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Diploma, Bilingual Private Schools, Physics Second Semester - First Session

Academic Year: 2022/2023

Question 1 Multiple Choice Items

(14 marks)

There are 14 multiple choice items worth one mark each.

Shade in the bubble ((O)) next to the best answer for each item.

1)  The number of cycles of vibration per unit time is called:

O Wavelength. O Frequency.
(O Period. O Speed.

2) What is the wavelength of the wave shown in the
figure opposite?

O 02m T ...... A
O 03m o

O 04m l \/
O oem e

3) The figure below represents a wave passing through a gap. What is this phenomenon

called?
(O Superposition.
wavefront—__|
(O Resonance.
O Interference.
O Diffraction.

Y

Y

—_—

4)  Which of the following represents a stationary wave (in a stretched string) at a third

harmonic?
(@) (@)
(@) (@)

Do not write in this space



Diploma, Bilingual Private Schools, Physics Second Semester - First Session Academic Year: 2022/2023

Question 1 continued

5) The figure below shows two loudspeakers connected to a signal generator. As a
student walks from point (P) to point (Q) he notices that the loudness of the sound
increases and then decreases repeatedly. Which phenomenon causes this?

) . °Q
O Diffraction. 4!:(]
O Interference.
signal ~
O Resonance. i student "
(O Refraction. .

S

6) The figure below shows an arrangement to obtain a fringe pattern with diffraction

P

grating of slit spacing (d).
Second order

Light of
wavelength (1) > —<U§ — — — — - Zero order

Second order

Diffraction

grating Screen

Which of the following gives the angle (a) between the two second order maxima?

(@) 2$in"1(%) (@) 2$in"1(%)
(@) sin‘%%) (@) sin‘%%)

7)  When a stationary wave is formed along stretched string of length (L), its first
harmonic frequency is (f). If the length of the string is halved, what will be the first
harmonic frequency of the wave formed?

f A
C)Z DE
O 2f O ar

Do not write in this space
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Diploma, Bilingual Private Schools, Physics Second Semester - First Session Academic Year: 2022/2023

Question 1 continued

8)

9)

10)

A<

The figures opposite show the stationary wave
patterns formed in one-end closed pipe.

Which figure shows the stationary wave with the B <><

highest frequency?

O A ¢ K> >

O B.

- > [ KX

O D.

In photoelectric effect, electrons with a maximum kinetic energy of (15.8 eV) are
emitted from a metal of work function (4.3 eV).

What is the energy of the incident photon?

O 20.1eV O 158eV
O 11.5eV O 43eV

Which of the following graphs shows the relation between the maximum kinetic
energy (KE__ ) of the emitted electrons in the photoelectric effect and the intensity of
the incident radiation?

KEmax A KEmaxA
O O
— B
Intensity Intensity
KEmax A l(lzﬂ'lf‘lxA
@) @)
> >
Intensity Intensity

Do not write in this space



Diploma, Bilingual Private Schools, Physics Second Semester - First Session Academic Year: 2022/2023

11)

Question 1 continued O
s

S

A proton momentum (pp) is four times an electron momentum (pe). If the electron has s
a de Broglie wavelength (1 ), what is the de Broglie wavelength of the proton? A
A, | 5

O 7 O 5 3
e (72]

O 2, O 42 O
0N

o

12)

13)

14)

The Process in which light nuclei fuse together to form a heavier nucleus is called:

(O Fission. O Mass defect.
(O Fusion. (O Binding energy.

The graph opposite shows binding energy per nucleon versus the nucleon number (A)

for four elements (W, X, Y and Z). Wich element is ‘
the most stable.
O w 2
O X £
E:
O v g
O z 3
When a thorium (232 Th) nucleus emits (0. and B7)
90 Nucleon number (A)

particles, which element will be produced?

222 223
(@) " Rn (@) 57 Fr

226 228
(@) . Ra (@) 5 Ac

Do not write in this space
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Diploma, Bilingual Private Schools, Physics Second Semester - First Session Academic Year: 2022/2023

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) a. The figure below shows a graph of displacement (y) versus time (t) for a wave.

y(m)a

|
0.02 —_— =

0.01

I
[y P B | SRS A

0.00

1)
-0.01

-0.02 =

b m— A —

(i) What do arrows (B and D) represent? (2 marks)
B: D:

(i) Calculate the frequency of the wave. (1 mark)

b. A bat flies with a speed of (4.40m/s) toward a stationary mouse and emits a sound
of frequency (82 x 10° Hz). The speed of sound in air is (340 m/s).

(i) Calculate the frequency of the sound that heard by the mouse. (3 marks)

Do not write in this space



Diploma, Bilingual Private Schools, Physics Second Semester - First Session Academic Year: 2022/2023

Question 2 continued

(ii) Calculate the wavelength of the sound heard by the mouse. (2 marks)

16) a. Inthe table below, compare between constructive interference (reinforcement)
and destructive interference (cancellation) in terms of path difference. (2 marks)

Constructive (reinforcement) Destructive (cancellation)

Path
difference

b. Write two conditions required to observe the fringes of two-source interference.
(2 marks)

c. In the Young's double-slit experiment, (0.125 x 103 m) apart slits are illuminated
by a light of wavelength (4.5 x 107 m). The screen is (1 m) away from the slits.

(i) Calculate the fringe width. (2 marks)

(ii) What will happen to the fringe width when the slits separation is decreased?
(1 mark)

Do not write in this space
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Diploma, Bilingual Private Schools, Physics Second Semester - First Session Academic Year: 2022/2023

Question 2 continued

17) A monochromatic light of wavelength (7 x 107 m) incidents on a diffraction grating
containing (1 x 10°) lines per meter. Calculate the diffraction angle of the first-order

maximum. (4 marks)
18) a. Inthe table below, write the scientific terms for each definition. (2 marks)
Definition Scientific term

(i) A point of zero amplitude on a stationary wave.

(ii) A point of maximum amplitude on a stationary wave.

b. A string of (1.25 m) long is stretched between two fixed points. A transverse wave
of speed (50 m/s) travels along the string and produces a stationary wave.

(i) State the principle of superposition of waves. (1 mark)

(ii) What is the frequency of the third harmonic vibration? (2 marks)

Do not write in this space



Diploma, Bilingual Private Schools, Physics Second Semester - First Session Academic Year: 2022/2023

Question 2 continued

19) The figures below show an experiment to measure the speed of the sound in air using
two identical pipes (A and B) filled with water into two different levels. Two tuning
forks are making stationary waves through each pipe.

J = 100Hz f A
—C S

— o~ —

(A) (B)
a. What is the mode of vibration in each pipe? (2 marks)
Pipe (A):
Pipe (B):
b. Calculate the frequency of the second tuning fork (fg)- (4 marks)

Do not write in this space

aoeds siy3 ul 931um J0u oq



aoeds siy} ul 9314m jou oQ

Diploma, Bilingual Private Schools, Physics Second Semester - First Session Academic Year: 2022/2023

Question 2 continued

20) The figure below shows the energy levels of the hydrogen atom with an electron at

energy level (n = 4).
€

n=4 . E4 = -0.85 eV
n=3 E3 =-1.51 eV
=2 E =-34eV

n=1 E =-13.6 eV

1

a. If the electron falls to the energy level (n = 2), calculate the emitted energy.
(2 marks)

b. The figure below shows the emission line spectrum for a hydrogen gas.

