JURONG PIONEER JUNIOR COLLEGE
JC2 Preliminary Examination 2019

PHYSICS 8867/01
Higher 1 27 September 2019
Paper 1 Multiple Choice ‘ 1 hour

Additional Material: Multiple Choice Answer Sheet

READ THESE INSTRUCTIONS FIRST

Write in soft pencil.
Do not use staples, paper clips, highlighters, glue or corraction fluid. _
Write your name, class and index number on the Answer Sheet in the spaces provided.

There are thirty questions on this paper. Answer all questions. For each question there
are four possible answers A, B, C and D.

Choose the one you consider correct and record your choice in soft pencil on the
separate Answer Sheet,

Read the instructions on the Answer Sheet very carefully.

Each correct answer will score one mark. A mark will not be deducted for a wrong
answer.

Any rough working should be done in this booklet.

The use of an approved scientific calculator is expected, where appropriate.

This document consists of 14 printed pages.

[Turn over
2019LPJIC/Prelimf8667/01

More papers at www.testpapersfree.com




Data
speed of light in free space
elementary charge

unified atomic mass constant

rest mass of electron

rest mass of proton

the Avogadro constant

gravitational constant

acceleration of free fall

Formulae

uniformly accelerated motion

resistors in series

resistors in parallel
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1 Three of these quantities have the same units.
Which quantity has a different unit?

kinetic energy
displacement

B impulse

power
velocity

D rate of change of momentum

2 The speed of an airplane in still air is 200 km h™. The wind blows from the eastto west at
a speed of 85 km h™".

In which direction must the pilot steer the airplane in order to fly due north?
A 23° east of north
B 23° west of north
C 25° east of north
D 25°west of north
3 Four students use a ruler to measure the length of a 15.0 cm paper. Their
measurements are recorded on four different charts.

Which chart shows measurements that are accurate but not precise?

A B c D

154 15.4 15.4 15.4
15.2 15.2 15.2—5 15.2
15.04+—n 15.0  15.0- 15.04

£ 148 § 18 g 14.8 § 14.8-

£ 146 £ 14.6 £ 146 £ 146

B B B B

8 1444—= g 1444 & M4T—8  § 144
14.2 142 14.2 14.2
14.0- 14.04 14.0 14,0
13,3-: 13.8- 13.8 13.8
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4 A man stands on the edge of a cliff. He throws a stone upwards with an initial velocity u.
The stone reaches the top of its trajectory at 2.0 s and reaches the bottom of the cliff at
6.5 s. Air resistance is negligible.

What row shows the correct signs for displacement s, velocity v and acceleration a of the
stone at the respective times 7

tls s v a
A 1.5 + + +
B 2.5 + + -
c 35 - - -
D 45 - - -

5 The water surface in a deep well is 78 m below the top of the well. A person at the top of
the well drops a stone into the well. The speed of sound in air is 330 m s™'. Alr resistance
is negligible.

What is the time interval between the person dropping the stone and hearing it hitting the
water?

A 38s
B 40s
C 41s
D 42s
6 A ball of mass 0.20 kg is launched with a speed of 5.0 ms™'at an angle of 30° above the
horizontal. Air resistance is negligible.
What is the kinetic energy of the ball at maximum height?
A 0J
B 043J
C 0863J
D

194
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7 A spring gun is used to launch a steel ball with a constant herizontal velocity. The height

h of the gun from the ground is varied and the horizontal displacement r of the ball when
it hits the ground is measured.

gun

A B
r.ll r.lk
0 > o~ »
0 h 0 h
C D
r.h r.lk
0 > 0 >
0 h 0 h

8 Which pair of forces is an example of action and reaction?
A The centripetal force keeping a satellite in orbit and the weight of the satellite.
B The air resistance acting on a falling rain drop and its weight.
C The normal reraction force from the table on a book and the weight of the book.

D The forces of repulsion experienced by two paraliel current carrying wires.
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9 A body of mass 5.0 kg is thrown vertically upwards through air.
What is the acceleration of the body when the magnitude of air resistance is 4.0 N?
A 1.8ms?
B 9.0ms™?
C 98ms™
D 11ms?
10 Water is pumped through a hose-pipe at a rate of 90 kg per minute. Water emerges
horizontally from the hose-pipe with a speed of 20m s

What is the minimum force applied by a person holding the hose-pipe to prevent it from
moving backwards?

A 30N

B 270N

C 1800N

D 110000 N

11 Two identicalballs X and Y are moving towards each other with speeds of 5 m s and
15 m s~' respectively as shown.

Y

LY

They make a head-on collision and ball Y moves to the left with a speed of 3 m s
What is the speed and direction of bail X after the collision?

A 7 ms™ tothe left

B 17 ms™ to the right

C 20m s to the left
D

23m s to the left
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12 A door is made up of a uniform pane of mass 20 kg.The pane is 0.50 m wide and 0.50 m
high and is freely hinged at the top and bottom as shown. A cable attached to the top
right corner of the pane makes an angle of 30° with the top of the pane and has a
tension of 180 N.

pane

What is the magnitude and direction of the horizontal force exerted by the top hinge on
the pane?

A 110 N to the left
B 300 N to the left
C 110 N to the right

D 300 N to the right

13 A uniform sphere of weight 15 N is placed in between two smooth planes as shown.

vertical

plane sphere

\\\%“Sﬁ?

What is the magnitude of the force exerted by the vertical plane on the sphere?

A ON B 75N C 87N D 26N
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14 A small object of mass m is launched by a spring and travels along a rough track to a
point P. The spring constant is k and the initial compression of the spring is x. As it
travels to P it goes through a dip of depth H. The object experiences a constant force of

friction ffor the entire distance of d.

What is the kinetic energy of the object at point P?

1

A —kl+fd
2
1,2
B —kx“-fd
2
1, 2
c Ekx +fd +mgH

D —;—kxz—fd—mgH

15 A space capsule of mass m re-enters the Earth’s atmosphere at an angle 6 to the
horizontal. Due to air resistance, the vehicle travels at a constant speed v.

The heat-shield of the capsule dissipates heat at a rate P, such that the mean
temperature of the capsule remains constant.

Taking g as the acceleration of free fall, which expression is equal to P?

A %mvz B %mvzsinze C mgv D mgvsing
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16 Two planets X and Yorbit around a star Z in the same direction, in circular orbits with
orbital radii r and 4r respectively. X compietes one revolution in time T.

How many revolutions does Y make in the same time T?

A

0| -

B 1
4
C 4
D 8
17 Which statement is correct for a particle moving in a horizontal circle with constant
angular velocity?
A Thecentripetal force is constant,
B The kinetic energy is constant but the velocity varies.

C The speed and the linear momentum are both constant.

D The kinetic energy and the linear momentum both vary.

18 A circular disc of radius r has n metal studs uniformly spaced around its circumference.
Each stud carries a charge q. The disc rotates about its axis with a frequency £,

What is the current due to the rotating charges?

A M
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19

20

10

A battery with internal resistance r is connected in series with a 2.0 {2 resistor and a
switch as shown.

. ~

@

2.002

A voltmeter connected across the battery reads 12 V when the switch is open but 8.0 V
when it is closed.

What is the internal resistance r of the battery?
A 067Q

8 1.0Q

C 400

D 60Q

An elecfricity supply cable of length 120 m consists of 16 strands of copper wire each of
cross-sectional area 5.0 mm?. The resistivity of copper is 1.7 x 107°Q m.

What is the resistance of the cable?
A 0.026 &

B 0410

c 082Q

D 65Q
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21 Two similar light bulbs are connected to a battery of negligible internal resistance. Each
bulb operates at normal brightness and the ammeter registers a steady current.

et .
&) P
battery ___ ? ®
' Q

If a third identical bulb is connected across points P and Q, what happens to the
ammeter reading and to the brightness of the first two bulbs?

ammeter reading _brightness of bulbs
A fncreases increases
B increases unchanged
c decreases unchanged
D decreases decreases

22 Eight resistors are amranged as shown.

A current of 1.5 A enters the network at junction X and leaves through junction Y.

