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Diploma, Bilingual Private Schools, Physics

First Session — Second Semester Academic Year: 2015/2016

Multiple Choice Questions

(28 marks)

There are 14 multiple choice items worth two marks each.

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

1)

2)

3)

A block is moving w

(SHM) as shown in the figure opposite.
When the block reaches point (+A), which of the

following quantities

O Velocity.

ith simple harmonic motion

will be at its maximum value?

(O Potential energy.

O Kinetic energy.
O Angular freque

ncy.

The graph below shows the velocity (v) versus time (t) of an oscillating object.

V(m/s)

Assuming the motio

........

_______________________________________

1

1 H 1 | | 1

B . e e s
r v 1 1 I 1

n is (SHM), what is the amplitude of this oscillation?

O 02m O 40m
O 51m O 80m
A
Two simple pendulums (A) and (B) have the same length as shown
in the figure opposite. Pendulum (B) is two times heavier than
pendulum (A). If both of the pendulums start to move in (SHM),
what will be the ratio of their frequencies (f,: f,)?
O 1:1 O 1:2
O 21 O 1:42 ®

Do not write in this space
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Multiple Choice continued

4)

3)

6)

7)

What is meant when we say that a body is making (800) oscillations in (2) seconds?

(O The time period of oscillation is (800 s).

(O The frequency of oscillation is (800 Hz).

)
(O The time period of oscillation is (400 s).

)

)

(O The frequency of oscillation is (400 Hz).

The figure opposite shows a wave pulse sent along a
rope. What is the wavelength (A) of the wave?

20 cm
30 cm
40 cm
60 cm

0000

A Wave is travelling from medium (1)
to medium (2) as shown in the figure

opposite. What is the refractive index
(nz) in medium (2)?

O 0.80
O 1.00
O 1.44
O 1.80

A light ray travels from air into a glass block as

shown in the figure opposite.

What is the angle of incidence of the ray?

30.2°
33.9°
47.9°
62.8°

0000

Medium 1
n,=1.2

/\

Medium 2

JANVA

V

«—— 1Secm ——¢«— 15 ecm ——>

VARV

air \é Nyir = 1

glass

;\asmf'

Dyiss = 1.33

Do not write in this space
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Multiple Choice continued

8) The figure below represents two waves approaching point (Z).

\ / Z \ /
v vV
When the two waves move with same speed (v) and meet at point (Z), which of the
following figures represents the resultant wave?

o — o/

9) If violet light has a wavelength of (400 nm), and the second order maximum of this
light is (13.9°), what is the grating spacing (d)?

O 1.11 x10° mm O 1.67 x10° mm
O 3.33x10°mm O 3.58x10° mm

10) A man is carrying a whistle emitting continuously a note of frequency (272 Hz). He is
running towards a reflecting surface at a speed of (18 Km/h). What is the frequency of
the reflected sound waves that reach his ear?)

O 249.6 Hz O 257.6 Hz
O 268.0 Hz O 276.0Hz

Do not write in this space
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Multiple Choice continued

11) The figure below shows standing waves formed by a string vibrating up and down
with (21) complete vibration cycles in (5 seconds).What is the speed of the wave?

12)

13)

14)

O 6.89m/s
O 34.77 m/s

O 13.78 m/s
O 71.41m/s

aoeds siy3 ul 931um J0u oq

Which of the following electromagnetic spectrum can be used to detect the Compton

shift?
O X-Ray

O Microwaves

O Visible light
(O Radio waves

. What is the cut-off wavelength (A,) for potassium if the work function is (2.5 eV)?

O 410 nm
O 486 nm

What is the wavelength of the radiation
emitted by a hydrogen atom upon
electron transition from (n= 4) to (n= 2)
as shown in the figure opposite?

7.83 x 10% m
4.89 x 10" m
2.04 x 10°m
6.16 x 10" m

0000

O 434 nm
O 497 nm
Zero n =
n=>5
E=-0.85¢eV n=4
E=-1.51eV n=3
E=-3.39 eV n=2
E=-13.6 eV n=1

Do not write in this space
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Extended Questions (42 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 the kinetic-energy (KE) diagram of an object of mass (7.6 kg)
oscillating on a spring.

Energy (J)

a. Draw on the diagram opposite 4

the graph of potential energy (PE) 6.5

against the same displacement.

[1 mark]
-17 0 +17
Displacement (cm)

b. What is the value of each of the following : [2 marks]

i. Total energy:

ii. The amplitude:
c. Calculate the angular frequency (o). [2 marks]

Do not write in this space
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Extended Questions continued

d. Find the spring constant (k). [2 marks]
16) The figure opposite shows two bodies (x) and (y) of equal X y

mass (m), suspended from two separate massless springs of

constants (k ) and (ky), respectively.If both of them oscillate k, ky

vertically such that their maximum velocities are equal,

prove that the ratio of their amplitudes (A /A ) is equal to m m

y

\/(ky / kx) [3 marks]

17) Compare between longitudinal and transverse waves in the table below. [2 marks]

Types of waves Longitudinal

Transverse

Draw the shape of
the wave.

One example of

the wave.