A B C D

4x107m 5%10m 6x10'm 7%107m

Which line results from the transition in part (a)? Explain your answer by calculations.
(2 marks)

Do not write in this space
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Question 2 continued

21) a. Write two phenomena that provide evidence for the wave nature of particles.

(2 marks)
b. The graph opposite shows the mé
maximum kinetic energy (KE__ ) for M
the emitted photoelectrons against
frequency (/) for two different metals
(X and Y). A
T T T T T T T T T T » 14

0 4 8 12 f(XlO HZ)
(i) What does point (A) represent? (1 mark)
(i) What does the slope of the graph represent? (1 mark)

(iii) If the frequency of the incident photons is (6 x 10" Hz), which metal will emit
photoelectrons? Explain your answer. (3 marks)

Do not write in this space
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Diploma, Bilingual Private Schools, Physics Second Semester - First Session Academic Year: 2022/2023

Question 2 continued

22) a. Inthe table below, compare between (o) particles and (y) radiation. (4 marks)
alpha, (a) Gamma, (y)
Charge
lonization
(weak/strong)
b. Complete the following nuclear equation: (2 marks)

235U + o” — 137C5 -+ %Rb + . (1)71 + energy

23) A sample of a radioactive substance consists of (0.5 x 10%%) nuclei at time (t = at.).
2

Calculate its initial number of nuclei, (N (3 marks)

o)

Do not write in this space
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Diploma, Bilingual Private Schools, Physics Second Semester - First Session Academic Year: 2022/2023

Question 2 continued

24) The following equation shows the radioactive decay of 232 U.

238 234 4
oo U — “ooTh + ,He + energy

Mass of 232 U =3.952926 x 1072 kg

Mass of “og Th = 3.886385 x 1072 kg
Mass of 5He = 6.646478 x 1077 kg
Mass of a neutron = 1.675 x 107% kg

Mass of a proton = 1.673 x 107% kg

Calculate the following:

a. The mass defect of (zgg Th). (2 marks)
b. The total change in mass during the reaction (Am). (2 marks)
c. The amount of released energy. (2 marks)

[ End of Examination ]

Do not write in this space
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Diploma, Bilingual Private Schools, Physics Second Semester - First Session Academic Year: 2022/2023

FORMULA AND CONSTANTS

CONSTANTS

Waves

c=3x10%m/s

Speed of the sound in air

(Vair)= 340m/s

e=1.6x10"1¢

m, =9.11 x 10-31kg

mp=1.67 x10 %" kg

leV =1.60 x 10719

h=6.63x10734]s

ax M nv T
A=7 | fn=31 | . 1
— N
d sinf = nA = M
4L
Quantum physics
. __hc [ _ [ 1 2
E—hf—T ® = hf, hf:@’*'zmvmax
h
Emvﬁlax = eV, mv
Particle and nuclear physics
0.693
Azﬂz—N/l A= Q = E = Amc?
At t,
x = xoe—/lt Am = Zm, + (A — Z2)my, — Mpycieus

Do not write in this space
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Diploma, Bilingual Private Schools, Physics Semester Two - Second Session Academic Year: 2022/2023

Question 1: Multiple Choice Items (14 marks)

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

1) The intensity of the wave is directly proportional to the square of:

O Period O Wavelength
O  Amplitude O Speed
2) The figure below shows displacement 2 j‘y(cm)
(y)- distance (x) graph for a wave. What is the 1.5 _\ /\
wavelength of this wave? 1 - \\ / \
O 2cm 0(‘)5 1 \ / x(cm)
O 5cm osd N\ 10 A5 20
' \ /
O 15cm o B
1.5 \ 1/
O 20cm 5 4 \/

Which of the following represents a stationary wave at a second harmonic?

0

}Q| -
’QQ‘ -

Do not write in this space



Diploma, Bilingual Private Schools, Physics Semester Two - Second Session Academic Year: 2022/2023

Question 1 continued

4)

5)

6)

In a Young's double slit experiment, which of the following changes will increase the
distance between the adjacent fringes?

Use light of a higher frequency.
Use light of a shorter wavelength.

Decrease the distance between the slits.

0000

Move the screen closer to the double-slit.

When waves pass through a narrow gap, they spread out.

What does this phenomenon called?

(O Superposition. (O Resonance.
O Interference. O Diffraction.

In the diffraction grating experiment a light of wavelength (400 x 107% m)
passes through a grating of slit separation (3.33 x 107 m) as shown in
figure below.

2st order
maximum

1st order
maximum

Light
diffraction
grating
What is the angular separation between the first and second order maxima?
O 7.0° O 10.3°
O 13.9° O 20.8°

Do not write in this space
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Diploma, Bilingual Private Schools, Physics Semester Two - Second Session Academic Year: 2022/2023

Question 1 continued

7) The fundamental frequency of one end closed pipe is ( /). How many nodes are
present in a standing wave of a frequency (9f) in the same pipe?

O 3 nodes O 7 nodes
(O 5nodes O 9 nodes

8) A stationary wave travel along a string of length (L). The frequency of the first
harmonic is ( f). If the length of the string is reduced to 15% of its original length,
what will be the frequency of its first harmonic?

1 1
085’ O 015/
O 0.15f O 085/

9)  What is the frequency of a photon with energy of (66.3 eV)?

O 1.6x10"Hz O 12.6 x 10" Hz
O 81.6x 10" Hz O 91.6 x 10" Hz

10) If the de Broglie wavelength of the electron () is four times the de Broglie
wavelength of the proton (kp), what will be the ratio of the electron's momentum to
the proton's momentum (&)

P
i P 1
o - o1
o4 o

Do not write in this space
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Question 1 continued

11)

12)

13)

14)

The figure below shows the stopping potential (V ) against frequency for four metals
(W, X, Y and Z).
A

\V/a

When the metals are illuminated with the same light of energy greater than the work

function of all metals, from which metal the electrons will be emitted with the highest

maximum kinetic energy (KEmax)?
O w O X
O Y O 7z

The process in which a large unstable nucleus splits into two fragments that are more
stable than the original nucleus is called:

(O Fission (O Fusion
(O Mass defect (O Binding energy

The number of neutrons in Sodium (ﬁ’Na) is:

O 34 O 23
O 12 O 11

The figure below shows the activities of
three radioactive samples (W, X, and 2).

Which of the following shows the correct W
relations between their decay constants? Z

=

& | ¥ X
O Ay > A >4, 5

<
O A>A >, .
O A >, >0,

=i

- My > Az > Ay Time

Do not write in this space
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Diploma, Bilingual Private Schools, Physics Semester Two - Second Session Academic Year: 2022/2023

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) a. Name two types of waves in which the Doppler Effect can be observed. (2 marks)

b. A sound source is moving at a constant speed of (240 m/s) towards a stationary
observer. The observer records a frequency of (3600 Hz).
Calculate the following:

(i) The frequency of the source. (3 marks)
(ii) The time period of the recorded sound. (1 mark)
(iii) The wavelength of the sound emitted by the source. (2 marks)

Do not write in this space



Diploma, Bilingual Private Schools, Physics Semester Two - Second Session Academic Year: 2022/2023

Question 2 continued

16) a. In the table below compare between the constructive interference (reinforcement)
and destructive interference (cancellation) in terms of a path difference. (2 marks)

Constructive (reinforcement) Destructive (cancellation).