AEA

Y

What is the current in the resistor of resistance 30Q?
A 025A

B 050A

C 075A

D 10A
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23 A 5.00 V battery of negligible internal resistance is connected across two resistors of
resistance 1000 Q and 2000 €. A voltmeter of resistance 8000 £2 is connected in parallel
across one of the resistors.

5.0V
L

1000 Q2 2000 Q2

8000 Q
What is the reading of the voltmeter?
A 154V
B 167V
cC 250V
D 400V

24 A charged particle moves in a circular path in a uniform magnetic field.
Which statement is correct?
A The period of the circular motion is independent of the speed of the particle.
B The momentum of the particle is independent of its charge.
C The radius of the circular motion is directly proportional to its charge.

D The magnetic force on the particle is dependent on the mass of the particle.

25 A 20-turns square coil of side 5.0 cm is placed so that the plane of the coil makes an
angle of 30° with the direction of a uniform magnetic field of flux density 2.0 T. A current
of
15 A is passed through the coil.

plane of coil

T~ P Y
y

What is the magnitude of the torque acting on the square coil?

A0.75 Nm B1.3 Nm C15 Nm D 26Nm
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26 A plotting compass is placed next to a vertical wire PQ. When there is no current in the
wire, the compass points North (N) as shown in the figure below.

P

i

Q

Which option below shows a possible direction for the compass to point when a current
passes from Q to P?

O Q@ .0

27 It was once thought that the mass of an atom is spread uniformly through the volume of
the atom. When a-particles are directed at a piece of gold foil, the results led scientists to

believe instead that nearly all the mass of the gold atom is concentrated at a point inside
the atom.

Which effect is possible only if nearly all the mass of the gold atom is concentrated at a
point?

A A fewa-particles bounce back.
B Most a-particles are only slightly deflected.
C Some a-particles pass through without any deflection.

D Some o-particles are absorbed.
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28 A different nucleus can be formed by bombarding a stable nucleus with an energetic
a-particle.

%Nais bombarded with an energetic a-particle.
What can be the products of this nuclear reaction?
A %Ne + neutron

B %Na + proton

C Mg +p

D Al +y

29 A sample of a radioactive substance contains nuclide X and nuclide Y. After a period of

time, % of the nuclei of X and % of the nuclei of Y have decayed.

half-life of X
is th ip —— 7
What is the ratio haliife of ¥
P
3
g &
7
c L
8
3
D =
2

30 The isotope 22Rndecays in a sequence of emissions to form the isotope “33Po . At each
stage of the decay sequence, it emits either ana-particle or a p-particle.

What is the number of stages in the decay sequence?
A 3
B 4
C 5

D 6

End of paper
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Data
speed of light in free space

permeability of free space

permittivity of free space

elementary charge

the Ptanck constant

unified atomic mass constant

rest mass of electron

rest mass of proton
molar gas constant

the Avogadro constant
the Boltzmann constant

gravitational constant

acceleration of free fall
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¢ =3.00x10% ms™
Hy =4z x107 Hm™
£, =8.85x1072 Fm™
=(1/(367)x10° Fm™
e=160x10""C
h=663x10 Js
u=166x10"" kg
m, =9.11x10 kg
m, =1.67x107 kg
R=831JK 'mol"
N, =6.02x10% mol™
k=1.38x10"2 JK

G =6.67x10"" Nm?kg™

g=981ms™*
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Formulae

uniformly accelerated motion

work done on/by a gas

hydrostatic pressure

gravitational potential

temperature

pressure of an ideal gas

mean translational kinetic energy of an ideal gas molecule

-displacement of particle in s.h.m.

velocity of particle in s.h.m.

electric current
resistors in series

resistors in parallel
elactric potential
alternating current/voltage

magnetic flux density due to a long straight wire

magnetic flux density due to a flat circular coil

magnetic flux density due to a long solenoid

radioactive decay

decay constant
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Answer all questions in the spaces provided

1 An aeroplane is at rest on a runway. It accelerates in a straight line along the runway
and takes off after 55.0 s.

Fig. 1.1 shows the variation with time of the resultant force acting on the aeroplane while
it is in contact with the runway.

resultantforce / kKN A

113 f---- ;
G7 [ e e .
0 : : ——
0 50 25.0 55.0
time/ s

Fig. 1.1

(a) State two reasons why the resultant force on the aeroplane is not constant as it
travels along the runway.

(b) Caleulate the momentum of the aeroplane at take-off.

MOMENtUM = ......oivieieveeeeveeeereeeneees N 8 [3]

2019/JPJC/Prelim/g749/02
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(c) The total mass of the aeroplane is 7.45 x10° kg.

Calculate the velocity v, of the aeroplane at take-off.

I TUUUUUURR . ¥ SLNN | ||

Vmax

(d) On Fig. 1.2, sketch a graph to show the variation with time of the velocity of the
aeroplane as it travels along the runway.(Numerical values for the velocity are not
required.)

velocity /ms™ §

[} ] 1
VFI'IHX """ i' """""""""" 'E """"""""""""""" i
0 : H .
0 50 25.0 55.0
time/ s
Fig. 1.2
[2]
(e) Estimate the distance the aeroplane travels along the runway.
distance = ..o m [2]
2018/JPIC/Prelim/9749/02 [Turn over
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2 A roller coaster car of mass 380 kg slides down a smooth slope and executes a loop of
diameter d. After the loop, it experiences friction only in the area denoted as
zone A, as shown in Fig. 2.1.

car
smooth
loop
smooth
slope d
NN
zone A

Fig. 2.1

The variationsof gravitational potential energy and kinetic energy of the car with time fare
shown in Fig. 2.2

energy / kJ

F 3
350 \ ‘

3001,

25041 v

200

150

100 \ it
[ \ HEATENEHY
50

0 10 20 30 40 50 60 70 80 90 /s

Fig. 2.2

(a) On Fig. 2.2, sketch the variation of total mechanical energy with time of the car, from
t=0stof=9.0s. 2]
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(b) Between t = 3.0 s and t = 5.4 s, the car executes the loop.

Using Fig. 2.2, calculate d.

(c) (i) State the start and end times at which the car is within zone A.
stattime= ... B
endtime=......ccccee v 8 1]

(ii) Calculate the rate at which the car loses kinetic energy in zone A.

(iii) Calculate the speed of the carwhen it first enters zone A.

speed = ......ccocre e veeeen. M ST [2]

(iv)Hence, calculate the magnitude of the frictional forceacting on the car when it
first enters zone A.

force=......cccooeiiiiiiniei . N [2]
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3 (a} Explain what is meant by infernal energy of a gas.

(b) The pressure p of an ideal gas of density pis related to the mean-square speed of its
molecules by the expression

Show that the average kinetic energy of a molecule of an ideal gas is proportional to
its thermodynamic temperature 7.

12

(c) An engine operates by using 0.024 mol of an ideal gas. The gas undergoes a cycle
of changes as shown in Fig. 3.1.

pressure / kPa
'y
- C
6100 B
976 K.
:
:
E
: D
E
0 )
P37+ ) S PRI
1 300K}
i ! —
0.32 6.00 o
Fig. 3.1 volume / 107 m®
2019/JPJCIPrelim/g749/02
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The temperature of the gas at A and B are 300 K and 976 K respectively.

(i} Given that the gas gains 250J of heat during a heating process at constant
volume from B to C, determine

1. the temperature at C,

femperature = ..o, K[3]

2. the pressure at C,

PrESSUMR = ....iiiviverrriirsiveerercvesen s iaens Pa [1]
(il) Fig. 3.2 shows some of the values of changes in Fig. 3.1.

Complete Fig. 3.2.

change heat suppliedto | work done by | increase in internal
ng gas/ J gas/ J energy/ J

AtoB 0 -200

BtoC 250

CtoD 0

Dto A -100

Fig. 3.2
(3]

2019/PJCIPralim/97 49/02 [Turn over
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4 Fig. 4.1 shows two identical solenocids with their axes aligned and the two opposite faces
at a distance of 0.20 m apart.

0.20 m

————
axié of T
solenoid

Fig. 4.1

The space between the solenoids is a vacuum with a uniform magnetic flux density
of 1.2x10° T.

An electron moving with speed 5.0x10” m s™' normal to the magnetic field between the
solenoids traces an arc of a circular path.

