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Question 1: Multiple Choice Items� (14 marks)

There are 14 multiple-choice items worth one mark each. 
Shade in the bubble (   ) next to the best answer for each item.

1)	 Which letter represents the amplitude of the wave shown in the figure below?

	 A			   	 B

	 C			   	 D

2)	 Wavefronts of speed (2 m/s) pass from deep water to shallow water as shown in the 
figure below. What is the speed of the waves in the shallow water?

	 0.2 m/s			   	 0.8 m/s

	 2.0 m/s			   	 5.0 m/s
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Question 1 continued

3)	 Two different strings (a) and (b) are joined together. If a pulse travels from string (a) to 
string (b) as shown in the figure below, what is the wave speed in string (b) in terms of 
the wave speed in string (a)?

	 v2 = 2
3

 v1

	 v2 = v1

	 v2 = 3
2

 v1

	 v2 = 3 v1

4)	 Standing waves result from the superposition of two waves. Which of the following 
rows shows the correct information about the properties of these two waves?

Amplitude Frequency Propagation's direction

same different same

different different opposite

same same opposite

different same same
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Question 1 continued

5)	 A diffraction grating with (20 lines/mm) is used to study the line spectrum of a light as 
shown in the figure below. What is the number of the ( n th ) ordered diffraction 
maxima which is at distance (x) from the center (O)?

	 1

	 2

	 3

	 4

6)	 What is the frequency of the sound wave when resonance is 
formed in the tube shown in the figure opposite?

	 643 Hz

	 500 Hz

	 357 Hz

	 214 Hz



Diploma, Bilingual Private Schools,  Physics First Session – Second Semester Academic Year: 2018/2019
D

o
 no

t w
rite in this sp

ace

4

Do not write in this space

Question 1 continued

7)	 Two different standing wave patterns shown in figures (a) and (b) where formed 
by the same experimental setup with varied vibrating source. 
If the frequency of the standing wave in figure (a) is (24 Hz), What will be the 
frequency and the wavelenght of the standing wave in figure (b).

frequency (Hz) wavelength (m)

18 0.8

32 0.8

18 0.6

32 0.6

8)	 Which principle was used by Einstein to derive the photoelectric equation? 

	 conservation of energy.

	 conservation of mass.

	 conservation of momentum.

	 conservation of both energy and momentum.

9)	 An electron and a proton have the same de Broglie wavelength, what is the ratio of

their kinetic energy ( KEe
KEp

 )?

	 5.68 × 10-4			   	 1.83 × 103

	 0.42 × 102			   	 2.38 × 10-2
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Question 1 continued

10)	 In the diagram shown below an electron is accelerated by two parallel plates (A) 
and (B). What is the de Broglie wavelength of the electron when it strikes plate (B)? 

	 0.1 nm

	 0.83 nm

	 1.0 nm

	 8.3 nm

11)	 Which of the following statements explains the meaning of isotopes?

	 Nuclei with the same proton number and nucleon number.

	 Nuclei with a different proton number and nucleon number.

	 Nuclei with the same proton number but a different neutron number.

	 Nuclei with a different proton number but the same neutron number.

12)	 If ( 238

92
 U ) nucleus undergoes successive (8) Alpha decays and (6) Beta decays, what 

is the resulting nucleus?

	 206

82
 Pb			   	 207

82
 Pb

	 210

82
 Pb			   	 214

82
 Pb
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Question 1 continued

13)	 What is the value of energy released from the following decay equation? 

1

0
 n    1

1
 p + 0

–1
 e + energy

	 0.271 MeV

	 0.511 MeV

	 0.783 MeV

	 1.293 MeV

14)	 What is the activity of the radioactive material shown in the figure below after (60 s)?

	 8.660 decays/s

	 17.325 decays/s

	 34.650 decays/s

	 46.199 decays/s
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Question 2: Extended Questions� (56 marks)

Write your answer for each of the following questions in the space provided. 
Be sure to show all your work, including the correct units where applicable.

15)	 The graph below shows the variation of displacement ( y ) with time ( t ) of a wave ( M ) 
which has an intensity of ( I ).?

a.	 Write two characteristics of electromagnetic waves.� (2 marks)

b.	 Determine the frequency of the wave (M).� (2 marks)
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Question 2 continued

c.	 A second wave (Z) with the same frequency as wave (M) has an intensity of (3 I) 
and the phase difference between the two waves is (90°).