Path difference

b. Write two conditions required to observe the fringes of two-source interference.
(2 marks)

c. InaYoung's double slit experiment, the slits are (0.15 x 1073 m) apart and (1.2 m)
far from a screen. The fringe width is (3 x 1073 m).
Calculate the wavelength of the used light. (2 marks)

Do not write in this space
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Diploma, Bilingual Private Schools, Physics Semester Two - Second Session Academic Year: 2022/2023

Question 2 continued

17) A monochromatic light of wavelength (3 x 107’m) is incident on a diffraction grating
containing (1 x 106) lines per metre.

a. Calculate the diffraction angle of the first-order maximum. (4 marks)

b. Calculate the maximum number of orders produced on the screen. (1 mark)

c. If the monochromatic light is replaced by a white light, how will the fringes
appear? (1 mark)

Do not write in this space
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Question 2 continued

18) A stretched string of (2 m) long vibrates as shown in the below figure.
- 2m >

a. Which points on the figure represent the following? (2 marks)

aoeds siy3 ul 931um J0u oq

Node:

Antinode:

b. If the speed of stationary wave in the string is (12 m/s), calculate the frequency of
the stationary wave. (2 marks)

Do not write in this space
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Diploma, Bilingual Private Schools, Physics Semester Two - Second Session Academic Year: 2022/2023

Question 2 continued

19) The figure below shows two long identical pipes (X and Y) filled with water.
Two tuning forks are making stationary waves through each pipe. The speed
of the waves in each pipe is (340 m/s).

1;=100Hz ];=363.2Hz

(X) (Y)
a. What is the mode of vibration in each pipe? (2 marks)
Pipe (X):
Pipe (Y):
b. Calculate (AL). (4 marks)

Do not write in this space
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Question 2 continued

20) a. Name two phenomena that can explain the wave nature of light. (2 marks)

b. A student is investigating photoelectric effect by shining a monochromatic
light of energy (8.29 x 107" J) on a metal plate as shown in figure below.

plate 2 l

— AV
incident ) Oe(l)ectrons ammeter
light
plate 1
He found that the current of the ammeter drops to zero when the battery voltage
is (1.40 V).
(i) Calculate the (KE ) of the electrons. (2 marks)
(ii) Calculate the work function of the metal. (2 marks)

(iii) When the intensity of incident light is increased, what will happen to the
kinetic energy of the photoelectrons? (1 mark)

Do not write in this space
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Diploma, Bilingual Private Schools, Physics Semester Two - Second Session Academic Year: 2022/2023

Question 2 continued

21) a. What are the two types of line spectra? (2 marks)

[ XY

n=4 E=-085eV

b. The figure bellow shows the energy
levels of the hydrogen atom with an ~ 1=3 E=-151eV
electron at energy level (n = 4).

Calculate the energy emitted by an ~ n=2 E=-34¢V
electron when it falls to the ground :
state? (2 marks)
n=1 E=-13.6eV
22) a. Inthe table below, compare between (a) and (B7) particles. (4 marks)
Alpha, (a) Beta, (B7)
Charge
lonization
(weak/strong)
b. Complete the following nuclear equation: (2 marks)
29328U s Th + ;’He

Do not write in this space
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Diploma, Bilingual Private Schools, Physics Semester Two - Second Session Academic Year: 2022/2023

Question 2 continued

23) Half lives of two radioactive substances (A and B) are (20 min and 40 min),
respectively. Initially, the samples have an equal number of nuclei.

Calculate the following:

a. The decay constant for sample (B). (2 marks)

b. At (t = 80 min), calculate the ratio of the remaining nuclei of sample (A)

to sample (B) (ﬂ) (3 marks)

Ng

Do not write in this space
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Diploma, Bilingual Private Schools, Physics Semester Two - Second Session Academic Year: 2022/2023

Question 2 continued

24) For the reaction: °H + SH —» 5He + 4n + energy

Mass of #H = 3.344495 x 107% kg

Mass of $H =5.008267 x 10% kg
Mass of 3He = 6.646478 x 107% kg
Mass of a neutron = 1.675 x 107%" kg

Calculate the following:

a. Mass defect of the reaction. (2 marks)

b. The energy released during the reaction. (2 marks)

[ End of Examination ]

Do not write in this space
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FORMULA AND CONSTANTS
Waves
CONSTANTS - -
. fsv 1
(4 f fO (v i vs)
c=3x108m/s
Superposition of waves
Speed of the sound in air A= % | fn - % 1
(Vair)= 340m/s d = N
d sinf = nA = w
4L

Quantum physics

e=1.6x10"1¢

m, =9.11 x 10 3kg
/1 = — AE — E2 - E1

mp =1.67 x 10~ %" kg

_ -19 - . 3
LSRR RS L) Particle and nuclear physics

AN 0.693 L >
— -34 A=—=—-NA A= Q—E—Amc
h=663x10734s " o)
¥ = xoe—/lt Am = Zm, + (A — )My, — Mpycieus
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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 ((O)) next to the best answer for each item.

1) The distance of a particle on a wave from its undisturbed position (rest position), is
called:

O Wavelength. O  Amplitude.

(O Displacement. O Frequency.

2) The figure below shows two waves (R) and (S) moving with the same speed.

R S

Displacement

_______ Lol L L™

DO I I

Which of the following rows shows the correct information about their properties?

Amplitude Frequency Wavelength
(A) (f) (4)
O A > A fo > fa A > Mg
) A > AL fs <fq A < g
@) A=A, fs <fa Ag > Ao
) A= Aq fo> e A < g

Do not write in this space
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Question 1 continued

3)

4)

S)

6)

The figure below shows a standing wave on a stretched string. Which of the following

rows shows the correct number of nodes and antinodes?

Number of nodes Number of antinodes

o — OO0
O 4 5
O 4 4
O 5 5

The figure below shows water waves passing around the edge of a barrier.

What phenomenon of waves is being represented?

(O Diffraction | J

O Interference

(O Superposition 111
(O Reflection | ]l

Young's double-slit experiment is performed using yellow light of wavelength
(600 x 1077 m). The slits separation is (8 x 10~ m) and the screen is (2 m) from the
slits. What is the distance between two adjacent bright fringes?

O 15x103m O 24x103m
O 27x103m O 96x103m

A string of a guitar is (0.6 m) long and vibrates at a fundamental frequency of (110 Hz).
What is the speed of the waves on the string?

O 15m/s O 33m/ss
O 66m/s O 132 m/s

Do not write in this space
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Question 1 continued

O

o

=}

<l

: )

~+

()

:

£y

(72]

wn

o

Q

(2]

D
8)
9)
10)

The figure below shows a monochromatic light of wavelength (460 x 1077 m) incidents
normally on a diffraction grating with (7 x 10%lines/m).

