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speed of light in free space,
¢ =300x10"ms’

permeability of free7 space,
B -1
Ho = 4nx 10 Hm

permittivity of free sp‘azce, .
& = 8.85% 10 Fgm' ,
~ (1/(36m))x 10" Fm’

elementary charge,
e = 160x10"°C

the Planck constant,
h =663x10"Js

unified atomic mass c7onstanl.
v o= 1.66x 107 kg

rest mass of electrona,‘
me= 9.11x10" kg

rest mass of proton, .
me = 1.67 x 107 kg

molar gas constant,
R = 831JK" mol’

the Avogadro consta?t.
Na = 6.02 x 10” mol”

the Boltzmann constant,
kK = 138x10°JK

1

gravitational constant,
G = 667x10" Nm' kg’

acceleration of free fall,
g = 981ms’

uniformly accelerated motion, s=ut+ %aﬂ
V= u2 + 2as
work done on/ by a gas, W =pav
hydrostatic pressure p = pgh
- m
gravitational potential, ¢= _Gr
temperature TK=TI/*C+273.15
pressure of an ideal gas P= ; N‘;n <>
mean kinetic energy of a molecule of an ideal gas
3
E==kT
2
displacement of particle in s.h.m., X =XoSin ot
velocity of particle in s.h.m., V=Vvocos ot
=to ,‘(x,2 -x%)
electric current I = Anvg
resistors in series, R=Ri+Ry+. .
resistors in parallel, 1R =1UR +1IRy+ . ..
electric potential, V=i
A s
alternating current / voltage, X =X;Sinet

magnetic flux density due to a long straight wire

pl
B=te
2=d

magnetic flux density due to a flat circular coil

p.NI
B=5"C
2r
magnelic flux density due to a long solenoid
B=ponl
radioactive decay, X =Xo exp (-At)
decay constant, A=¥
1

2
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1 Which of the following is equivalent to the quantity, 37.86 x 10 MJ cm*?
A 3786x10"Jm™
37.86 pJ m*

B
C 3786 Tum™*
D 3786GJm™

2 Which of the following is the best estimale of the populalion density (population per unil area)
in Singapore?

A 10°km? B 102km? C  10*km? D 10°km?

3 The variation with time ¢ of the speed v of a lorry after leaving a pelrol station is as shown in
the graph below. A car leaves the petrol station 10.0 s later and its speed-tlime graph is also

shown.
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At which of the following times would the distance between the lorry and car.he she least?

A -200s B 300s C 400s D 500s
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4 A mass m hangs al the end of a rope which is attached to a support fixed on a trolley moving
to the right with a speed v on a horizonlal track, as shown. The angle, a, is the angle the rope
makes with the vertical.

|

L2

Which of the following statements Is false?
A The angle g is zero when the trolley moves with a uniform speed.

B When the trolley moves with a constant acceleration a, the magnitude of angle a is only
determined by a and g.

C Thetension T In the rope is larger when the trolley moves with a uniform speed than when
it moves with a constant acceleration.

D The ball swings to the right when the trolley decelerates.

§ A 70000 kg railway gun sitting on the railway platform in contact with the Earth is

It fires a 500 kg artillery shell al an angle of 45° and with a muzzle velocity of 200 m §“. What

is the magnitude of the recoil velocity of the gun?
/

A 05ms’ B 10ms' € 14ms’ D 28ms’
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A hydrozlectric power station Is shown in the figure below.

Water is supplied from a reservoir which is 80 m above the power station. The water passes
through its turbines at a rate of 6.0 m® s™.

Assume that the density of water is 1000 kg m. ~
If the efficiency of the power station is 60%, the electrical power output is

A 029 MW B 19MwW C 28Mw D 47MW

The engine of a boat delivers 30.0 kW to the propeller while the boat is moving at a constant

7
speed of 15.0 m s™. The total drag on the boat is proportional to the square of the speed of the

boat. If the boat is being towed at 5.0 m s™ after its engine has broken down, the average
tension in the towline will be

B 220N D 3330N

A 444N C 2000N

Alight string can bear up to 3.7 kg of mass. A stone of mass 5uu g is tied at its end and revolved

8
in vertical circular path of radius 4.00 m. Taking g = 10 m s, the maximum angular velocity of

the stone is

A 30rads’ B 40rads’ C 50rads™ D ‘6.0rads™

Given that the mass of Earth Is Mg, the radius of Earth is R, the mass of Mars is Mw and the

9
radius of Mars is Rw, the ratio of the escape speed on the surface of the Earth to the escape

speed on lhe'surface of Mars is
A MR B MR, C MR O [mR,
Mu Ru M, Bt/ ME Ru ME RE
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10  The radius of planet X is twice lhé radius of.