{a) (i) Determine the radius of the circular path.

2019/JPJC/Prelim/9749/02
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(b} In another similar experiment described above, the electron is found to spiral inwards
with decreasing radius even though the magnetic field remains constant.

With reference to the speed of the electron, suggest a reason for this motion.

{c) A uniform electric field is applied in the region of the magnetic field so that the
electron continues undeflected through the two fields.

Determine the magnitude of the electric field strength E.

E= oo NG [2]

2019/PJC/Prelim/o749/02 [Turn over
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5 (a) When monochromatic radiation is incident on a clean cadmium surface, electrons
with a range of kinetic energies up to a maximum of 3.65x1072° ) are released.
The work function of cadmium is 4.07 eV.

{i) Explain what is meant by work function.

....................................................................................................... [1]
(i} Explain why the emitted electrons have a range of kinetic energies up to a
maximurm.
....................................................................................................... 2]
(iii) Calculate the wavelength of the radiation.
wavelength= ...............ccccoeec e, m [2]

2019/JPJC/Prelim/9749/02
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{b) In the wave model of electromagnetic radiation, electrons near the surface of a metal
absorb energy from the wave.

(i) The radiation incident on the cadmium surface in (a) delivers energy at a rate
of 3.0x107% Js™.

Calculate the minimum time it would take an electron to absorb sufficient amount
of energy to be emitted from the metal surface.

{ii) In the actual experiment conducted,photoelectrons are observed to be emitted
without any time lag.

Explain how this observation provides evidence for the particulate nature of
electromagnetic radiation.

............................................................................................................

20194PJC/Prelim/9749/02 [Turn over
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8 Tritium is an isotope of hydrogen and is represented by the symbol "iH .

(a) Explain the term isotope.

(b) Tritium has a binding energy per nucleon of 2.83 MeV.

(i) Explain what is meant by the binding energy of a nucleus.

(ii) Given that the mass of a proton is 1.00783uv and the mass of a neutron is
1.00867u, calculate, to five decimal places, the mass of a tritium nucleus.

2019/JPJC/Prelim/749/02
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{c) In a fusion power reactor, two deuterium nuclei fuse together to form a tritium
nucleus.

(i) Complete the nuclear equation below for the fusion of deuterium.

H+ 2H - 3H +

(11
(ii) For the fusion of deuterium shown in (i), 4.03 MeV of energy is released.
Calculate
1. the binding energy of a deuterium nucleus,

binding energy = ... MeV [2]

2. the mass of deuterium required per unit time to produce 2.86x10° W of
power.

MESS T e kg [3]

20190PJICIPrelim/9749/02 [Turn over
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7 The decay of radioactive materials is a random process. On average, nuclides which
decay rapidly exist for a shorter time than nuclides which decay siowly. It is common
practice when making calculations on decay to make use of the half-life of a nuclide.
One difficulty that arises with these calculations is when the radioactive material is a
mixture of two or more nuclides.

This guestion considers the case when a mixture of two radioactive nuclides is present.
In decommissioning a nuclear power station, this difficuity is compounded by the
presence of about a hundred different radioactive nuclides in significant guantities.

(a) Explain what is meant by arandom process.

.................................................................................................................

(c) '3 Te decays by p emission to '%1. '31is not stable, and decays by p emission to the
stable isotope Xe, but the half-life for this decay is very much longer than that for the
decay of '33Te. A sample of pure'3;Te is prepared at time ¢ = 0, and Fig. 7.1 shows

the variation with time of the activity A of the whole sample. Background radiation
can be ignored.

2019/JPJIC/Prelim/g749/02
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I9(A/Ba)
12.08

11.5 H

11.0

10.5

10.0 Q

9.5

9.0

t/ hours

Fig. 7.1

(i) Write down the nuclear equation for the decay of '>'1 to Xe, showing the mass -
number and atomic number of the isotope Xe clearly.

(it} Explain why the part PQ on the graph corresponds mainly to the decay of '%iTe.

.................................................................................................................................

.................................................................................................................................
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{iii} Determine the gradient of PQ.

gradient= ... [2]
{(iv)Hence, or otherwise,

1. show that the half-life of 2iTe is approximately 0.44 hours,

(3]
2. determine the initial number of ;;Te nuclides in the sample.
number of NUClides= ............ccmiciier e [21
(v) Explain why the graph seems flat after a time of 6 hours.
........................................................................................................................... 21

2019/JPJC/Prelim/9748/02
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(vi)Hence, calculate the half-life of '31.

half-life= ..........ccoovmniiiiiiinnns hours [3]

(e} State and explain whether these two radioactive nuciides would pose any hazard if
found when de-commissioning a nuclear reactor.

End of paper
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Data

speed of light in free space

permeability of free space

permittivity of free space

elementary charge

the Planck constant

unified atomic mass constant

rest mass of electron

rest mass of proton
molar gas constant

the Avogadro constant
the Boltzmann constant

gravitational constant

acceleration of free fall
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e=160x10" C

h=6.63x10"% UJs

u=166x10"7 kg

m, =9.11x 10~ kg
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R = 8.31 JK~'mol™*

N, =6.02x10% mol”

k=1.38x10"" JK

G;6.67x10‘11 Nm2kg2

g=981 ms?
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Formulae

uniformly accelerated motion

work done on/by a gas

hydrostatic pressure

gravitational potential

temperature

pressure of an ideal gas

mean translational kinetic energy of an ideal gas molecule

displacement of pariicle in s.h.m.

velocity of particle in s.h.m.

electric current
resistors in series

resistors in parallel

electric potential

alternating current/voltage

magnetic flux density due to a long straight wire

magnetic flux density due to a flat circular coil

magnetic flux density due to a long solenoid

radioactive decay

decay constant

2019/JPJC/Prelim/9749/03

More papers at www.testpapersfree.com

1 .0
=ut +~at
s=ut+-a
v? =u® +2as
W = pAV
p = pgh
__GM
o

TI/K=T/°C+273.15

1N
P53y ()

E=§kT
2

X = X, Sinet

v =V, cosmf
=+ Xy’ — X°

I=Anvg

R=R,+R, +...

YR=1UR +1IR, +...

v-_9
Ane,r

X = X, sinet
Hod

B="=
2nd

B NI
2r

B =yl

X = X, exp(-Af)

L

[Turn over




Section A
Answer all the questions in this section.
1 An experiment to determine the acceleration of free fall g is conducted by projecting a
stone with speed u at an angle & to the horizontal. The horizontal distance R travelled by

the stone when it returns to the level of projection is measured. Air resistance is negligible.

{a) In determining the speed of the stone, a student defines speed as “distance travelled
per second”.

Explain why this definition is physically incorrect.

.......................................................................................................................................

................................................................................................................................. 2
(b) Show that R is given by the expression
2 ai ;
R- 2u” sindcos#é .
g
(2]
{c) The above expression can be written as
2 .
rY sin28 .
g
The experiment is conducted to obtain the maximum range Ro.
Determine the value of #to obtain Ro.
B e ° M
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{d) The values of ¥ and R, are 12.6 m &' and 16.3 m, with associated percentage
uncertainties of 3% and 4% respectively.

Calculate the value of g, and present the answer together with its uncertainty.
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2 Alight helical spring is suspended vertically from a fixed point, as shown in Fig. 2.1.

spring \ =

mass

Fig. 2.1

Different masses are suspended from the spring. The weight W of the mass and the length
L of the spring are recorded.

The variation with weight W of the length L is shown in Fig. 2.2.

230 ranses
22 7
Liem [F
/‘r
21
205 2 7 6
, WIN
Fig. 2.2

(a) A mass of weight 2.6 N is suspended from the spring.

When the mass is stationary, it is then pulled downwards a distance of 0.60 cm and
held stationary.

For the increase in extension of 0.60 cm, determine the magnitude of the change in

(i) the gravitational potential energy of the mass,

20191PJC/Prelim/@749/03
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(i) the elastic potential energy of the spring.

(b) The mass in (a) is now released. The mass performs simple harmonic motion.

(1) Use your answers in {(a) to show that the total energy of oscillation of the mass is
0.0042 J.