What is the value of the angle (y)?

n=0

1

O 55° QO 7.4
O 1110 O 14.8°

In the photoelectric effect, the minimum amount of energy needed to eject an
electron from a metal surface, is called:

O Kinetic energy. O Work function.
(O Stopping voltage. (O Photon energy.

What is the de-Broglie wavelength of an electron moving with a speed of
(6.6 x 10° m/s)?

O 24x10"m O 6.0x10 " m
O 11x107m O 73x10%*m

A metal of work function (2.5 eV) is used in a photoelectric cell. What is the longest

wavelength of the light source, which will eject electrons from the metal?

O 6.01x107 m O 550x%x 107 m
O 497 x10" m O 3.50%x 107 m

Do not write in this space
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Question 1 continued

11) Rutherford’s a-scattering experiment concludes that:

(O Most of the atom is empty.
(O The center of atom is uncharged.
O Velocity of all electrons is the same.

(O Electrons are revolving around the nucleus.

12) The radioactive decay of uranium into thorium is represented by the following

F e 238 234
equation: 92U s 90Th + X

What does ( X) represent?

(O A proton. (O  An electron.
(O Beta particle. O Alpha particle.

|

13) The figure opposite shows a graph of binding
energy per nucleon versus the nucleon number.
What is the mass defect of nucleus (X)?

7

1.42 x 107% kg
1.60 x 1078 kg
4.27 x 10728 kg
1.28 x 107%" kg g < R R )

Nucleon number (A)

Binding energy per nucleon (x106eV)

/
/
]
|
[

| |
________________ bbb ——
| |

0000

14) Radioactive element (X) has half-life time of (50 min) and intially contained (N)
number of nuclei. After (200 min), what is the number of undecayed nuclei of (X)?

N N
o4 o N
N N
o N o N

Do not write in this space
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Diploma, Bilingual Private Schools, Physics Second Semester - First Session Academic Year: 2021/2022

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) a. What is the relation between the intensity ( /) and the square of the amplited
(4%) of a wave? (Choose the correct answer) (1 mark)

(O Directly proportional (O Inversely proportional

b. An ambulance with a siren produces sound waves of wavelength of (2 m) and
moves toward a stationary observer as shown in the figure below.

v=234.7m/s Observer
o

(i) Calculate the frequency of the sound waves produced by the siren Qfs). (1 mark)

(ii) Find the frequency of the waves heard by the observer (/) (3 marks)

Do not write in this space
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Do not write in this space

Question 2 continued

(1 mark)

Define the time period of a wave.

16) a.

b. The figure below shows a displacement-distance graph of a wave produced by a

tuning fork, which vibrates at a frequency of (500 Hz).

J

(o) yuawadepdsiq

(2 marks)

How long does the wave take to travel (0.5 m)?

Do not write in this space
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Question 2 continued - -

17) Figures (1) and (2) opposite show two different interference -

patterns in Young's double-slit experiment using the same -le - Ixz
slits. Two different light sources are used alternatively a red - .
light source of wavelength (670 x 10~ m) and a blue light -
source of wavelength (480 x 10~ m). The slit-to-screen -
distance is (3.2 m). -
a. Which color gives the patterns in: (2 marks) Figure (1) Figure (2)

(i) Figure (1)

(i) Figure (2)
b. If the fringe width (x1) is (3.84 x 1073 m), find the slit separation (a). (2 marks)
c. Calculate the fringe width, (x,). (2 marks)

Do not write in this space
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Question 2 continued

18) a. If a diffraction grating produces a third-order maximum for a green light of
wavelength (590 x 10~ m) at an angle of (65°) from the central maximum.

At what angle will the second-order maximum appear for a violet light of
wavelength (400 x 1077 m)? (4 marks)

b. In the table below, compare between constructive and destructive interference.
(4 marks)

Phase difference Path difference

Constructive
interference

Destructive
interference

Do not write in this space
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Question 2 continued

19) Figure (1) below shows the surface water waves in a ripple tank produced by two
coherent sources (S1) and (S2) at time (¢ = 0).

a.

Figure (1)

If a small piece of cork is placed in the ripple tank, write two points at which the

cork will bob up and down with greatest amplitude?

(2 marks)

Figure (2) opposite represents the

displacement-distance graph of the
resultant wave of the interference

—==p===r
i |

3 Distance (x102m)

presented in figure (1). If the amplitude

]
i

Displacement (x10°m)

of the waves of source (S,)is
(4, =3 %107 m),

N

Figure (2)
Find the following:

(i) The amplitude of the waves of source (S,).

(2 marks)

(ii) The distance between source (S2) and point (C).

(2 marks)

Do not write in this space
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Question 2 continued

20) The figure below shows the energy levels of a hydrogen atom.

n=4 E4= '0.85 eV
n=3 E.=-1.5eV
n= E,=-3.4eV
n=1 E,=-13.6 eV

a. Complete the table below:

(2 marks)

Movement of an electron
between energy levels

Transition result
(Emission or Absorption) Spectra

Downwards transition

Upwards transition

b. When an electron transits from energy level (n=3) to a new energy level, it emits a
photon of wavelength (1.027 x 107 m).

(i) Calculate the energy of the emitted photon in (eV). (3 marks)

(ii) Find the new level to which the electron transits. (3 marks)

Do not write in this space
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Question 2 continued

21) a.

b.

22) a.

Write two phenomena that prove the wave nature of particles. (2 marks)

A metal has a threshold frequency (f, ). When it is illuminated by a light of
frequency ( 2f, ), the maximum velocity of the ejected electrons is(v,). If the same
metal is illuminated by a light of frequency ( 5/,), prove that the new maximum
velocity (v,) of the ejected electrons will be equal to(2v,). (2 marks)

The figure below shows the behavior of alpha (), beta (f-), and gamma (y)
radiations in an electric field.

Write the letter of the ray that represents the following: (3 marks)
(a): ‘_
2):
v A
(7): » B
C
-

Do not write in this space
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Question 2 continued

b. If the mass of deuteron nucleus ( fH) is (3.342 x 107/ kg), calculate the binding
energy per nucleon? (4 marks)

23) A count rate meter is used to measure the activity of a given sample. Initially, the
meter shows (4750 counts/min). After (5 min), it shows (2700 counts/min).

a. Find the decay constant (/). (2 marks)

b. Find the half-life of the sample (7). (2 marks)

2

Do not write in this space
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Question 2 continued

24) a. What will happen to the total mass of the produced nuclei after fission and fusion

reactions? (2 marks)
. Total mass of the produced nuclei after reaction
Reaction
(Increases or Decreases)
Fission
Fusion

b. How many alpha (@) and beta (f-) particles are emitted, when (232 U ) decays to
( 232]’1) )? (3 marks)

[ End of Examination ]

Do not write in this space
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FORMULA AND CONSTANTS

Units “ FORMULA CONSTANTS
__fv
VS fo = v F v,
Wave 1
_1 S
f=7
. 1
dsinf = nA d=—
N
1t - -19
Superposition fn=57 N e=1.6x10"1°C
A=— =9.11 x 10731
o~ D m,=9 x 107> kg
Ch ) mp =1.673 x 1027kg
m, = 1.675 x 10~ ?"kg
I E = hf hf=q,')+KEmax g=9.8m/52
I I h=6.63%x103%.s
Quantum I 2 MVmax = ¢Vo | b = o = 3 x 10%ms

physics

Usound (air) = 340 m/s

leV = 1.6 x 10719

Particle and
nuclear
physics

Do not write in this space
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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 ((O)) next to the best answer for each item.