6

: : planet-Y and both planels have the same density.
The ralio of the acceleration due to gravity at the surface of X to that at the surface of Y is

A 1.4 B 1:2 C 2:1 "D 4:1

11 A 2.0 kg chunk of ice at -20 °C is placed in 4.0 kg of water at an Initial temperature. Assuming

12

13

14

that there Is no heat loss to the surrounding, what is the initial temperature of the water that will
allow all the ice to just melt?

Specific heal capacity of water = 4200 J kg*' K’
Specific heat capacity of ice = 2100 J kg™' K
Specific latent heat of fusion = 3.35 x 10° J kg'

C 45°C D 90°C

A 20°C B 40°C

The density of a sample of helium gas at the pressure of 100 kPa is 0.178 kg m>. The
root-mean-square speed of the helium molecules is ) .

C 561kms”’ D 1685kms™

A 41ms’ B 1300ms’

: .
A mole of a monatomic ideal gas is contained in a cylinder with a movable piston. The
temperature of the gas is 200 K and the volume of the gas is 25 x 10° m>.

The gas now expands at constant pressure such that the volume of the cylinder increases by
75 x 10°* m®. The change in internal energy-of the gas is

A 7500J B -7500J C 10000J D -10000J

The first law of thermodynamics may be expressed as
AU=qg+w,
where AU is the increase in internal energy of the system,

q is the thermal energy supplied to the system,
W is the work done on the system.

Some liquid at its freezing point contracts as it turns to-a_solid.
What are the changes in AU, g and w as the liquid freezes?

| | v T o T w ]

negative negative positive -
B negative zero positive
(o4 positive zero negative
D zero negative positive
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15 Two identical vertical spring mass systems hung at the same height execute simple harmonic
motion of the same amplitude and frequency. The graphrtetowshows the variation of the
isplacements of the masses with time. The masses pass one another at half the amplitude

then they are going in opposite directions.

N
Xo

‘/lXo

N
wAXSAKS

The phase difference between them is

A 90° B 120° C 135 D 150°
16 The graph below shows the varialion of airpressure with distance along a wave at one given
time. The arrow indicates the direction of travel of the wave.
air pressure
+ e
[N\ 7N\e
normal air pressure
M M dislance along wave
The air pressure at point P is
A increasing
B decreasing
C constant
D zero
in e
© £ Hwa Chong Institution 2017 9749 H2 Physics / P11 JC2 Prelim 2017

- P! ed | passes th
17 When narrow m | ane Olalls gl'l
a narro bea 0 p

intensity is observed to be /. When a
that the light intensity beyond B Is still /.

rough an ideal po!ariser.A. the light
B ig placed behind A, it is observed

e

A third identical polariser C is now inserted between A and B, causing the light intel

2/
emerging from B to becomeT ;

A

What is the angle between the axes of polarisation of the polarisers A and C?

A 254° B 353°
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D 556°
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18 A.z?‘uds?ea:%r gen::ratingda S|°Unfd ofa ﬂx;?dﬁfrequency is held above the top of a burette filled 20 A copper wire of length / and diameter d has potential difference V 2pplied at its two ends. The

with water. The water gradually runs out of the bi i i — . ’ P g .

is heard. . J ‘ Unate gt mainumioudnsss.of e soing drift velocity of the electrons is va. If the diameler of copper wire is changed 1o g , the drift

Which of the following best shows a possible standing wave pattern sel up by aimolectles in velogiieomes

the burette at this position? m—— & D B v,/9 C vel3 0 v

A B . Cc D
J
é é 21 The figure below shows the arrangement of four resistors, each with a different resstance.
py

T

11
11

|

8 Q
L T

-t — - - .
- b = =
- i e e @

Which of the following switch settings will produce the greatest current in the crou?