[1]

(ii) Calculate the angular frequency of the oscillation.
angular frequency = ............ccocoee e e, rad s™' [2]
2019/JPJC/Prelim/9749/02 [Turn over
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(c) A light card is attached to the mass, as shown in Fig. 2.3. The mass is pulled
downwards a distance-of 0.60 cm, and released at { = 0.

7%,

A

G

g,

spring \ -

mass

card

Fig. 2.3

The length of the spring is 21.7 cm after the first half of an oscillation.

Calculate the magnitude of the average force due to air resistance on the oscillating
system.

2019/JPJC/Prelim/0748/03
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3 Two sources of sound S¢ and 32 emit waves of frequency 220 Hz in phase as shown in
Fig. 3.1. '

Fig. 3.1

{a) Sound wave is a longifudinal wave.

Explain what is meant by a longitudinal wave.

{b) At point P along the line AB, the waves are found to have a phase difference of
%:r rad. S1 and S; are 5.25 m and 6.38 m away from P respectively. For the sound

waves emitted, determine

(i} the wavelength,

wavelength = .......c.cceee e m [2]
{ii) the speed.
SPEEAd = .o ms™[2]
2019/IPJC/Prelim/6748/03 [Turn over
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10

(c) Point O is equidistant from S, and S.. Sound waves from S and S; arrive at O with
intensities 7 and 37 respectively.

Determine the resultant intensity at O in terms of 1.

resultant intensity = ... [3]

20197JPIC/Prelim/9749/03
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4 (a) Sound waves produced by a loudspeaker arrive at the microphone M via two different
paths, LXM and LYM as shown in Fig.4.1. The lefi-tube is fixed in position, while the
right-tube is a sliding-section.

loudspeaker

sliding-section which can
he moved horizontally

X Y

microphone

Fig. 4.1

Initially, the lengths of paths LXM and LYM are equal. The sliding-section is then pulled
out horizontally to the right by a distance of 0.020 m, and the loudness detected at
microphone M changes from a maximum to a minimum.

(i) Determine the wavelength of the sound waves.

wavelength = ... m [2]

(it) When the opening at M is subsequently sealed, explain why a stationary (standing)
wave can be set up in the tube.

..................................................................................................................................
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{b) Fig. 4.2 shows a monochromatic light of wavelength 600 nm passing through fine nylon
threads. The threads act as a diffraction grating with lines in the horizontal direction.

Part of the pattem of light showing the central bright fringe and its first two adjacent
fringes on the screen is shown in Fig. 4.3.

1.5m I
monochromatic light ﬁ e,
- =] ~

nylon threads
screen

Fig. 4.2

Fig. 4.3 (full size)

(i) Calculate the angle between the two first orders of the diffracted light.

(i} Using your answer to (i}, determine the number of nylon threads per millimetre.

number of threads per millimetre =

2019/JPJC/Prelim/9748/03
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§ Four point charges, each of magnitude g, are placed at the corners of a square ABCD of
side a as shown in Fig. 5.1 below.

tqg +q
AN il ® B

TN s

N o)

1 ~ 7 1

~ s 1

| N\ /

I N y !

| ~ s 1

' N e !

! M 4 :

!
a i, \\9// 'I

' AN |

! e AN '

! ’ N !

' 7 ~ !

1 / ~ !

1 ra A Y |

’ ~ |

! ’ N\

1 ’ N !

Vs ~ !

L7 \\:
PR 7 Y e C

.—q —q

Fig. 5.1

Point O is the centre of the square.

(a) Define electric field strength at a point.

.......................................................................................................................................

.......................................................................................................................................

(b} (i) On Fig. 5.1, draw and label an arrow to show the resultant electric field strength £
at 0.

[1]
(ii) Show that the electric field strength at O is @5
7e,a
(3]
2019/ JPJC/Prelmy9749/03 [Tur over
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(c) A positively charged particle is projected into the square along a fine that lies in the
plane of the square as shown in Fig. 5.2. The line bisects the side AB.

positively charged particle

Fig. 5.2

........................................................................................................................................

(d) Determine in terms of g, a and &, , the minimum kinetic energy required for the charge
at C to move to infinity.

minimum kinetic energy = ..., [3]

20159/JPJC/Prelim/9749/03
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6 (a) A solenoid is connected to a variable d.c. supply as shown in Fig. 8.1,

solenoid flat coil
> Tt -
magnetic |
field lines : =
from solenoid e N -

dc supply
Fig. 6.1

A flat coil of diameter 6.4 cm and 180 turns is placed close to one end of the
solenocid. The coil has a resistance of 1.5 . The current in the solenoid is reduced.

Fig. 6.2 shows the variation of the magnetic flux density B at right angles to the plane
of the coil with time &,

2.0
B11072T
1.0
| i
0.0 +
0.0 1.0 2.0 3.0

tis
Fig. 6.2

(i) Use Fig. 6.2 to explain why the induced e.m.f. across the ends of the coil has a
constant value from¢t=0stot=25s.

............................................................................................................
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(i) Calculate the magnitude of the charge that flows through the coil from
f=0stot=25s.

(b) Fig. 6.3 shows a transformer circuit.

soft iron core
1000 turns W hmmm—— / . 25turns
. SRR

15 W lamp

alternating , "™~
current
supply

Fig.6.3

The primary coil has 1000 tums and the secondary coil 25 tums. A lamp
is connected to the output of the secondary coil. The potential difference across the

lamp is 6.0 V and the lamp dissipates 15 W. The transformer has an efficiency
of 100%.

(i) Calculate the current in the primary circuit.

CUTEME = i cceneeeenee e A [2]

(i) The alternating voltage supply is replaced by a battery.

Explain why the p.d. across the lamp increases but becomes zero some time after
the battery is connected.

2019/ JPJC/Prelim/9749/03
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7 {a) Some of the energy levels of & particular atom X are shown in Fig. 7.1.

EleV,

n=+=

-0.54 n=»5

-0.85 n=4

1.5 n=3

3.4 n=2

-13.6 n=1

Fig. 7.1
(i} State the ionisation energy of atom X.
ionisation energy = ........cccec v ecenneecveenncns eV [1]

(ii} Cool vapour of X at low pressure is bombarded with electrons of kinetic energy
2.00 x 1078 J. '

Determine the number of different wavelengths of radiation that will be emitted.

number of wavelengths = .............cccc e, 2]

(iii)'The electrons in (il) were replaced with photons of the same energy to bombard
the cool vapour of X,

Suggest the number of different wavelengths of radiation that will be emitted.
Explain your answer,

2019/PJC/Prelim/8745/03 [Tl.l rn over
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(b) An X-ray spectrum is first produced by an X-ray tube with tungsten. Another X-ray
spectrum is then produced using barium and both spectra are shown in Fig. 7.2.

3o 1
El

= £ tungsten
B 20 -
&=
2 i
.E . e :
g pad : || i
. 5 . 7 barium
& 10
D
| =5

0 i

6 10 20 30 40 50 6> 70 80 96 100
wavelength / 102 m

Fig. 7.2

(i) The accelerating potential used to produce the X-ray spectra using tungsten and
barium are the same.

By reference to Fig. 7.2, state a feature how this can be deduced.

(i) Hence, determine the accelerating potential.

accelerating potential = ...............coooinie Vv [2]

2019/JPJC/Prefim/9749/03
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Section B
Answer one question from this section.

8 (a) Explain why a body moving with uniform speed in a circle must experience a force
towards the centre of the circle.

(b) A small ball of mass m is moving in a horizontal circle on the inside surface of a
frictionless hemispherical bowl. The normal reaction force N makes an angle 7 to the

horizontal and is directed along QO, which is the radius of the bowl. The radius of the
bowl is 8.0 cm and 8is 22°,

- - bowl

R e o il 5 s oot

Fig. 8.1
(i} Determine the speed of the ball.

speed =

2019/JPJC/Prelim/8749/03 [Turn over
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(if) Explain whether this ball can move on a horizontal circular path of radius equal to
the radius of the bowl.

(c) A planet has radius R. At a distance h above the surface of the planet, the gravitational
field strength is g and the gravitational potential is ¢.

(i) Define gravitational potential at a point.

..................................................................................................................................

(2]
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(iil) A space probe moves past the ptanet with speed u as shown in Fig. 8.2.