1) The intensity of a wave is directly proportional to:

O Wavelength. (O Square of speed.
(O Time period. (O Square of amplitude.

2) The figure below shows a sound source (S) moving away from a stationary observer
(Z) towards a stationary observer (X) with velocity (vs).

Observer (X) S Observer (Z)
® - — — — — — Y- = = === ———— - -
€< Vg

In the table below, which row correctly shows the relation between the velocities of
the sound waves that reach both observers and the wavelengths of those waves.

Velocities of the sound waves that | Wavelengths of the sound waves
reach both observers that reach both observers
O v, >V Ay <A,
O v, >V A> A
O V.=V, Ay <A,
O V.=V, A> A,

3) The two light sources will be coherent, if their waves have the:

Same frequency and same amplitude.
Same displacement and same amplitude.

Same frequency and constant phase difference.

0000

Same displacement and constant phase difference.

Do not write in this space
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4)

Question 1 continued >
5

3

A monochromatic light is incident on two narrow slits which are (1 x 107> m) apart and g
(5 m) away from the screen. If the fringe width is (2 x 10~3m), what is the wavelength o
of the light? 5
~+

=

n

O 4x107m O 1x10°m L
Q

(2]

O 4x10%m O 1x105m ®

5)

The figure below shows waves passing through a gap in a barrier.

barrier

il

If the width of the gap is reduced, which of the following figures correctly represents
the waves after passing through the gap?

- [[] > @Gt

> Wyt > M

A

Do not write in this space
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Question 1 continued

6) The figure below shows two pulses travelling in opposite directions with the same
speed (v).

V—

om — X—ae— X ——
>

—\

If the two pulses travel the same distance and interfere at point (P), which row
correctly shows the type of the interference and the resultant displacement at

point (P)?
Type of the interference | Resultant displacement at point P (m)
O Constructive 0
O Constructive 10
O Destructive 0
@) Destructive 10

7)  Astanding wave is formed on a fixed string of length (L).Which of the following is not
a wavelength of the standing wave on the string?

O 2 O 2
1 3
O L O 3%
2 2

Do not write in this space
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Question 1 continued

8)

9)

10)

11)

Which of the following phenomena prove the particle nature of the light?

(O Photoelectric effect. O Diffraction.

O Reflection. O Interference.

Which of the following electron transitions will emit a photon with the shortest

wavelength?

From To
@) n=3 n=1
@) n=23 n=2
@) n=4 n=1
@) n=4 n=2

A neutron has a de Broglie wavelength (A) and kinetic energy (KE). If its kinetic energy

becomes (4KE), what will be the new de Broglie wavelength?

O Ia O Ia
4 2

O 2 O 4

Which of the following represents the definition of isotopes?

0000

Do not write in this space
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Nuclei with the same number of protons and the same number of neutrons.
Nuclei with a different number of protons but the same number of neutrons.
Nuclei with the same number of protons but a different number of neutrons.

Nuclei with a different number of protons and a different number of neutrons.
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Question 1 continued

12) How many electrons does an Oxygen atom ( 120) have?

O 8 O 10
O 18 O 26

13) According to the following radioactive decay:
200 168
92X 80 Y

Which row in the table below correctly shows the number of alpha- particles (o) and
beta-particles (B-) that emitted from the above decay?

Number of (a) particles | Number of (§-) particles
(@) 4 4
O 4 8
(@) 8 4
O 8 8

14) A sample of a radioactive element initially has (6000 nuclei) and its half-life is (40 min).
What is the number of decayed nuclei after (80 min)?

O 1500 O 3000
O 4500 O 6000

Do not write in this space
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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 figure below shows a graph of displacement (y) versus time (t) for a wave.

y (m) b

0.02
0.01

0.00 tTms)

-0.01
-0.02

Ll L _L___L__

a. Define displacement. (1 mark)

b. Find the time period. (1 mark)

c. If the horizontal distance between points (A) and (B) is (0.6 m), calculate the speed
of the wave. (3 marks)

Do not write in this space
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Question 2 continued

16) The figure below shows a child swinging and blowing a whistle that produced a
sound of frequency (f,). As the swing is approaching a stationary observer, the

observer hears the whistle's sound at a frequency a (5%) higher than (/,)-

Observer

Whistle

v
N—

a. The frequency change is due to the relative motion between the source of sound
waves and the observer. What is the name of this phenomenon? (1 mark)

b. Calculate the speed of the swing (vs). (2 marks)

Do not write in this space



Diploma, Bilingual Private Schools, Physics

Second Semester - Second Session

Academic Year: 2021/2022

Question 2 continued

17) The figure below shows a standing wave formed on a stretched string attached to a

vibrator.

————0.28m——,

o - ,_,----.\-vibrating
»x KL X, J source
___________ +_, -~~__-',

-
.
‘‘‘‘‘‘‘

(f=120Hz)

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

b. Which letter represents the positions of: (2 marks)
Node: Antinode:

c. Calculate the wavelength of the standing wave. (2 marks)

d. Calculate the speed of the standing wave. (2 marks)

Do not write in this space
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Question 2 continued

18) A light of wavelength (681 x 10~ m) is incident normally on a diffraction grating.
A third order maximum is observed, as shown in the figure below.

n=3
diffraction
grating
— |
. N— 0
Light —— 8.4 o n=0
— l]
a. Define diffraction grating. (1 mark)
b. Find the number of slits per meter (N) for the grating. (3 marks)

c. Show by calculation that a fourth order maximum will not appear on the screen.
(3 marks)

Do not write in this space
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Question 2 continued

19) a. In the table below compare between constructive and destructive interference:
(2 marks)

Constructive interference | Destructive interference

Path difference of the
interfered waves.

b. The figure below shows a double-slit interference experiment. When a red light is
used, the first two bright interference fringes (A) and (B) are produced.

= AR f
0.24mm
A= 640nm | B@t
Red light 7
source
i D »

If the red light source is replaced by a blue light of wavelength (400 nm), calculate
by how much the fringe width will change (Ax). (4 marks)

Do not write in this space
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Question 2 continued

20) a. In photoelectric effect, what is the effect of increasing the intensity of the light on

the following:

(2 marks)

(i) Number of emitted electrons:

O Increases

(ii) Energy of emitted electrons:

(O Increases

(O Decreases (O No change (choose the answer)

(O Decreases (O No change (choose the answer)

b. The figure below shows the variation of the stopping voltage (V ) against the

frequency of the incident light on the surface of a photoelectric-cell.

V, (V)

[

I I I
L L L L L___L__J

b
(i) Define photoelectric effect. (1 mark)
(ii) What is meant by threshold frequency. (1 mark)

Do not write in this space
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Question 2 continued

21) a.