P Q R
A Open Open Open ’
B Open Closed Closed -
Cc Closed Open Closed
D Closed Closed Closed

19 Two spherncal conductors of radii ry and r> are separaled by a distance much greater than the
radius of either sphere. The spheres are connected by a conducting wire as shown below. The
charges on the spheres in equilibrium are g and gz respectively. Find the ratio of the electric
ﬁeldanhesufaeeofsphere1toﬁiedechicﬁeldatthesurfaceofspherez.

q: q:
Sphere 1 Sphere 2
2
r, h n
A |* B c -7 D. 1
f 1 5
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inged al one end to
.+ lioht metal rod of length 0.800 m hinged
b qdoﬂlm.ﬂbwb‘mm'wbm

density 1.5 T as shown.

the end of

1"
Il mass hangs at )
2 Adms brought to a height

22 A potentiometer is 1o be calibrated with a standard cell using the circuil as shown. a support. The mass is

i in a uniform magnetic
—-{u|||.__.?‘5—-

field of magnetic flux

'

]

-

M Magnetic field of E

L J . . flux density 1.5T ! it met2l o
" h (pgmg‘r}cllcularito E
alvanometer lane of paper. P o5 2ol
’ \ ' p’?,~ i :‘ AF e smal mass
» 0.274 m
standard
cell j
instantznecs em i incuced

Which of the following gives the average speed of the rod and the 2

The balance point is found to be near L. To reduce the percentage uncertainty, the balance in the rod at its lowest point of oscillation?

point should be nearer M. This may be achieved by
B . average speed of the rod /m s™ induced e.m.f./V
A replacing the galvanometer with one of lower resistance. A 232 1.4
: 28
B replacing the potentiometer wire with one of higher resistance per unit length. 2 i 32 14
C increasing the resistance R. D 1.16 2.8
D removing the resistor P.

25 Fig. 25 (a) shows two concentric circular conductors lying in the same plane. Thecretnte
outer loop is clockwise and changes with time as shown in Fig. 25 (b).

23 Two very long, straight, parallel wires carry equal steady current / in opposite directions. The
distance between the wires is d. At a certain instant of time, a point charge g is at a point S
equidistant from the two wires, in the plane of the wires. Its instantaneous velocity v is
perpendicular to this plane. The magnitude of the force due to the magnetic field acting on the
charge at this instant is
inner
loo
A ON Hylqv c Hlav p 2/av P
2nd nd nd
. , outer loop oo
- ]
Fig. 25 (a) Fig. 25 (d)
The induced current in the inner loop Is
A constant in the clockwise direction.
B variable in the clockwise direction.
C constant in the anticlockwise direction.
D variable in the anticlockwise direction.
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13 14
26 Fig. 26 (a) and (b) shows two separate types of alternating potential difference with the same

peak voltage (V;) applied across a load resistor R. - 29 The graph below shows how the binding energy per nucleon of a nucleus varies with nucleo

number A.
Vi
VjV Binding energy per nucleon
VvV + v 4
» [ \
Q
i R
T T time Ti2 T time '
-VD-L- : , e —L P
Fig. 26 (a) Fig. 26 (b)
tis the ratio root-mean-square potenl!al d!ﬁerence for (a) ?‘
rool-mean-square potential difference for (b) A
A 05 B 07 c 1 D 14 Which one of the following statements is not true?
A Nuclear fusion reactions bring nuclei closer to region Q.
27 The continuous optical spectrum of light from the Sun, observed from the Earth is crossed by B Nuclei in region Q are more stable than nuclei in region R.
dark lines at particular wavelengths. The photosphere is the outer layer of gas around the Sun's C Energy is released in nuclear fission reactions from nuclei in region P.
core. Which one of the following statements correclly accounts for these dark lines? D

The binding energy per nucleon increases most significantly at lower nuclecn numbders
~A The elements that exist in the photosphere which are hotter than the Sun's inner regions,
absorb the photons emitted from the Sun.

B The elements that exist in the solar interior absorb the photons emitted from the Sun. 30 The grid shows a number of nuclides arranged acoo!rd.ing to the number of protons and te
- number of neutrons in each. A nucleus of the nuclide jLi decays by emitting a B parSicie. VWhat

The elements found in the Earth’'s atmosphere absorb the photons emitted from the Sun. is the resulting nuclide? -

The elements that exist in the cealer photosphere absorb the photons emitted from the

Sun. 4 A B
: -y Su | 3u | Su
A o number o .
28 Electrons in a cathode ray tube are accelerated from rest through a potential difference V. What protons
percentage change in the de Broglie wavelength associated with these electrons will occur if 2 3he | ‘He c D
ial di i i ? 2 2
the potential difference through which these electrons are accelerated is doubled?
A 29% decrease 1 }H %H
B 50% decrease
C Nochange 0 1 2 3 4 5 6
D 29% increase

number of neutrons

End of Paper
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