~ . H

R Y
~
A
=
LY

path of space probe ",

planet \

Fig. 8.2

The radius R of the planet is 3.3 x 108 m. A point P, located at 1.4 x 10" m above
the surface of the planet, has a gravitational field strength of 0.15 N kg™".

Determine the minimum value of ¥ such that the space probe at point P is just able
to escape from the gravitational attraction of the planet.
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{iv) The variation with distance r (in terms of radius R of the planet) from the centre of
the planet of the gravitational potential ¢ is as shown in Fig. 8.3.

r/’'R
40 1 2 3 4

o
N
-‘I

v

¢/MJ kg :

-

I —

-10.0

-12.0 |

Fig. 8.3
A rocket of mass 1.2 x 10* kg lifts off from the surface of the planet.

1. Determine the change in gravitational potential energy of the rocket when it
reaches a distance 4R from the centre of the planet.

2019/JPJIC/Prelim/8749/03
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2. Determine the magnitude of the gravitational field strength at a distance 4R
from the centre of the planet.

magnitude = ...........ccoeeeeeeee e Nkg™[2]

3. Using the answer from 2., calculate the magnitude of the gravitational field
strength at the surface of the planet.

magnitude = ..., Nkg™[2]

2019/JPJC/Prelim/9749/03 [Turn over
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9 (a) Define the volf.

............................................................................................................ 1]
(b) By reference to energy transfers, distinguish between e.m.f. and p.d.
E | £ 2 7 P U PP PRSP
s TSP PO TP OO P URUTR VSIS TP SSTOS RS PSP
............................................................................................................ [2]

(c) The current flowing through a light bulb can be controlled by a potential divider as
shown in Fig. 9.1.

light bulb

Fig. 9.1
AB is a potentiometer wire of uniform cross-sectional area with a total resistance of
16 L. It is connected to a battery of e.m.f. E and internal resistance 6.0 L2 and a light
bulb. When the slider of the potentiometer wire is set at X, exactly mid-way along AB,
the bulb has an operating power of 0.50 W and voltage of 2.0 V.

(i) Calculate the current through section XB of the potentiometer wire.

curent = ... e A [2]
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(ii) Calcutate the potential difference across section AX of the potentibmeter wire.

potential difference = ..............coc e V [3]

(iiij Determine the e.m.f. E of the battery.

{(d) The current flowing through the light bulb can also be controlled using a variable
resistor as shown in Fig. 9.2.

| AN B —

Fig. 9.2

State an advantage and disadvantage of using the variable resistor as compared to
the potential divider in controlling the current through the light bulb.

.................................................................................................................
.................................................................................................................

.................................................................................................................
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(e} Fig. 9.3 shows two cells E, and E, of negligible internal resistances connected with a
variable resistor R in a potentiometer circuit. AB is a uniform resistance wire.

E.

| galvanometer
&)
| I L/
A
X B
E, R
Fig. 9.3

() When the sliding contact is moved from A towards B, explain why a point X is found
where the galvanometer gives zero deflection.

(i} If the e.m.f. of E4 is much larger than that of E;, explain why this circuit is not
suitable for comparison of the e.m.f. of the cells.

............................................................................................................
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(fy Fig. 8.4 shows a potentiometer circuit with two cells E, and E; of negligible internal
resistances for measuring a small e.m.f. produced by a thermocouple. Wire CD is
1.0 m long with a resistance of 2.0 Q. Cell E; has an emf. of 1.1 V and
resistor Ry has a resistance of 110 £). Both galvanometers show no deflection.

galvanometer

E,

\ thermocouple

R4

A 1 : D

B C Y

I v

L
Fig. 9.4

(i) State the potential difference across AB.

potential difference = ... vV [1]
{ii) The balance length CY is 72.5 cm.

Determine the e.m.f. of the thermocouple.

End of paper
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1 In this experiment, you will investigate an electrical circuit.

{a) (i) You have been provided with a length of constantan wire attached to a metre rule,
and a resistor Y of unknown resistance.

Connect the circuit as shown in Fig. 1.1.

metre rule:

¥

&)

Fig. 1.1
F and G are crocodile clips.
{ii) Connect F to a point half-way along the wire. Connect G to F.
(iii} Place the slider of the rheostat at its mid-point.

(iv) Close the switch and record the voltmeter reading V; to the nearest 0.01 V.

(v) 1 Adjust the slider of the rheostat until the voltmeter reading just changes 1o
(Vo + 0.01) V.

Record the ammeter reading.
ammeter reading = .....cooocemnnieee e

2 Adjust the slider of the rheostat until the voltmeter reading just changes to
(Vo—0.01) V.

Record the ammeter reading.

ammeter reading = ... .c.cooeresce i

(vi) Open the switch.
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(b) The distance x between the end of the wire and F is shown in Fig. 1.2.

e

Fig. 1.2
(i) Move F =o that x is approximately 30 cm.

(ii) Close the switch and adjust the slider of the rheostat until the voltmeter reading is
equal to V. ‘ '

(iif) Record x and the ammeter reading 1.

{iv) Open the switch.
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(c) Vary x and repeat (b)(ii), (b)(iii} and (bj(iv) keeping the voltmeter reading equal to V;
throughout.

[5]
{d) 7 and x are related by the expression
I= P +Q@
X
where P and Q are constants.
Plot a suitable graph to determine the values of P and Q.
P e
QF e
[6]
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(e) Theory suggests that
Lid
Q

=L

where L is the length of wire that has the same resistance as resistor Y.

Calculate L.

() (i) Remove Y from the circuit and replace it with a wire of length L from the wire
wound on the card. Do not cut the wire.

(if) Connect F to a point half-way atong the wire on the metre rule.

Repeat (b){if), (b)(iii) and (b)(iv).

{iii) Use your values in (f){ii) to plot another point on your graph.
Label this point Z.
(iv) State whether this point agrees with the pattern of the other points on your graph.

Use your values in {a){v) to justify your statement.

..................................................................................................................................
..................................................................................................................................
..................................................................................................................................
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2 Inthis experiment, you will determine the spring constant of a spring.

(a) You have been provided with three identical springs, attached to a ring.

The length of an unstretched spring is S, as shown in Fig. 2.1.

Without disconnecting the springs, measure and record S for one of the springs.

1, »
o —e . ——

[ —

*®
k3

........................................
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{b) (i) Setup the apparatus as shown in Fig. 2.2.

rod of clamp

L stand

Fig. 2.2

Adjust the apparatus so that the angle between the springs is 90°,

The extended length of the double spring is S; and the extended length of the
single spring is S..

Measure and record S; and S..

S T e
[1]
(il) The extensions are p and g where
p=58-2Sandg=8;~S.
Calculate pand g.

[+ OO PP

G = eeeeeneren et e

(1]
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(c) Theory suggests that

2.2
ngz - k:’ +k2q2

where m = 400 g, k is the spring constant of one of the springs and g = 9.81 ms™

(i) Calculatek.

{ii) If you were to repeat this experiment with other masses, describe the graph that
you would plot to determine k.

20191PJC/Prelim/9740/04 ‘ [Turn over
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3 |n this experiment, you will investigate the motion of an oscillating rule.

{a) (i) Balance themetre rule on the rod of the clamp, as shown in Fig. 3.1.

stand
I L i
« W metre rule
[ ) +} 3 }
rod of )%J N ble | \Ioop of string
gty Camp movabie loop through hole
oie a of string for at 99 cm
cm mark i
hanging mark
masses
R _ N
bench
Fig. 3.1

(i) Measure and record L, the distance from the hole at the 1 cm mark to the centre
of gravity(c.g.) of the rule, as shown in Fig. 3.1.

(iiii) Estimate the percentage uncertainty in your value of L.

percentage uncertainty in L = ... 1]

(iv)Measure and record M, the mass of the rule.
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(b) Fig. 3.2 shows a spring attached to a loop of string with a paper clip at one end.

