows through the two goils, the rider
of masz 40 mg has to be moved 80 mm to the right to restore the pointer to a horizontal position.
{11 InFigure 8b, which direction sheuld the current in coal Ve flowing, along PORS or PEROY
{1 mark)

(11}  What will be the torque acting on the square coil ¥ when an current I flows through the two coils?
f2
marks)

{111) Find the current I in the ¢ireuit, (3 marks)
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Exam Mumber

9 As shown in Figure 9, & conducting rod of length 1 = 0.5 m 15 placed on two parallel conducting rails
which are eonnected with a resistor B = 40 £ A unitorm magnetic field B = 20 mT exists and suppose
the rod is initially at a distance  from the resistor and it is kept moving at constant velocity v=1ms™

B=20mT I

X X X X X M ¥ X X x
s ¥
X¥K X % X K X X X -
v i

. Xl |x = = x X X =
Figure 9 R i.:' 0.5m
K HW W MK X ¥ oM X )
N ¥
N OX X X X X X

o

{a) Find a peneral expression of the induced em.f & in terms of B, 5, v [ or R, in the circult and

determine the magnitude of the em fe. (4 marks)
(b1 What will be the power dissipation of the induced current flowing in the resistor? (3 marks)
(c} Briefly describe the change of the energy of the syatem. (2 marks)

() Fud the meaguiude of the esternal e reguned o keep the conducting 1od moving @6 constant
veloeity v = 1 ms!, 2 matks)
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10, Muclear Tusion power Is regardad as a clean sustainable energy source for the future. One possible fusion

reaction to be used in a fusion reactor 15 shown below.

2yl 4 1
1 H+ H—, He+ n +energy
fa) USﬁ' the f:}llﬂwﬁ data, calculate the meri released in the fusion in joules.
neutron 1008 565
hydrogen-2 2014102
hydrogen-3 3.016 49
helium-4 4.002 603
{Given: 1u=1.661 = 10¥ kg and e =2.998 = 10¥ m s} (2 marks)
(b} A major difficulty of hamessing nuclear fusion power is the high initiating temperature arising

fraom the electrostabie repulsion between the positively charged nucled in the fusion reaction

Hydrogen nuclei must be less than 1 = 107" m apart in order to start the fusion reaction. Suppose

the electric potential energy of two hydrogen nuclei at this separation is 2.30 = 10714 J,

{1) In a fusion reaction, to overcome the electrostatic repulsion between hydrogen nuclei and
bring them ¢lose enough for 4 head-on collision, Kinetic energy must be provided to cach
nucleus. Estimate the temperature at which the average kinetic energy of a hydrogen nucleus
15 required. Assume the reactants to be a monatomic 1deal gas. (3 marks)

() In fact, nuclear fision can oceur at a temperature about 10 times lower than that m (1),

Supgest one reason for this. (2 marks)

(e}

Some experimental fusion reactors use magnetic field to confine the fuel. Brietly explain why such
cotfinement is needed. {1 mark)

(d)

Why 15 muelear fusion power deseribed as “clean™? Compare the products of nuelear fusion with
that of combustion of fossil fuels. (2 marks)
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Unless otherwise specified, numerical answers sheuld be
either exact or correct to 3 significant figures.

The last two pages of this guestion paper contain a list of
data, formulae and relationships which you may find
useful.
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Section A: Atomic World

Q.1 Multiple-choice questions

I.I  When an « particle is directed towards a gold atom, it bounces back. Which of the following is suggested

by this result?
(1) The mass of the « particle is about the same as the gold atom.

(2) The o particle experiences a repulsive force.

(3)  All the charged particles in the gold atom are concentrated in a tiny core.

TS N w >

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

(1).(2) and (3)

1.2 A photocell is connected to a d.c. source with constant e.m.f. The polarities are connected as shown.

incident photons 3N,
)

AX

anode cathode

5 o

d.c. source

When photons each of energy 4 ¢V are incident on the cathode of the photocell, the maximum Kinetic

energy of the photoelectrons reaching the anode 1s 2 eV. Which of the following MUST BE correct?

A
B.

