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Section B : Atomic World

Q.2: Multiple-choice questions

2.1 In Rutherford’s scattering experiment, the distance of closest approach of an & particle to a gold atom can be
deduced. This distance is a good estimate of the upper limit of

o0 W

the radius of an «a particle. A B C D .
the radius of a gold atom.

the radius of a gold nucleus. O O O O
the thickness of the gold foil.

2.2 Which of the following is/are the assumption(s) of the Bohr model of an atom ?

(1)
@)

3

oCowpy

The orbital radii of the electrons are quantized.

The electric force between the nucleus and an electron provides the centripetal force for the circular
motion.

The total energy of an orbiting electron remains unchanged.

(2) only A B @ D
(3) only

(1) and (2) only O O O O
(1), (2) and (3)

2.3 Which statements below about spectra are correct ?

(1
@

3)

oOowp

A steel rod heated to white hot emits a continuous spectrum.

The dark lines in the absorption spectrum of an element match in frequency with the bright lines in this
element’s emission spectrum.

The atomic spectrum of an element is a piece of evidence for the existence of energy levels in its atoms.

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

(2) and (3) only OO Tgd @
(1), (2) and (3)

2.4 According to the Bohr model of an atom when the electron of a hydrogen atom undergoes transition from an
inner orbit to an orbit of larger radius, the hydrogen atom may have

A.

B.

absorbed a photon, and the electron’s kinetic energy A B C D
decreases.

absorbed a photon, and the electron’s Kkinetic energy O O O O
increases.

emitted a photon, and the electron’s kinetic energy

decreases.

emitted a photon, and the electron’s kinetic energy

increases.
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2.5 Some hydrogen atoms in the second excited state (i.e. n = 3) subsequently produces a spectrum consisting of a
series of discrete lines. How many spectral lines of different wavelengths are there in the spectrum ?

Cowr

A

Baegs iy
(i el 20

W N -

2.6. Electrons, each of mass m and charge e, are being accelerated in a transmission electron microscope (TEM).
Estimate the accelerating voltage of the TEM if the de Broglie wavelength of the electrons is A.

A.

X! A B (& D
me/12 O O O O
h2
2me/12

me/l2

2.7 Which of the following statements about a scanning tunnelling microscope (STM) is/are correct ?

M

@
3

Sawpe

It works like an optical microscope except that a high energy electron beam is used instead of visible

light and a magnetic field acts as a lens.

It can be used to show the arrangement of atoms at a conductive surface.
The magnitude of the tunnelling current depends on the separation between the surface under
investigation and the probe of the STM.

(1) only A B C D
(3) only

(2) and (3) only O O O O
(1), (2) and (3)

2.8 Which statement below is INCORRECT ?

A.

B

Nano particles of silver show a colour different from the
colour of silver in bulk form.

Diamond is a poor thermal conductor and a poor electrical
conductor as it does not have free electrons.

A carbon nanotube is much stronger than steel of the same
size.

Carbon buckyballs such as Cy are formed by carbon atoms
arranged in hollow cages.

G >
O w
O o
O o
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Q.2: Structured question

The set-up shown in Figure 2.1 can be used to measure the maximum kinetic energy of photoelectrons emitted from
sodium metal when electromagnetic radiations of the same intensity but having different frequencies are incident on
a sodium-coated cathode.

sodium-coated cathode electromagnetic radiation
Figure 2.1 @D photocell
- d.c. power supply
e e (voltage adjustable)
o O
O

(a) Briefly describe how the maximum kinetic energy of photoelectrons can be measured using this set-up for a
certain frequency (above the threshold value) of radiation. (2 marks)

(b) The graph in Figure 2.2 shows the results of the experiment.

Figure 2.2

of photoelectron / eV

maximum kinetic energy

4 5 6 7 8 9 10 11 2= 13
frequency / 10" Hz

(i)  State the part of the electromagnetic spectrum from which radiation was used in obtaining data point P.

(1 mark)
(i)  Find the slope of the graph and deduce its physical meaning. (3 marks)
(iii) Calculate the work function of sodium in eV. (2 marks)

(c) State the change, if any, in the graph obtained if the experiment is repeated with electromagnetic radiations of
lower intensity. Explain. (2 marks)
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Section C : Energy and Use of Energy

Q.3: Multiple-choice questions

3.1 Hybrid cars are usually equipped with combustion engines with smaller power than those in petrol cars
because

(1) the combustion engine can be supplemented by the motor to provide the maximum power output of
hybrid cars.

(2)  combustion engines in hybrid cars are more energy efficient than those in petrol cars.

(3) the operation cost per unit power output of combustion engines with smaller power is lower.