O’M

Fig. 3.2

{i} Set up the apparatus as shown in Fig. 3.3.

rod of clamp

c.g. of mark and
rule paper clip \ |
split carks \I x metre rule
= > L~
— :# ) b} I
17 pin through é: ’p > :
i Y
hole at 1 cm é 200g
mark mass
b
bench
Fig. 3.3

(il) Adjust the movable loop with the 200 g mass until x is around 15 cm. Adjust the
apparatus until the spring and loop are vertical and the rule is horizontal. Ensure
that the 200 g mass is further from the pin than the c.g. of the rule. The rule
should be able to oscillate about the pin heid by the split corks.

(iii) Measure and recordx and y.

X i e
T e b s an
(1]
{iv) Estimate the percentage uncertainty in your value of x.
percentage uncertainty IN X= ... 1
2019/JPJC/Prelim/9749/04 : [Turn over
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(c) Pull the 200 g mass down slightly and release. The rule will oscillate. Determine the
period T of the oscillations.

(d) Increasex and repeat steps (b)(iii}and (c}.

2 HIPJCPrelim/9740/04
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{e) It is suggested that xand T are related by the expression

T=k’M+5m
y

where k is a constant andm is the 200 g hanging mass.
{i) Use your values from (a){iv), (b)(iii), (c)and (d) to determine two values of k.

Give your values of k to an appropriate number of significant figures.

first valug of K= oo s

second value of K= ..o e

(ii) State whether the results of your experiment support the suggested relationship
in (e).

Justify your conclusion by referring to your values in (a){iii) and (b)(iv).
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{f) (i) You will now determine two more values of k using:

« thehalf metre rule with a loop of sfring through a hole at the 49 cm mark as
shown in Fig. 3.4

s themetrerule with a loop of string through a hole at the 49 cm mark as shown

in Fig. 3.5.
half metre rule metre rule
[p. 1N ) 4} 3
~N " Nloop of string N " N loop of string
movable movable
hole at 100D of through hole hole at o through hole
1 om oop 0 at 49 cm mark 1 em cop © at 49 cr mark
string string
mark mark
Fig. 3.4 Fig. 3.5
x and y are measured from the 25 cm mark of both rules.
Ensure that the 200 g mass is further from the pin than the 25 cm mark of both
the rules. '
The value of x and y must be the same in both cases and the spring must be
attached to the rule at the 49 cm mark.
You may take M, the mass of the half metre rule as 50.0 g.
Tabulate your results.
[3]
2019/JPJC/PreEm/a748/04
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(ii) Comment on your values of k in {e){i) and (f}{i).

...................................................................................................................................

...................................................................................................................................

(g) The behavior of the oscillating system depends on the location of the hole through
which the loop is threaded.

It is suggested that the period T is inversely proportional to y, the distance between
the c.g. of the rule and the hole which the loop is threaded through.

Explain how you would investigate this relationship using the half metre rule.
Your account should include:

* your experimental procedure
» control of variables

* how you would use your results to show inverse proportionality

...................................................................................................................................
...................................................................................................................................
...................................................................................................................................
...................................................................................................................................
...................................................................................................................................
...................................................................................................................................
...................................................................................................................................
...................................................................................................................................
...................................................................................................................................
...................................................................................................................................

201%JPJC/Prelim/9749/04 [Turn over
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[Total; 21]

2019/JPJC/Prelim/8749/04
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4 Fig. 4.1 shows a copper rod and two steel bars.

steel bars —_—

-

\ copper rod

Fig. 4.1

When the rod moves at constant speed along the bars, a constant current is induced in
the copper rod when the apparatus:

« forms part of a closed circuit
e s placed in a uniform magnetic field.

The value of the current /, using a copper rod of diameter d moving at speed vis
I=Ed?v?

where E, p and g are constants.

Design an experiment to determine the values of p and q.

You are provided with some copper rods of different diameters.

Draw a diagram to show the arrangement of your apparatus. Pay particular attention to:

{a) the equipment you would use,

{b) the procedure to be followed,

{c) how you would produce a uniform magnetic field,

{d) the control of variables,

(e) any precautions that should be taken to improve the accuracy and safety of the
experiment.

2019/JPJCIPrelim/S748/04 [TI.II'I'I over
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Ditagram

.......................................................................

.......................................................................................
...............................................................

.............................................................................

2019/JPJC/Prelin/9749/04
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.......................................................................................................... e [12]
[Total: 12]
End of paper
2019/JPJC/Prelim/9749/04
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2019 Physics Prelim Practical Exam Apparatus List

Question 1

1.0ne 1.5 V dry cell in holder

2. One switch

3. One resistor labelled Y

4. A length of resistance wire attached to a metre rule

5. A length of resistance wire coiled around a card (to be
coiled back after use)

6. Nine connecting leads

7.0ne 0 — 200 mA digital ammeter

8. One 0 — 20 V digital voltmeter

9. One sliding rheostat

Question 2

1. Two stands

2. Two bosses

3. Two clamps

4. Three identical springs connected to a metal ring
5.0One 100 g mass hanger

6. Three 100 g masses

7.0ne set square

8.0ne 30 cm ruler

9. Heavy weights

More papers at www.testpapersfree.com




2019 Physics Prelim Practical Exam Apparatus List

Question 3

1. One metre rule with three loops of thread (tied at 49 cm,
99 cm and a movable one)

2.0ne half metre rule with two loops of thread (tied at 49
cm and a movable one)

3. One spring attached to a loop of thread and a paper clip

4. One 100 g mass hanger

5.0ne 100 g mass
6. One pin

- 7. Two retort stands

8. Two sets of bosses and clamps

9. One stopwatch

10. Two split corks

More papers at www.testpapersfreé.com
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Ans

Suggested Solution

=Y

Option A, C and D have the same uniis as force

2 86 km h!
#=sin"(—)x25°

200
25°East of Norih

—1
o 200 km h

The mean value for C is 15.0 om; it is agcurate.
The measurements are not close; It is not precise.

Sign convention: upwards as positive

Option A: Incorrect — acceleration should be negative
Option B: Incorrect — velocity should be negative
Option C: Incomect ~ displacement should be positive
Option D: Correct

1
78 =—(9.8N12
2(989
f=3.9BB s
Time taken for sound to travel from water surface to person = I =0.236 s

330
Therefore time interval = 3.588 + 0.236=4.28

At maximum helght, the velocity is horizontal.
Kinetic energy Hw.ﬁo.movam.coommcovn =1.9J

Vertical: 1= m gt?

Herizontal: r =gt

2
Therefore h= Wnﬁhu

A graph as shown in aption A is obtained by sketching a graph of ragainsat h.

By definition. The forces experienced by the wires are of the same nature, equal in
magnitude, opposite in direction and acting on each other.

M&.. =ma
445(9.87)=5a
a=106ms"’

219/ JPICIPrelimvBBE7/01
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Qn | Ans Suggested Solution
10 | A | Assuming mass of water in 1s,

Apin s u%xucuuc kg m s™

~F um =30N

H

11 | A | By conservation of mementum,

B =Py

5m—15m=mv, —3m

v,=~7 ms”

12 | € | Assume that the horizontal force at the top hinge is to the right,

Taking mement about bottom hinge,
(Tsin6)d +(T cos6)d =R, (d) + W(0.5)
{150sin30°)0.50 +{150c08 30°)0.50 = R, (0.50) +20(9.81)(0.5)(0.50)
R, =107 N (to the right)

13| ¢

w
Resolving the forces,
N, sin30=N, ()
N,cos30=W (2)
(). N
—L 0=—1
@ tan 3| W
N, =Wtan30=15tan30=8.66=8.7 N (2s.f)
(Alternative: Using vector triangle)
N, =Wtan30=15tan30=8.86=8.7 N (2s.f)

14 | B | By conservetion of enemy, elastic potential energy is converted to kinetic energy and
work done against friction. As height is the same at Initlal and final positions,
gravitational potential energy is unchanged.

EPE,,, = KE i + WDy
Wﬁu = (KEpy KB ) + 10
KEpy = w.__% ~fd (KEpa =0)
20490IPJC/PrlirVBBBTIO0N
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Qn

Ans

Suggested Solution

Therefore haMifa of X 2

hal-iife of ¥ 3

30

The decay sequence involves 2 a~decays and 2 f-decays.