(iii) Calculate the work function (¢). (2 marks)
(iv) Calculate the longest wavelength that can eject an electron. (2 marks)
An electron has a velocity of (5.93 x 10° m/s). Calculate the de Broglie
wavelength of the electron. (2 marks)

i . Energy
The figure opposite shows the energy
levels of the Hydrogen atom with the n= -0.85 eV
electron in ground state. If the electron n= -1.51 eV
absorbs energy of (12.09 eV), calculate
at what energy level does the electron n= 3.40 eV
excited? (2 marks)

€
n=1 & -13.6 eV

Do not write in this space
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Question 2 continued

22) a. In (o - particles) scattering experiment, most of (a - particles) have no deflection.
How did Rutherford explain that? (1 mark)

b. Boron nucleus (1;B) has a mass of (1.795 x 1072 kg). Calculate the following:

(i) Mass defect (Am). (2 marks)

(ii) The binding energy of the nucleus. (2 marks)

23) a. Inthe table below compare between alpha-particle (a) and gamma-radiation (y):
(4 marks)

o - particle Yy - radiation

Charge

Nature

Do not write in this space
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Question 2 continued

e
Sin

b. The figure opposite shows the
graph of binding energy per
nucleon versus nucleon number.

Compare by calculation between
the binding energy of nucleus (X)
and nucleus (Y). (4 marks)

Binding energy per nucleon (x106eV)

Nucleon number (A)

24) Two radioactive samples (M) and (K) initially contain an equal number of nuclei. Their
half-life times are (1 hr) and (2 hr) respectively. After (2 hr) calculate the ratio of their

activities (%) (3 marks)
k

[ End of Examination ]
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Diploma, Bilingual Private Schools, Physics

Second Semester - Second Session

Academic Year: 2021/2022

J |

FORMULA AND CONSTANTS

Units I‘ FORMULA | CONSTANTS
__fv
S0 Jo = v+ v
Wave 1
1 v=—
= T t
. 1
dsinf = ni d=—
N
0,0 — ny — -19
Superposition fa=5p e=1.6x10"1C
R m, =9.11 x 107 3kg
ni D
L= o mp = 1.673 x 102"kg
1l m, =1.675x 10" ?"kg
E = hf hf = ¢ + KE s g = 9.8 m/s?
) h=6.63x10734.s
Quantum Emvrznax =elp ¢ = hf, I T
physics e
AE = EZ — El 1= ﬁ Vsound (air) m/s
P leV = 1.6 x 101
B hC h e X ]
. _n
E, = Amc?
Particle and 5
b
nuclear E, = I
physics
A= Aje ™
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Diploma, Bilingual Private Schools, Physics

End of Year Exam - First Session Academic Year: 2020/2021

Question 1: Multiple Choice Items

(12 marks)

There are 12 multiple-choice items worth one mark each.
Shade in the bubble ((O)) next to the best answer for each item.

1)

2)

3)

A charge passing a point in a circuit when there is a current of one ampere for one
second is called:

O Ohm. O Volt.
O Coulomb. O Ampere.
The figure below shows an electric circuit.

Rl RZ

If (R,) is replaced by another resistor of less value, what will happen to the potential

difference across (Rl) and (Rz)?

0 00O

Reading of voltmeter

Reading of voltmeter

v, (V)
Decrease Increase
Increase Decrease
Decrease Decrease
Increase Increase

A parallel plate capacitor has a capacitance of (7.28 uF’) and the potential difference
between its plates is (25 V).What is the amount of the charge on the plates?

O 182x10*C
O 3.43x10°C

O 291x107C
O 291%x10*C

Do not write in this space
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Question 1 continued

4)

3)

6)

The figure below shows a current-carrying wire placed in a uniform magnetic field of
flux density (0.002 T). If the magnetic force acting on the wire is (0.003 N), what is the
magnitude of the current (I)?

|‘ 0.5m ‘|
) |
X X X X X
B
I X X X X X .
> wire
X X X X X
X X X X X
B N
| Im |
O 08A O 10A
O 15A O 30A

In Fleming's right-hand rule, what does the thumb indicate?

O Force O Field
O Motion O Current
NS
Which of the following rows best describes the turns ratio N and the currents ratio
P
IS
7 for a step-up transformer?
P
5 i
Np Iy
@) 4.5 0.22
@) 4.5 4.5
@) 0.22 4.5
) 0.22 0.22

Do not write in this space
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Diploma, Bilingual Private Schools, Physics End of Year Exam - First Session Academic Year: 2020/2021

Question 1 continued

7) In the figure below, which letter represents the wavelength?

D
O A O B
O c O b

8) The figure below shows waves passing through a gap in a barrier.

barrier

If the width of the gap is increased, which of the following figures correctly represents
the waves after crossing the gap?

I I

Do not write in this space



Diploma, Bilingual Private Schools, Physics End of Year Exam - First Session Academic Year: 2020/2021

Question 1 continued

9) An electron has a de Broglie wavelength (1) and a kinetic energy (KE).If it is accelerated
so that the de Broglie wavelength is doubled, what will the kinetic energy be?

O lke O lke
4 2
O 2KE O 4KE

10) The following table shows the energy levels of the hydrogen atom.

Levels A B C D E F

Energy (eV) 0 -0.54 -0.85 -1.51 3.4 13.6

What is the frequency of the emitted light when the electron falls from level (C) to

level (E)?
O 3.85x 10°° Hz O 6.15x 10" Hz
O 1.66x10" Hz O 2.60x 1073 Hz

11) The process occurs when two very light nuclei combine to form a nucleus of greater
mass is called:

O Mass defect. O Binding energy.
O Nuclear fission. O Nuclear fusion.

. 235, . .
12) How many neutrons a Uranium nucleus (95U ) includes?

O 92 O 143
O 235 O 327

Do not write in this space
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Diploma, Bilingual Private Schools, Physics End of Year Exam - First Session Academic Year: 2020/2021

Question 2: EXTENDED QUESTIONS (48 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.

13) a. Define the electric current. (1 mark)

b. Figure (a) below shows a setup of an electric circuit that is used to determine the
internal resistance of the power supply. Figure (b) shows the results of this
experiment.

V(volt)
A
1.6
E"E'""""""E 1-2
i O
(V)
W)
reheostat
o . 1A)
0
Figure (a) Figure (b)

If the internal resistance is ( 0.1 Q), calculate the maximum current that can be
driven from the power supply. (2 marks)

Do not write in this space
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Question 2 continued

14) a. State:

(i) Kirchhoff's first law. (1 mark)

(ii) Kirchhoff's second law. (1 mark)

b. The figure below shows an electric circuit where (7 = 14).

o E
a 3 b | R
— |
I1
6Q 40
L=1A4
I,
||
f " e d
12V
(i) Calculate the current (12). (2 marks)

Do not write in this space
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Diploma, Bilingual Private Schools, Physics End of Year Exam - First Session Academic Year: 2020/2021

Question 2 continued

(ii) Calculate the electromotive force (E). (3 marks)

15) The figure below shows an electric circuit.
60uF C 20pF

6V

a. Give one use of capacitors in electric circuits. (1 mark)

b. If the charge on each capacitor is (36 uC), calculate the capacitance of the
capacitor (C). (3 marks)

Do not write in this space
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Question 2 continued

c. If another capacitor is added in series to the previous combination, what will

happen to the charge on each capacitor? (Choose the correct answer)
(Tmark)

O Will increase O Will decrease O Will not change

16) The figure below shows an electromagnet. Study the figure and answer the following

questions.