A. (1) only A B C D
B. (3)only

C. (1) and @only O, O O
D. (2)and (3) only

3.2 Carbon dioxide emission associated with a passenger travelling in a MTR train for 1 km is about 50 g while
that for a car is over 200 g. The possible reason(s) is/are

(1)  The MTR train and the car need energy to move the vehicle itself.
(2)  The energy efficiency in transporting a passenger for 1 km is higher in the case of the MTR train.
(3)  No burning of fossil fuel is involved in the production of energy for the MTR train.

A.  (Donly A B C D
B. (2only

C. (1) and (3) only O O O O
D. (2)and (3) only

3.3 An air-conditioner with cooliapreapaciey

- - = 2 has a cooling capacity of 746 W. Estimate the rate at
electrical power input

which thermal energy is being released to the environment outside.

A 373 W A B C D
B. 746 W

C. 1119W O O O O
D. 1492W

3.4 Which of the following contribute(s) to cooking with a microwave oven ?

(1)  The energy of microwave is only absorbed by the food’s surface and then transferred to its interior by
conduction.

(2)  Water molecules are polar due to non-uniform charge distribution within each molecule.

(3)  The electric field of microwave is continuously changing.

A (1) only A B C D

B. (2)only

C. (1)and(3)only &) O ® O

D. (2)and (3) only
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3.5 Apiece ofice is placed inside a closed plastic box. The wall of the plastic box is 2 cm thick and the thermal
conductivity of plastic is 0.03 W m™ °C™".

inner su:face outer surface
in;georé ure /— temperature
af at 20 °C

5 ice

The temperature of the inner and the outer surfaces of the wall are 10 °C and 20 °C respectively. What is the
rate of heat exchange (per unit area) between the inside and outside of the box and the direction of heat flow ?

rate of heat exchange direction of heat flow
(per unit area)
A 15Wm? into the box A B C D
B. 15 Wm™ out of the box
€. 36 Wm™ into the box O O O O
D. 36 Wm™ out of the box

3.6 Which statement below about a house and its features MUST BE correct ?

A.  Thermal conduction is less efficient in materials that are A B C D
darker in colour.

B. It is more desirable for the Overall Thermal Transfer Value O O O O
(OTTV) of a house to be larger in cold areas.

C.  Wall painted in white reduces the Overall Thermal Transfer
Value (OTTV) of a house.

D.  Wall painted in white increases the reflection of sunlight.

3.7 A wind turbine generator delivers a certain electric power with a wind blowing normal at speed v. If the
length of the turbine blades is increased by 25% and the overall efficiency of the turbine generator remains the
same, estimate the wind speed blowing normal to the turbine that gives the same electric power.

A. 059y A B € D
B. 0.64v
C 086y Sl L
D. 093y

3.8 In a nuclear reactor, uranium-235 is used as the fission fuel to generate electricity. When uranium-235
undergoes nuclear fission, 0.08% of its mass is converted to energy. If 20% of this energy becomes electrical
energy, estimate the amount of uranium-235 used per second for generating 500 MW of electric power.

A 1410 ks A B C D
B. 35510k
C. 82510k O O O o
D 1.0x107ke
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Q.3: Structured question

(@ (1) Incandescent lamps are far less energy efficient than other light sources like fluorescent lamps or light
emitting diodes (LEDs). Explain why this is so in terms of how incandescent lamps produce light.
(2 marks)

(i)  Two light sources of identical size and shape emit white light and green light respectively. If the light
output power of them is the same, briefly explain which light source looks brighter. (2 marks)

(b)  Figure 3.1 illustrates the simplified lighting arrangement within a tunnel in which two lamps each of luminous
flux 10000 lumens are installed on the ceiling.

5m
<=5
= =% ceiling
%
Figure 3.1 lamps l
|
I 10 m
|
|
|
|
|
0! v ground
|
!

(i) Calculate the illuminance around point O on the ground mid-way between the two lamps. Take the
lamps as point light sources and reflection is assumed negligible. (3 marks)

(i)  The specification of two kinds of lamps 4 and B are given below. In terms of efficacy, recommend

which one the tunnel company should choose. (1 mark)
lamp rated power luminous flux
A 150 W 11000 lumens
B 135W 10000 lumens

(iii) Figures 3.2(a) and 3.2(b) illustrate two arrangements of tunnel lights. In Figure 3.2(a), more lamps
each with relatively lower luminous flux are used. In Figure 3.2(b), less lamps each with relatively
higher luminous flux are used. The resultant average illuminance on the ground is the same in both
cases.

l | I |

O O U U U O 0 T © O O O O [¢]

ground ground

Figure 3.2(a) Figure 3.2(b)

State one advantage and one disadvantage of the arrangement in Figure 3.2(a) over that in
Figure 3.2(b). (2 marks)

2018-DSE-PHY 2-12 50