“aeRn — Z10Po — 23Pb —» 214 Bi—» “iPo

2019/JP JC/Prali/38687/101

fTurn aver

More papers at www.testpapersfree.com




More papers at www.testpapersfree.com



Answers to 2019 JC2 Preliminary Examination Paper 2 (H2 Physics)

" Suggested Solutions:
No. Solution Remarka
1{a) Any twa: [21
Air resistance varies with spaed of aeroplana. 1 mark for
Frictionrunway sxerts on aeroplane varies, sach correct
Mass of fuel in aeroplane decreases during taks-off. answer
1(b} By Newton's 2nd law, [4] for using
Change in momentum of the aeroplane area under
= area under the graph graph
= final momantum = initial momenturn
= final momentumn af take-off - 0
{1] for comrect
Mormeantum expression
1 5 s and
={5%5.0x1.13x10° |+{20.0¢1.13x10%) + numerical
) siubstitution
5
T (1.13+0.87)x 10 xwo.L (4] for
=5.683x10° answer
»560x10° Ns
1{c} Using p=mv, [1] for comect
p answer
Viax =
m
_5.603x10°
7.45x10°
=76.42
s764ms™
T(d}
I : ; 1
T R _
velacity m _ m
| m
: : m
o . HE
] 5.0 25.0 55.0
time/ s
2019LIPICIPEimOTANG2 [Turn over
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No. Solution Remarks
Is proportional to its thermodynamic temperature T.
Ae)i)1. . 3 1] for
(e)i) Using A/ =Q+W,, and U/ = Mzmq.. Wz_oi:m
3 Alad+w,
m:mh,___. =Q+({0) {-+B->C constant volume) miﬁ- @+(0)
3 [1] for corract
=(0.024)(8.31)AT =250 substitution
2 and AT
AT = 836.87 K
AT =9768+83587 =~ 1810 K ﬂHqE correct
3{c)(N2. | Using pV =nRT, [1] for correct
nRT answer
P
_0.024x8.31x1811.67
B 0.32x10™
=11201233
= 1.13x10° Pa
3(e)(i) change | heat supplied | work done by increase in [3] for all
togas/J gas/J internal energy / J corract
AtoB 0 200 200 answers
Bta G 250 0 250 Umn_-__m_ww 1
- mark for
CtaD 0 350 ~350 every 2
DtoA -100 0 -100 wrong
answers
4(a){i) The magnetic force provides the centripetal force required to
keep the particle in a circufar path,
ac.u
Bqv=""
r [1] for correct
r=v expression
Bg and
{94110 ¥)(5.0x107) numerical
(1.2x10°){1.60%10~") subsfitution
=0.2372 [1] for correct
=0.24m answer
4{ajli) No. [1] for correct
The plane of the circular path i3 perpendicular to the axis of the | answer
solenaid. [1] for correct
explanation
2019/IPICPrelim/9748/02

No. Solution Remarks
4{b) As the radius decreases, the gpeed decreages too. [1] for cormrect
The electron could be Josing kineti due to collision with | answer
air molacules (8. the space Is not a parfect vacuum). H] for correct
reason
4(c) F=Fe [1] for correct
= expression
Bqv=gE and
E=8v numerical
=(1.2x107°}5.0x107) mﬂws&%
4 —4 r correct
=6.0x10"NC answer
&(a)(l} Work function anergy is tha minimum amount of energy needed | [1] for correct
to liberate an electron from the metal surface. answer
S{a){ii) The photons each of same magnitude of energy (E=hf) are ] [1] for comect
received by the elactrons in the metal suiface. answer
The electrons nesrest to the metal surfaca require the least | [1] for correct
amount of energy to be emitted as photoelectrons. Electrons | answer
deeper under the surface of the metal require more energy to be
emitted. Hence, the emitted photoelectrons have a range of
kinetic energias up to a maximum. .
S{a)piil) Using Einstein's photoelactric equation, _Wnue +KE o, +
he [1] for correct
1=—"C axpression
D+ KE ‘ and
- 6,63 x 107 x 3.00x10° numerical
{4107 1.80x 1077} + 365 %10 substitution
=280.22x10° m {1] for correct
~2.88x107 m answer
5{b)(i) Tima taken [1] for correct
_4.07x160x107" answer
3.0x107%
=2170.7
#2170 s
6{b)(ii) Upon incident on the metal surface, the phatons undergo 1 to 1 | [1] for correct
Interaction with the electrons. The energy Is transferred | answer
instantaneously to the electron which accounts for the
instantaneous emission of electrons as photoslactrons without
time lag.
Hence, this interaction shows that electromagnelic radiation | [1] for cormect
travels as photons which are discrete packets of energy. answer
2018/PICIPreli/gP40/02 [Turn over
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8
Na. Solution Remarks
remains
constant due
to long half
life

T(c)vi) |1gA=9.325 [1]for

- 9 calcuiating
L.um.:xﬂo Bg activity of [
Since all Te decayed to 1,

N, =229x10"

A= AN, (1] for corract

2.11x10° = 1{2.29x10") decay

A=8.214x107 & constant of {
In2
. -
2T 9.214x107

=753x10" 5 [1} for comect
=208 hours halt-fife

7{d}) The aclivities of the radivactive nuclides in this question have | [1] for correct
very high values hence the background radiation would be | explanation
negligible.

7{(e) No, although the nuclides have high aclivities which is dangerous | [1] for correct
but their halfives are relatively short so they will decay into | answer
stable isotopes qulckly. {1] for

relatively
short haf-
lives

2018LPJC/Prelimyo748/02

No. Solution Remarks
1(a) be defined ir terms of other
Distance is a physical quantity, but second is a unit for time which | [1]
cannot be used to define speed.
(A more appropriate definition for speed is distance travelled par unit
time.)
1{b) Time to reach maximum height:
gl sing M
g
R={ucosd)(2f} [1]
={ucosd)(2 F“_u%v
_ 24 sinfrosd
g
1(e) Maximum R occurs whensin2é=1,
Hence & = 45° (1
1) s
Ry=T
g
g= :l»
m.u "
2
= A._._mm.w 1] for
- calculatin
=9.7398 ms™ 0
Ag _,du ARy
g v R
Ag _ A3%)+4%
9.7395  100% iffor
calculating
Ag =097 A
g
=1ms?
Therefore, g=(10+1) ms? I
2(a)(f) | Magnitude of change in GPE [1] for correct
=(2.6){0.0060) = 0.0156 J substitution
and correct
answer
2{a){il) | Magnitude of change in EFE [1] for correct
substitution

20184 JPJCIPredim/S748/03
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k1 |
5(b)i)
and (i) +q +q
Ape » B
// Va
. i
// e
~ d rd
b #
> ”
5 , Ve
a N n..-.\
E=ECg+ Ep mnﬂmh.-.mn
g //
\\. E ~ [1] draw E
e . comectly
DVé » C
-q -q
Distance AQ = mO CO=D0 =d, where
o= I¢_m +8° = | a
Ea, Ea, Ec and ma are the electric field strength due to charges at A, | 1) for V2
B, C and D respectively.
Y- SO S - |
E,=E;=E;=FEy~= - Z " Ame & [1] for
() 2
4qx,8°
Es and Ep are in the same direction while £, and Eg are in the same
direction. Thus E/= £s + Epand ;= Ea+ Ec
e __*"M _ 9g
Ei=E- Aa..nmu . au.omu
The resuitant electric field strength at polmt O is
E=fEZ+EX= ,\mm
xE
0|
{c) The particle accelerates from AB towards CO along a straight path. | [1]
Upon exiting CD, it decelerates. [
(d) Potential atC is
Vo =V, £V +V,
1 ﬁ g .4 J
= ——+1-L [1] for
4m5,\2a a a potential at C
- imﬁnm {13 for )
. _ N N conservation
Minimum KE = change __.._u w.n. as charge moves to infinity of energy
= Q_—\ -
¢ 4irs,a [1] for correct
exprassion
2018/PJC/Prelm/D748/03 [Turn over