1
1
1
1
1
1
1

1

a. What is the name of this shape of electromagnet? (1 mark)

b. Sketch the magnetic field patterns with the correct direction on the figure above.

(2 marks)
c. Explain why this type of magnet is considered as a temporary magnet.
(1 mark)
17) a. State Faraday's law. (1 mark)

Do not write in this space
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Diploma, Bilingual Private Schools, Physics End of Year Exam - First Session Academic Year: 2020/2021

Question 2 continued

b. A circular wire loop of area (0.2 m?) is placed B=45TY Y Y Y Y Y
perpendicular to a uniform magnetic field as shown
wire loop\< >

in the figure opposite.
(i) Calculate the magnetic flux (®) that passes through the loop?

(Tmark)

(ii) If the radius of the loop is doubled, what will happen to the magnitude of the
magnetic flux (D) through the loop? (Choose the correct answer)
(1 mark)

O Will halve O Will double (O Becomes four times greater

c. The figure below shows a transformer. If the output current is (0.15 A), calculate
the reading of the ammeter? (1 mark)

— V=12V

Do not write in this space
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Question 2 continued

18) The figure below shows the displacement (y) versus the distance (x) graph for a wave
travelling along a rope.

A

y(m) A

e

a. Define frequency. (1 mark)

b. If the time taken for the wave to propagate from point (a) to point (b) is (0.06 s),
calculate the time period of the wave. (1 mark)

c. When the frequency is changed, the velocity of the wave will remain constant.
Explain why? (1 mark)

Do not write in this space
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Diploma, Bilingual Private Schools, Physics End of Year Exam - First Session Academic Year: 2020/2021

Question 2 continued

19) A monochromatic light passes through a slide as shown in the figure below.

bn=2

Monochromatic Light

Screen

a. What is the slide shown in the figure called? (1 mark)

b. If the separation between the adjacent lines of the slide is (3.33 x 107° m),
calculate the wavelength of the light. (2 marks)

20) a. Define the work function. (1 mark)

Do not write in this space
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Question 2 continued

b. A photon with a frequency of (1 x 10" Hz) strikes a surface of a metal with a work
function of (5.1 V).

Using calculation; prove that the photoelectric effect is not possible. (3 marks)

21) The figure below shows four electron transitions (A, B, C and D) in a hydrogen atom.

n=4 T -0.14x103J
n=3 -0.24x103J
B C
n=2 S 4 -0.54x1018J
A
=1 -2.18x103J

a. Which transitions (A or B) produce the following spectra lines:

(i) Absorption line spectrum. (Tmark)

(ii) Emission line spectrum. (Tmark)

b. Calculate the energy required (in Joules) when the electron transfers from the first
level (n = 1) to the third level (n = 3). (2 marks)

Do not write in this space
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Question 2 continued

c. From the transitions (A, C and D), calculate the minimum wavelength of the
required photon. (2 marks)

aoeds siy} ul 9314m jou oQ

22) a. Compare between gamma (y), alpha (a) and beta (f) radiations in terms of their

nature. (3 marks)
(y):
(o):
B):
b. Calculate the binding energy of plutonium (233Pu ) (in Joules). (4 marks)

mass of proton = 1.673 x 107%7 kg
mass of neutron = 1.675 x 10727 kg

mass of (ZgZPu ) nucleus= 3.9682659 x 1072° kg

Do not write in this space
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Question 2 continued

c. A student is studying the penetrating power of one type of radioactive particles.
Figure (1) shows the reading of the counter when a thin card is placed between
the source and the detector. In figure (2), the thin card is replaced by a sheet of
lead of (1Tmm) thickness and the count rate is recorded.

0]
o o
0 Counter 0 Counter
o o
[ ] [ ]
Radioactive source Detector Radioactive source Detector
Thin card 1mm lead sheet
Figure (1) Figure (2)
Which type of radiation is emitted from the source? Give a reason for your
answer. (2 marks)

[ End of Examination ]
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Diploma, Bilingual Private Schools, Physics

End of Year Exam - First Session

Academic Year: 2020/2021

FORMULA AND CONSTANTS
Units I‘ FORMULA I‘ CONSTANTS
| V =1IR | Q = Ne ‘ Q=1It ‘
Electricity [=Anvg \E=Vi+Va | I=hL+1
emf =E 1 1 1
= + —_ = — 4 —
R+ | RERR | R, R,
L1 0 e=1.6x10"1°C
Capacitance C=C+C, | ==—+—= e
. e o e v m, = 9.11x10 31kg
Magnetic fields mp = 1.673x10 27 kg
and ‘ F = Bllsin6 m, = 1.675x10-2kg
electromagnetism )
g=9.8m/s
Electromagnetic _ emf =E =
: ] ® = BAcos6 | ® = BAsin6 d(N®) h=6.63x107"34].s
induction —
— 8
Alternating Ne _Ve_1Ip ¢ =3x107m/s
current Np VP s 1eV=1.6x10"19]
Wave v=Af
. . 1
Superposition dsinf = nl d=—
E = hf ¢ =hfo |hf=¢+KEna
Quantum physics
AE=E,- F 1 h h
hc KE=smv? | A=—=—
=— 2 p mv
A
Particle and E
: E, = Amc? E,=—=
nuclear physics A
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Diploma, Bilingual Private Schools, Physics End of Year Exam - Second Session Academic Year: 2020/2021

Question 1: Multiple Choice Items (12 marks)

There are 12 multiple-choice items worth one mark each.
Shade in the bubble ((O)) next to the best answer for each item.

1) The rate of the flow of electric charge past a point is called:

O Coulomb. O Current.
O Mean drift velocity. O Number density.

2) The figure below shows two circuits (1) and (2), with identical resistors.
5V 5V

® LS

R R R
— +— - —  F—
circuit (1) circuit (2)

Which row in the table below describes the circuit that has the higher ammeter
reading and the lower combined resistance?

Circuit with higher Circuit with lower
ammeter reading combined resistance
O 1 1
@) 1 2
@) 2 1
O 2 2

3) If the potential difference between the plates of a capacitor is increased from (18 V)
to (34 V), the charge on the plates will increase by (24 1C).What is the value of the
capacitance of the plates?

O 0.7 uF O 1.3uF
O 1.4uF O 1.5uF

Do not write in this space
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Question 1 continued

4)

S)

6)

A wire carrying current (l) is placed in a magnetic
field (B) as shown in the figure opposite. What is the pm——
direction of the magnetic force on the wire?

To the right.
3

Out of the page.
To the left.

0000

Into the page.

In Fleming's right hand rule, what does the

second finger indicate?
second finger

Force
Field

Motion

0000

Current

I

In which of the following figures, the current ratio (1—) for a transformer is greater
P

than 1?

0
/7
T
=
0

|_
7
T
=

0
®
[
=
=
0
|_
[
=

Do not write in this space
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Diploma, Bilingual Private Schools, Physics End of Year Exam - Second Session Academic Year: 2020/2021

Question 1 continued

7) The shortest distance between two points that are vibrating in phase with each other

is called:
O Wavelength O Amplitude
O Displacement O Period

8) The figure below shows waves passing through a gap in a barrier.

barrier

|
|

If the width of the gap is reduced, which of the following figures correctly represents
the waves after passing the gap?