(i)	 Find the amplitude of wave (Z).� (2 marks)

(ii)	 Sketch the variation of the displacement (y) with time (t) of wave (Z).� (1 mark)
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Question 2 continued

16) Two train whistles (A) and (B) each have a sound frequency of (392 Hz). Train (A) is 
stationary and train (B) is moving away from train (A) at a speed of (35 m/s).
A cyclist is between them and moving towards train (A) with a speed of (15 m/s)
as shown in the fi gure below.

a. Defi ne the Doppler Effect. (2 marks)

b. Calculate the frequency of the whistle sound heard by the cyclist from train (A) 
only. (2 marks)

c. Calculate the sound wavelenght heard by the cyclist from train (B) only. (2 marks)



Diploma, Bilingual Private Schools,  Physics First Session – Second Semester Academic Year: 2018/2019
D

o
 no

t w
rite in this sp

ace

10

Do not write in this space

Question 2 continued

17)	 A string of (30 cm) length is adjusted to produce a fundamental mode at a frequency 
of (196 Hz).

a.	 What do we mean by a resonance effect?� (2 marks)

b.	 Find the speed of the wave on the string.� (2 marks)

18)	 Coherent monochromatic light of wavelength ( λ ) is incident on two narrow slits which 
are (2 mm) apart. The pattern observed on the screen is (5 m) away from the slits as 
shown in the figure below.

a.	 State two properties of light waves that happened in this case.� (2 marks)
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Question 2 continued

b.	 Determine the wavelength of the light.� (4 marks)

19)	 A tuning fork of (460 Hz) causes resonance in the tube shown in the figure below 
when the length ( L ) of the air column above the water is (18.3 cm) and (55.8 cm) 
respectively. 

a.	 State the principle of superposition.� (1 mark)



Diploma, Bilingual Private Schools,  Physics First Session – Second Semester Academic Year: 2018/2019
D

o
 no

t w
rite in this sp

ace

12

Do not write in this space

Question 2 continued

b.	 Calculate the speed of the sound caused by the tuning fork in the air column. 
� (3 marks)

c.	 Find the (nth) harmonic mode.� (3 marks)

20)	 The electron in a hydrogen atom makes a transition from an energy level at ( -3.4 eV ) 
to a level at ( -1.5 eV ).

a.	 What is the type of the line spectrum?� (1 mark)

b.	 Find the frequency of the transition.� (2 marks)
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Question 2 continued

21)	 A student uses an experiment to investigate the photoelectric effects as shown in 
figure (A). The variation of the stopping voltage against the frequency is shown in 
figure (B). 

figure (A) figure (B)

a.	 Name the parts in figure (A) which are labeled (X) and (Y).� (2 marks)

b.	 What is the stopping potential for the photoelectrons ejected by light of 
(11 × 1014 Hz ) frequency?� (4 marks)



Diploma, Bilingual Private Schools,  Physics First Session – Second Semester Academic Year: 2018/2019
D

o
 no

t w
rite in this sp

ace

14

Do not write in this space

Question 2 continued

c.	 How many photons with a frequency of (7 × 1014 Hz ) are required to emit 
electrons with a total kinetic energy of (165 × 103 eV ).� (2 marks)

22)	 The graph below shows the decay series of ( 232

90
 Th ) nucleus.

a.	 Define the term "nucleon number".� (1 mark)
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Question 2 continued

b.	 What is the number of neutrons in the atom of element (X)?� (1 mark)

c.	 Write a nuclear equation to represent the decay of ( 232

90
 Th ) nucleus to ( 228

89
 Ac )

nucleus.� (1 mark)

23)	 A sample of a radioactive element has a mass of (6.96 g). After 2 hours and  
54 minutes its mass is reduced to (1.74 g).

a.	 What is meant by "the half-life of an element is 8 hours"?� (2 marks)

b.	 Calculate the half-life of the element per minute.� (3 marks)
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Question 2 continued

24)	 The nuclear fusion between deuterium nucleus ( 2
1
 H ) and tritium nucleus ( 3

1
 H ) is 

represented in the following equation:
2

1
 H + 3

1
 H  4

2
 He + 1

0
 n + energy 

Where the released energy is equal to (17.7 MeV). The binding energies per nucleon 
are given in the following table:

nuclei Binding energy per nucleon ( MeV )

2

1
 H 1.12

4

2
 He 7.07

1

0
 n –

a.	 State what is meant by nuclear fusion.� (2 marks)

b.	 Calculate the mass defect in (kg) of helium (4

2
 He) nucleus.� (2 marks)
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Question 2 continued

c.	 Determine the binding energy per nucleon (in MeV) for tritium nucleus (3

1
 H).

� (3 marks)

[ End of Examination ]
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