6(a)(l) [ From Fig. 6.2, there is constant rate of decregse of ma {1} for correct
m:%x at right angles to the plane of the coil. By Faraday's Law, | explanation
is constant rate of decrease of etic flux linkage in oil,
_._2_8. the induced e.m.f. across the ands of the coll is constant from | [1] for carrect
t=0stot=25s. explanation
6(a)(li} | By Faraday's law, {1] for
e.m.f. = rata of change of magnetic flux linkage <Ex1®
E AP _ A(NBA) At
e T A _ AtNBA)
Af
<I>R=NA »m
zhbm
<I=At= =5
NAAER | AR
AQ=—p= ﬁ e u
acTAmaxs.J x1.4x107° [1] for eorrect
expression
1.5 and
=6.406x10 numerical
=54%x16° C substitution
[1] for correct
answer
6{b)i) | Using P=1V, 7
L=C-1B_254
vV 6.0
LA
By {_.u 2._ and <_-- H—\whu_
. ¥ )
B
-2 o5
1000
=0.0825
=6825x10* A
6{b)(ii} ] When the haftery is first connected, current increases [11for corract
i explanation
the lamp. After some time, the Bﬁagﬁg [1] for correct
There is no more change in magnetic flux density ih sacondary cail. | explanation
Hence, ne e.m.f. across lamp.
20160IPIC/PrlmA740M03
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9HechD) v 20 {1] for correct
.‘umumuohm A equation
1] for correct
answer
Sfelipy | P=1V [1] for correct
0.50 current
I= 20" 025 A through bulb
g fi
Tatal current through AX =0.25+0.25=0.50 A “n._.._ﬁ_nm:n-ohwﬁ*
Vi =IR=(0.50){B.0)=4.0V [1] for correct
final answer
ellil) | Exr+V [1] for correct
= _ equation
E=(0.50)(6.0)+6.0=9.0V [} for correct
answer
9{d) The advantage of using the varlable resistor s that a larger cument | [1] for valld
can pass through the bulb to achisve greater brightness. advantage
The disadvantage is that the range of voltage that can be applied | [1] for valid
across the bulb is smaller. disadvantage |
Be){i) | As the sliding contact X is adjusted in the direction of B, tha potantial | [1] for
difference (p.d.) across AX increases. There will be a point along AB | balanced
where the p.d. across AX is equat to the e.m.f. of cell Ex. potentials
When this happens, no current will flow through E;, hence giving zero
galvanometer reading.
[1] for no
clirreht
9(e}{il) | The balance length AX will be too small to be reliable since the | [1] for stating
percentage uncertainty will be large as the value of the balance | small
length approaches the valua of the uncertainty of the measurement | balance
of the balance length. length
[1] for correct
axplanation
E:Ti3 (3] 110V [1] for correct
answer
3(t{li) | Resistor acrass hatance length CY
0.725
Rev =600 <20
n._..au 0 [1] for correct
Rey
Total resistance across AD = R
Via = Vo — (1)
= xﬂt.
Vey = R xVop = (2) [1] for corract
expression of
3 My Ry Vheand Ver
M Ve R
2018 JC/E T IMIGT4H03 [Turn over
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=145 110
110

E.m.f. of tharmocouple,

Vor uwm.ﬁx—\)m

=0.0145 V (14.5 mV)

[1] for correct
answer
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2019 JC2 Prelim Physlcs Practical Suggested Mark Scheme

Al _d_..um are inclusive of the end values.

20

21

No. Solution Remark
1{ajilv) | Vo= 027V [1] for correct dp
and units
1(a)(v) | first ammeter reading = 92.3 mA [1] for comect dp
second ammeter reading = 87.1 mA and units
H(b)(itl) | x =30.0 cm [1] for correct dp
I=108.2 mA and units
29 cmto 31 em
rangs for x.
1{c) xicm Iima 1 4 [1] for 6 sels om:
x fcm readings{S8aTHA1S)
20.0 153.8 0.0500 [1] for correct d.p.
for raw data
30.0 108.2 0.0333 [} for correct sf for
40.0 80.4 0.0250 rocassed data
50.0 78.4 0.0200 w: o comect
80.0 89.9 0.0167 calculation
70.0 82.9 0.0143 {1] for cormact
headings and units
1{d} Refer to attached graph. [1] correct axes
and units, scale
[1] correct plotting
of points to half
the smallest
division
1{d} [1] comect laballing
. 14074 of gradient
gradient =P = 0045-0.0185 " 2490 mA om coordinates of
Substitute {0.045,140) into the equation, Mﬂ_mn% M__H of
140 = ﬁmnwo:n.bhmu +0Q triangle, comect
- subsfitution of the
Q=279 :.5 gradient
[1] for correct
determination i
it P
{1] correct
20194PICIPrelim/ST45/04

calculation and
units for Q@
1{e) 2490 f1] for comect
“a7e g.2om calculation and
HH(li) | x=400cm
1{fiv}
2(a)
2{b)(i) | S=27.8cm [1] for corract
measuraments
S,=176cm with units
2(b)h | p=17.8cm [1] for correct
calculation with
g=126cm units
2(c)) [k=254Nm™ [11 for correct
calculation
2{c}ii) Kp? [1] for correct
gt = % +i'q linearization
n|»+nu nmmau [1] for correct
4 K gradient
P’ g
Plot ﬁﬂ._.nnw vs m*, gradient Is o 30 k can be determined.
Ja)(in) Lw L+l [&l]
2 - repeated
0.490 + 0.490 | - nearest mm
= - unit
2
=040 m A
2019/JP ICIPrelimiB749/04 {Turn over

More papers at www.testpapersfree.com




1aA0 wnij

$UBRIOARI NI 6 10T

PEAI) JO dogy lews B 21| 2N Sn2W ey AU} Jo woer
0} wogg Usemsq sieaiojl jenbe Je ejoy Jsws g o - | Bk

[1]

| (i)

‘Apoanon pajeinales ejep pessasold e ~ 1]

'd'p 081102 U} E1BP Met (e - (1]

S -suun pue sjoquis yym Bujpeey siqe — 1]

06\ | P00 | LIZ|242] GE| OF20[ 0500 LISOLD

221 |SeE0 | ELe| LIZ} S5 | OPZ0O | BSOO| 00500
e | Si| si] 9] N| WA wix[ BTN )
1)e

3 J0 SoUBIBP

abeaned
s Bupedwes Aq
UOIEN[IUCD PIeA -

[

‘diysuone(al
peysaBBas ayy poddnssynse) |eewpadxe ey) ‘SoueH
SRR 10 senujerisaun abejuanied
a1} 0] 9qRIBdWOT Sy O Sanjea ur asussayp ebejueniag
%60 =
%4001 % 22
T T}
¥ Jo Senes w eausieyp sbiepsdiag | (nele

¥ pucoas Joy 1]

DAL=
6TLL L =Y

+1 180 r.%u__ =150

A —_
W+ A H=1

06#°0
08ED

(ooz o)

: BNjBA pUCDAS

FVGPLMURIADNATAELOZ
NS ZLL=
SeLLLE =Y
{Doz'0) NMM.N +1180 F.c?_ =00v'0
h -
o+ =4
¥1em a0} (1] tanealsad | lidisie
I (ov)z N2 -]
e He0=ger6z 3+ 7
£ Ul puB ADauco 9 muuw n.«w
pejEnomEa L {1 sEZz=4
or=N
ww
seieau U x 1] wQeen=X {ple
vs
¢ w pue ApdoLIoD !
pejeopes £ 104 (1]
sBuipeal snaL IIEH NZ =
pejesdal - 08 0= sranz H+u L
SDZ UBL 910w - 89'LE uw
sudpi- £912="
1a94[1] LY {o)e
%=
0sL'0
%O0L > —=
S 210 | Jemsue - zoo0
W EHTE R .x.oc—x.“.qﬂ = Kwijepsasun afejuenied e
”m PUE X 10}
wag0F Jo abuey Wwosk =A
wi }sateau 1] w g0 =X | (el
_: By v 1e010 = | (Ad(E)E
Y%l =
08¥'0
8 710 | Jomsue - =
ysgo o .x.ocpxmoo.o
o} Juaamieqr v - x - = Ryureyaoun sBeusoied
1 %6001 x 75 = Rreieoun S8 e

LA

[ £4

More papers at www.testpapersfree.com



28

2019/JPJCPrelimB 74904

More papers at www.testpapersfree.com




More papers at www.testpapersfree.com





