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ADVANCED LEVEL NATIONAL EXAMINATIONS, 2021-2022

SUBJECT: PHYSICS II

PAPER II : THEORY

COMBINATIONS:
PHYSICS - CHEMISTRY- MATHEMATICS (PCM)

PHYSICS - CHEMISTRY- BIOLOGY (PCB)
MATHEMATICS - PHYSICS - GEOGRAPHY (MPG)
MATHEMATICS - PHYSICS - COMPUTER SCIENCE (MPC)

DURATION: 3 HOURS

INSTRUCTIONS:

1) Write your names and index number on the answer booklet as written
on your registration form and DO NOT write your names and index
number on additional answer sheets if provided.

2) Do not open this question paper until you are told to do so.

3) This paper consists of two sections A and B.
Section A: Attempt ALL questions. (S5 marks)
Section B: Attempt any THREE questions. (45 marks)

4) Non- programmable scientific calculator and mathematical set

may be used.
5) Useful constants
Acceleration due to gravity g=9.81 m/s?

Planck’s constant h=6.63 x10-34 J.s

Speed of light in vacuum C= 3x108 m/s
The rest mass of the electron me=9.1 x 10731 kg

The magnitude of the charge of an electron e = 1.6 x 10-19 C
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9) a) State Newton's law of universal gravitation,
b) Figure 2 shows an orbit of a planet around the Sun,

5 Planet
A Sun B
D
Figure 2

1) What is the planet’s orbit around the Sun called?

il Where does the planet move slowest in its orbit?

Use one of the letters A, B, C, D to answer this question.

(1 mark)

(1mark)

(1mark)

10) Classify each of the following statements as advantage of analog signal or
advantage of digital signal. You may use a table.

a) It conveys information with less noise, distortion and interference.

b) It uses less bandwidth.
c) It offers a lot of editing tools.

(lmark)
(lmark)
(lmark)

11) A hydrogen atom initially in a state with energy -3.4 eV makes a transition
to a state with energy -0 .85 eV.

a) Show that the atom absorbs or emits a photon in this process.
b) Find the wavelength of the photon involved in this process.

12) Analyze the following electric circuit (figure3) then answer related

sub —questions.

0.5A |, 24 B
A
Iz TR0 | .
C~——J—1 3
< 4V

\\}\_
>
R-
Figure 3

(2 marks)
(2 marks)
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14) You are given 4 lenses having powers as P;=2 dioptres, Pz=3 dioptres, P3=6
dioptres and Ps=14 dioptres.
Indicate two lenses that you can select so that one is an objective lens and
another is eyepiece lens to construct a microscope. Justify your answer
(4 marks)
15) Russia state-owned nuclear company Rosalom Global reached an
agreement to set up in Rwanda the nuclear power plant by 2024. After
signing this agreement on the use of nuclear energy, the Rwandan cabinet
approved the establishment of the Rwanda Atomic Energy Board, an
institution to coordinate nuclear science and technology activities in the
country.
Formulate any four recommendations to Rwanda Atomic Energy Board
on the safety measures associated with the production and use of
nuclear energy that will be taken. (4 marks)

SECTION B: ATTEMPT ANY THREE QUESTIONS (45 marks)
16) Read carefully the extract below and answer related questions.

Climate change is the defining global challenge of our time. Rapid changes to the
global climate over the past several decades have already resulted in widespread
impacts across human societies and natural systems. Continued changes of this
magnitude will have severe and irreversible planetary impacts lasting hundreds
of thousands of years, further threatening people and communities everywhere.

Lessening the worst of climate impacts requires a substantial push to limit global
temperature changes over the course of this century. This in turn depends on
humankind’s ability to achieve rapid and sustained reduction in greenhouse gas
emissions over the next several decades. Doing so, demands a transformation of
our economy and our systems of production and consumption, from changing
how we generate encrgy and pro,d&:_e food to how we consume goods and services.

While the focus for most of this change often rests at the scale of government and

industry, changes at the level of individuals, households and communities are

profoundly of greater importance than most people appreciate.

Reference: Williamson, K., Satre- Meloy, A., Velasco, K.& Green, K.
(2018), Climate change needs behaviour change, pp. 5

Questions
a) What do you understand by the term climate change? (1 mark)
b)i) Imagine three greenhouse gases that the authors could mention.
' (3 marks)
ii) Explain how greenhouse gases contribute to the chmate change
according to the authors. (2 marks)
- \}‘
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¢) The authors mentioned the facts related to climate change

in their research topic “climate change needs behaviour change”,

F(?rmulatc what the authors wrote to confirm that the negative effects of
climate change are real. (3 marks)

d)i) The main way to lessen climate change is given in this extract.
Which one? (1 mark)

ii) How does the Government of Rwandan support practically the strategies
to reduce climate change proposed by the authors?

Identify any three strategies. (3 marks)

e) Evaluate the extent to which Rwanda is being affected by climate

change. (2 marks)

17) You are given 6 elements/blocks of telecommunication system

Input Information

transducer source Channel
Output Receiver Transmitter
transducer

a) Construct a meaningfull block diagram of telecommunication system
using the given clements. Two successive elements must be linked

| by an arrow. (6 marks)

b) Explain in details the principle of functioning of your block diagram
of telecommunication system. , A (6 marks)

c) Give a device that works as each of the following elements:
i) Input transducer (1 mark)

ii) Output transducer (1 mark)

d) Where is noise added to a signal in the given block diagram of
telecommunication system? (1 mark)

18) a) What do you understand by the term uniform circular motion? (1 mark)
b) How is projectile motion used in real life? (1 mark)

Yoo
¢) A car is travelling at uniform velocity 52.5 km/h. The wheels Hqc_:qo""
roll along the road without sliding. There is a white dot on the tyre.

i) Use SI unit to find the angular frequency/angular velocity o for the

™ o tyre, given that the diameter of the wheel is 60.0 cm. (2 marks
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20) Figure 11 shows wavefronts incident on and emerging from a double
slit arrangement.

Ray of light _

Wavefront N

enmmessecccscnsadusesnncrcmcduacnnmsrndacananarn

Figure 11

The above wavefronts represent successive crests and troughs of light
waves. The directions along which destructive interference and
constructive interference are represented by the letters on the screen.

a) (i) State three conditions that must be satisfied so that two waves

may interfere. (3 marks)
(i) State the principle of superposition of waves. (1 mark)

b) Copy the table and tick the appropriate boxes in the table to show
what is observed at the points marked X, Y and Z in the diagram.

Point i. What is observed
Constructive Destructive Neither
interference interference
X
Y
Z
(3 marks)
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