If photons cach of energy 2 ¢V are incident on the cathode. no photoclectron is emitted.
If photons each of energy 2 ¢V are incident on the cathode, photoelectrons are emitted but
none of them reach the anode.
[f photons cach of energy 2 ¢V are incident on the cathode. photoclectrons are emitted and the
maximum kinetic energy of the photoelectrons reaching the anode is 1 eV.
The work function of the cathode is 2 eV.
A B B D
O O O O
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Exam Number

1.2 According to Bohr's model, the electron in a hydrogen atom

emits energy when 1t stays m a certain orbit.

o N o

emits energy when it moves from a larger orbit to a smaller orbat.
can move to the ground state by emitting the wonization emergy.

can escape from the atom by emitting high enongh energy,

A
O

D
O

1.4 A hvdrogen alom absorbs a photon of energy F so that it 15 excited from quantum number 7 =2 ton =3,

How much energy would it absorb if it is excited from quantum number » = 3 to »n = 47

A —

o144
3

B EF

C %E
1

D EE

=

1.5 Several energy levels of a hvdrogen alom are shown in the ligure below,

a3
I
B

a
]
(%]

n=1

Whish of the following photons can be absorbed by a hyvdrogen atom i its ground state”

A photon with energy 1.51 eV
A photon with energy 255 ¢V
A photon with energy 12.3 eV

on @

A photon with energy 14.5 ¢V

F& Phvsics Mock Exam 2019 to 2020 Paper 11

Energy
—0.858V

-1.51eV

—3.40 eV

-13.6 eV

A
O

Qo
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1.6 A hydrogen atom 15 raised to the d4th excited state. Which of the following wavelengths of visible hight
must NOT be emitted when the atom returns to the ground state?

A 435n0m
E. 4&Enm £y E c D
C.  605nm O O O O
[ &58 nm

1.7 Which of the following statements about a scanning tunnelling microscope are correct?
{13 Tt enly works on a conducting surface,
{20 It makes use of guantum twnhelling to produce images of a sample surface,
(33 It has a high resolving power because the electrons in the current produced m it have very short

wavelengths.

(13 and (2) only
(1}and (3) only A D
(2)and (3) only O Q O O

(1), (2) and {3

o owoe

1.8  Which of the following are the funetions of adding titanivm dicxide (Ti0:) nano particles to fabrics?
{17 Blocking UV light
{2} Preventing the static charges to accumulate
{3) Inhibiting the growth of bacteria

{1yand (2) only

-
a1]
9]
vl

A
B, (Tyand (3} only
(2)and (3) only O O O O

(1 (2) and (3)

oo
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Q.1 Structured Question

1.9 A photocell 1 aonneated to o vanable power supply, A micro-ommeter 5 also conneetad in the erreuit to
mesasure the photoelectric current. The metal plate in the photocell is illuminated by blue light. The
intensity of the light is 0.04 W m™ and the wavelength is 480 nm. The graph below shows how the
photoelectric current { varies with the potential difference F across the photocell.

Ho= 10T A

iec

Vi
—3 2 1 0 1 s 3
Figure 1.1
{a)  Estimale the number of photoelectrons enutted by the metal plate per second, 2 marks)

(b} The arca of the metal plate recciving the blue light is 1 = 107" m?, Estimate the number of photons
hitting the metal plate per second, {3 marks)
(e Give OME reason for the difference between the numbers in (a) and (b). (1 mark})
(d} Compare the kinetic energy of a photoelectron just being emitted and the energy of the photon it
absorbs. Explain vour answer without calculation. {2 marks)
() Violet light is then used to replace blue light, Suppose that the number of photons hitting the metal
plate per second remains the same, Use a dofled line fo sketch the corresponding curve in Figurs
1.1. {2 marks}

*** End of Section A ***
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Section B: Energy and Use of Energy
Q.2 Multiple-choice questions

2.1 Twao light bulbs have the same power output but different brightness, Which of the following is/are the
possible reason(s)?
{17 The intensities of visible light grven out by the two bulbs do not peak at the same wavelength.
{23 The two bulbs have different power input.
{3)  The two bulbs emit infra-red and ultra-viclet radiations in addition to visible light.