Do not write in this space
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Question 1 continued

9)

10)

11)

12)

An electron has a de Broglie wavelength (). If it is accelerated so that its velocity is
doubled, what will be the new de Broglie wavelength?

o 1, O 1,
4 2
O 22 O 4,

If the work function for Lithium is (4.6 x 10" J), what is the longest wavelength of
light that is required to release electrons from its surface?

O 6.94x10"m O 2.08x10"%m
O 432x10"m O 144x10"m

Which row in the table below describes the nature of alpha (@) and gamma (y)
radiations?

(o) )

Electromagnetic

= Froten radiation

- Proton Electron

O Helium nucleus Electromagnetic
radiation

(@) Helium nucleus Electron

: : 79
How many protons are there in the isotope (34Se )?

O 34 O 45
O 79 O 113

Do not write in this space
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Diploma, Bilingual Private Schools, Physics End of Year Exam - Second Session Academic Year: 2020/2021

Question 2: EXTENDED QUESTIONS (48 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.

13) The figure below shows an electric circuit.
20Q b 15Q

26 . 1 - T 1—<~—e¢
I,
14V — 200 — E
f < * >
[,=0.25A € L,=0.2A

a. State Kirchhoff's first law. (1 mark)
b. Calculate the value of (7). (2 marks)
c. Calculate the value of the electromotive force (E). (3 marks)

Do not write in this space
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Question 2 continued

14) Electrons flow through a copper wire with a mean drift velocity of
(1.179 x 10~ m/s). The wire has a volume of (3.531 x 107'° m3) and a cross-sectional
area of (6.621 x 107 m?).

a. State two factors the mean drift velocity of the electrons depends on. (2 marks)

b. Calculate the number of the conducting electrons passing through the wire if the
current is (10.6 A). (2 marks)

Do not write in this space
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Diploma, Bilingual Private Schools, Physics End of Year Exam - Second Session

Academic Year: 2020/2021

Question 2 continued

15) The figure below shows an electric circuit.

C,=4pF C,=2pF
| | | |

a. Define the capacitance.

(1 mark)

b. Calculate the total charge stored on the above combination.

(3 marks)

c. If the capacitor (C,) is removed, what will happen to the total charge on the

capacitors?

(1Tmark)

Do not write in this space
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Question 2 continued

16) A (0.10 m) long current carrying wire is placed in a magnetic field at an angle of (45°),
as shown in the figure below.

v

/
A45
/

v

v

/ > B=0.8T
1=20AN "
a. What is the type of force acting on the wire? (Tmark)
b. Calculate the magnitude of the force acting on the wire. (2marks)

c. What will happen to the magnitude of the force if the angle between the wire and
the magnetic field is changed from (45°) to (25°)? (1 mark)

(O Decreases (O Increases (O Remains constant

(Choose the correct answer)

Do not write in this space
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Diploma, Bilingual Private Schools, Physics End of Year Exam - Second Session Academic Year: 2020/2021

Question 2 continued

17) a. The magnetic flux through a conducting loop changes from (6 x 10~ Wb) to
(12 x 107> Wh) in (0.01 s).

(i) Define the magnetic flux. (1 mark)

(ii) Calculate the induced e.m.f (1 mark)

b. In the figure below, there is no induced e.m.f when a rectangular conductor is

moved inside a uniform magnetic field. Explain why? (1 mark)
._B>. L] L) [ ] L] L] L] L) [ ] L[] L]
° ° . o ° ° ° . L) | ——
° [ ] L] o L] [ ) [ ] L] L] o [ ] Y

Do not write in this space
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Question 2 continued

c. A primary coil of a transformer is connected to an alternating p.d of (5V) and the

N,
secondary coil has a p.d of (10 V). Calculate the turns ratio of the transformer (VS)
P

(Tmark)

aoeds siy3 ul 931um J0u oq

18) The following figure shows the displacement (y)- time (t) graph of a mechanical wave.

y(cm)
A

____________________________________________

a. What is the maximum displacement of a point on a wave called? (Tmark)

b. Calculate the frequency of the wave. (Tmark)

c. If the horizontal distance between point (A) and point (B) on the graph is (0.6 m),
calculate the wavelength of the wave. (Tmark)

Do not write in this space
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Question 2 continued

19) A red light of wavelength (1) is incident normally on a diffraction grating having
(3000 lines/cm). The second order maxima is found to be at an angle of (25°).

a. Define the diffraction. (1 mark)

b. Calculate the wavelength of the light (1). (2 marks)

20) The work function for the selenium is (5.11 eV).

a. When a light shines on a metal surface, electrons are released from it.

What is this process called? (1 mark)

b. Calculate the threshold frequency for selenium. (2 marks)

Do not write in this space
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Question 2 continued

21) The figure below shows the energy levels for a hydrogen atom.

n=4 E,=-0.85 eV
n=3 E;=-1.51 eV
aT lb
n=2 E,=-3.4 ¢V
n=1 E,=-13.6 eV
a. Which arrow on the figure above represents: (2 marks)

(i) The emission line spectra

(i) The absorption line spectra

b. Calculate the wavelength of the produced photon as an electron transfers from
energy level (n = 4) to (n = 3). (3 marks)

c. When an electron in the energy level (n = 1) absorbs energy of (7.5 eV), it will
remain at the same energy level. Prove that mathematically. (2 marks)

Do not write in this space
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Question 2 continued

22) a. What are the three main particles of atom? (3 marks)

b. The following equation shows a fusion reaction:
1 2 3
1H + {H ——> >He + energy

The total mass of the nuclei before reaction is (5.015491 x 10"’ kg) and the mass
of helium 3 He is (5.006643 x 102 kg).

(i) Calculate the mass defect. (2 marks)

(ii) Calculate the released energy (in joule). (2 marks)

c. The graph below shows the binding energy per nucleon versus the mass number.

Binding energy 16
per nucleon

x10™(J) 8

>
>

0 50 150 Mass number

Which nuclei (A) or (B) is more stable? Explain your answer. (2 marks)

[ End of Examination ]

Do not write in this space
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FORMULA AND CONSTANTS ‘

Units \ FORMULA H CONSTANTS \

V = IR Q = Ne Q =1t
Electricit
' emf =E | p— RR l—i+i
=IR+1Ir vl R
Number ofelectrons nxvolume e=1.6x10"1C
m,=9.11 x 107 3kg
Capacitance
p mp=1.673 x 107%7kg

Magnetic fields m, = 1.675 x 10"%7kg
and F = Bllsin0 g = 9.8 m/s?

electromagnetism
g - . h=6.63 x10734].s

Electromagnetic emf =F =
= BAcos6

. ) ® = BAsin@ d(ND) c =3 x10%m/s
induction 0

— -19
Alternating _ % _Ir ley=1.6x10""J
current Np Vp I

= b = hfo hf= ¢+ KEmax

Quantum physics
h
mv

Particle and
nuclear physics

Do not write in this space
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