A (Donly
B. (I}and(3)only A B C D
C. ¢2)and (3) only O O O O

(1), (2) and (3)

2.2 A pamting 15 fixed on a wall. X 15 a point on the painting and 15 1.5 m below the ceiling, as shown in the
following figure. A lamp of luminous flug 1500 bm s placed at a distance 2 m from the wall,

2m

=

lamp

X
paintin

Estimata the illuminance at X Take the lamp as a point socurce, and neglect any reflections of the walls

and the ceiling
A 1531x
B 191lx A 5] = D
c. 192k ) O O @)
v 240 x

2.3 An air conditioner operates at 1500 W and removes 2.0 = 10° J of heat from a room in 1 minute. Find the

coefficient of performanse of the air conditioner,

0,43
055

W

O =
O =
O
0o

o
I
[
&%)
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2.5

Exam Number

& selar cell is connected to an electrie motor, Which of the follewing would happen if sunlight falls onto
the solar cell?

{1} Bome electrons bounded to atoms at the PN junetion become tree electrons.

(2) There is a net flow of free electrons at the PN junction due to an electric field.

(3 A current flows from the n-type layer 1o the p-type layer through the motor,

A (Tyand (2% only
B (1yand (3} only A B C D
C. (2)and (3)only O O O O
D (1), () and (3)
The figure below shows an incomplete design of a house.
- B.5 m .

ig&m

The wall and the reof are made of brick. The designer is considering adding windows to the house
(replacing part of the walls) If the OTTV of the house must be kept below 24 W m—, what is the
maximum ares of the windows? Take the equivalent temperature difference between the interior and
exterior of the house to be § K, Neglect the heat transfer through the ground,

Given:

U-value of brick wall / roaf = 2.6 W m™=2 K-

Rate of heat transfer per unit area through window = 145 W m?

A 0317m

B 240m? A B o D
C 201w c O O O
o 17.0m?
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2.6 Which of the following are the functions of the pressurized water in a pressunized water reactor?

(1) It takes away heat produced by nuelear reactions.

(23 It slows down the neutrons.
{37 It maintaing the chain reaction

H e

o

I3

(1yand (2} only
(1yand (3} only

A iE] (I | ]
(2)and (3) only c O c O

(1), (Z) and (3)

2.7 A fluorescent tube lamp contains mercury inside and is coated with phosphor. Which of the following is

NOT & major step for it to produce light?

o oo wE e

The movement of electrons and 1ons forms electric current in the tube.
The mercury atoms gam energy {rom elecine current
The electrons in the mercury atoms are emitted and are incident on the phosphor coating.
The phosphor coating emits visible light
A E " [

O O O O

2.8  Inusing an electrical appliance, usually part of the energy input to the applianee is wasted. Which of the

following is/are the energy wasted inusing these electrical appliances?
(11 Heat transterred to the surtoundings from the cooking pot when using an induction cooker to eook

oo,

{27 Energy released in the form of invisible light when using an incandescent lamp for illumination,
{3)  Heat removed from a room when using an air conditioner to cool down the room.

aw

=

(1} emby
(2} onky

A B . D
(1) and (2) only @] QO @] O
(13, (2) and {3)
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2.2 Structured Question

2.9 In a pressurized water reactor, uranium-235 (U-235) 15 used as the fuel. Controlled nuclear fission takes

place in the reactor. A possible fission reaction 15 described by the following equation,

(a)

(b

()
(d)

135 1 141 N 1
9;U+ﬂll_} wBa . wRro Jm

State a difference between the neutron before the reaction and those released after the reaction.

(1 mark}
The table shows the binding energy per hucleon of the nuclides.
Nuclide Binding energy per nuclesn / MeV
-235 7.590
Eor-92 8513
Ba-141 5326
(i} What iz the meaning of the binding energy of a nucleus? i1 mark)
{11} Find the energy released in eV in the reaction. (2 marks)
(1) The efficiency of the reastor 15 40% and 180 g of uranium-235 s consumed each hour in the
reactor. Estimate the power output of the reactor. Express the answer in watts, (3 marks)
Ezxplain how contrel rods are vsed to control the nuclear fission (2 marks})
State a function of the pressunzed water in the reactor, (1 mark}

*** End of Paper Il ***
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List of data, formulae and relationships

Data

molar gas constant
Avogadro constant
acceleration due to gravity
universal gravitational constant
speed of hight m vacuum
charge of electron

clectron rest mass
permittivity of free space
permeahility of free space
atomic mass unit
astronomical unit

R=831Tmol" K?!

Na =6.02 = 10* mol™

2= 9.81 m s (close to the Farth)
G =667 « 100" Nm® kg
¢=3.00 = 10" ms!

e=1.60 - 10%C

=911« 107" kg

=885« 10" C*N'm?
do=4m 10" Hm!
u= 1661~ 10" ke
All=150 =« 10" m

(1 uwis equivalent to 931 MeV)

light vear Iy =946 = 10 m
parsec pe=3.09 « 10" m = 3.26 ly = 206 265 AU
Stefim constant =367« 10* Wm* K*
Planck constant =663 10 T3
Rectilinear motion Mathematics
For uniformly accelerated motion: Equation of a straight line v =mx+¢
R, Arc length =ri
1 : i =2nrh + 201
s - m‘+;ar2 Surface area of cylinder 2k + 2nr’
£ Volume of cylinder =nrh
Vo=t + 2as ¥
Surface arca of sphere = 4’
: 4 3
Volume of sphere = E?I:P"
For small angles, sin #= tan @= @(in radians)
Astronomy and Space Science Energy and Use of Energy
Ghim e g @ .
Lr=- gravitational potential energy Em ) illuminance
i md?" Stefan’s law ‘ AT =Tn
e KM rate of energy transfer by conduction
|—| Droppler effect f d
U= % thermal transmittance U-valug
F =é‘:;r1¢;g.=11.-"‘ maximum power by wind turbine
Atomic World Medical Physics
1 2 1.221 = 5.z .
E MV = if - ¢ Einstein's photoelectric equation " = Eayleigh erterion (resolving power)
Eﬂ=_i. mee' | _ _Eev Pﬂ‘r‘r"ar=llf. power of a lens
n® [8nis,t | ;
r.:mrg}. level equation for hydrogen L=10 lugx intensity level [dB)
atom
B 6 Z=p¢ acoustic impedance
A=—=— de Broglie formula I {Z,-Z,)?
p nw o ==t = Ll intensity reflection coefTicient
1222 . . " Io (Z:+Zy)
O 7 Rayleigh criterion (resolving power) i = e transmitted intensity through a
meecium
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Al

A3

Ad

B3

BT

Cl.

C3

E = mcAT
E=Ithm

PV =nRT

pV-= % 4'-.-'Jl:i*‘r-:_2
e = IRT

2N,

&v_tp
Af AF

F=m

meoment = F = d

Er=mgh

Exam Number

energy transfer during
heating and cooling

energy transfer during
change of state

equation of state for an
ideal pas

kinetic theory equation

molecular kinetic energy

foree

moment of a force

gravitational potential
Enargy

kinetic energy

mechanical power

centripetal acceleration

Mewton's law of
gravitation

fringe width in
double-slit interference

diffraction grating
equation

equation for a single lens
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D1

D7

D,

[

D11

ma2

D13

El.

E2.

A=R+R

]
'.‘-UI._.
2|~

-
a

oo -

P=I¥V=FR

F=Bgvsn &

F=Bsin &

Coulomb’s law

electric field strength due toa
point charge

electric field between parallel
plates {numerically)

resisianece and resisirvity

resisiors 1n series

resastors in patallel

POWEr in 8 cirelt

force on g moving charge in a
magnetic field

force on a current-carrying
conductor in a magnetic field

magnetic field due to a long
stradght wire

magnetic field inside a long
solenoid

induced e.m.f,
ratio of secondary voltage to

primary voltage ifna
transformer

law of radicactive decay

half-life and decay constant

activity and the number of
undecaved nuclel

mass-energy relationship
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