Do not write in this space
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Extended Questions continued

18) The figure opposite shows two balls (a) and (b) bob
up and down in water and return to the same initial
positions every (3s). The speed of the wave is (2.67 m/s).

a. What is the distance (x) between the two balls?
[2 marks]

b. What will happen to the distance (x) between the two balls, if the amplitude of

the wave doubled? [1 mark]
Explain your answer [1 mark]
Ny = 1 EQ air

19) The figure below shows a ray of light incident on

one side of a glass block.

59/
nglass = 1'5 : glass

a. Define the phenomenon of total internal

reflection. [2 marks]

Do not write in this space
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Extended Questions continued

b.

20)

Calculate the following

i. Theangle (0,).

[2 marks]

ii. Theangle (0.).

i

[1 mark]

In the figure above draw the path of the ray after it strikes the surface between

air and glass at point (Q)? [1 mark]
Monochromatic red light with a wavelength

of (650 nm) passes through a single narrow jj—
slit and reaches a large screen as shown in Beam of red light ,,.—j"é;/

the figure opposite. |

What name is given to the pattern formed Single slit Screen
on the screen? [1 mark]

How is the dark fringe on the screen formed? [2 marks]

Do not write in this space
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Extended Questions continued

c.  Calculate the width of the slit through which the red light is passing.  [2 marks]

21) The figure opposite shows Young's Single slit - Doubleslit  Screen

experiment where (10) interference I

fringes are formed on the screen. All )
Light source

CO=F"! 05mm ¢|

the fringes appear within a length of
(20 mm) along the screen.

=—25m—><25m—>

a. Calculate the wavelength of the light. [3 marks]

b. If we move the double slit towards the single slit, what will happen to the
distance between the fringes on the screen? [1 mark]

Explain your answer. [1 mark]

Do not write in this space
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Extended Questions continued

22) In Compton shift for a photon after collision, write down the changes that happen to

the following quantities:

Quantity

increase or decrease

Wavelength

Frequency

Energy

23) The figure opposite shows a wavelength
associated with the movement of an electron. If
the wave length is (1.33 x 10 m), find the radius of

the orbit.

[3 marks]

[3 marks]

Do not write in this space
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Extended Questions continued

24) A single beam of light of wavelength (400 nm) falls on a photo electric cell cathode
which is made of potassium with a work function of (2.3 eV).
Determine if photoelectrons will be emitted. (Show your work) [2 marks]

25) Find the linear momentum of a microwave photon with wavelength (4 cm)? [2 marks]

[ End of Examination ]

Do not write in this space
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FORMULA AND CONSTANTS
Periodic Motion Mechanical Waves
1 v=f A7
P f
g Ax
v=—0
w=2rf = 2% At
! -y
a=—-2xf )x g o
x = A sin(2xft) ]nz_s?m _u_n
V=2xf NA* —x* simr by
Umax = i27Z'fA n = 1
7 sinc
T = 27[\/: = 272'\/z
g k
E = lm w4’
2
KE =%ma)2(A2 &)
Superposition of waves Atomic Physics
. A
sin@ = — E=hf :hi
b A
n/1=d81n(9 KEmax:hf _hfz
PN E, =If —¢
Young's equation — =— h
s D De Brogliewavelength = —
AL A mo
Doppler effect = Y o 27r =ni
/1 f Uair !
h
A=-
p
Constants
c=3x10"m/s v,,=340m /s
M oon=1.673x10" kg M oy = 9-11x107 kg
e=1.6x10"C h=6.63x10""J.s
g=9.8 m/s* |

Do not write in this space
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Physics 2015/2016 Bilingual Exams

2MdSemester, 1% Session

ANSWERS TO MULTIPLE CHOICE QUESTIONS: (28 marks)

I S [ KT

Potential energy

o

51m

[
A (O8]

[—
p—

—
(@)
-

The frequency of oscillation is (400 Hz)

N
\®]

40cm

1.8 2.121

=

BERE
-]
T

N
4 - t t
S RN

47.9°

3.11

3.33%10 mm

276.0 Hz

EEEE
ie8
|HI
|-

13.78 m/s 34

X- Ray

GRaeE

497 nm

4.89%x107 m

—_— o = ]
AN N —

(U8)

N
N~

N N S BTN
o | > || S

II
N
[o%e)




0
Displacement (cm)

i. Total energy = 6.5 ]
ii. Amplitude = 17 cm

mA?2 - 7.6X(17%x1072)2
w? = 59.2
w="77rad/s

T=27t\/£,a)=

k
—2£=27r\/£—> L=
w k w

k = mw? = 7.6 X 59.2

= 449.9 = 450 N/m




Ux max = Vy max

2nf Ay = 2T f A

o

Sound waves | the outdoor sunlight
Water waves the medical x-ray
Oscillating spring | water waves

Radio wave
Electromagnetic waves

mark for each item.
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The distance will not change.

Because the change in amplitude will

not affect the wavelength of the wave.
OR (E x A%)

The angle of incidence is greater than
the critical angle, so no light is
refracted out of the water, but some
of the light is refracted back into the
same surface.

sinf; _ Ny
sin Oy nq

sin 50 _ 1.5

sin Oy 1

sin6, = 0.51016

0, = sin"1(0.51016)
0, = 30.7°




Em

0; =90 — 30.7
Gi = 5930

so}y

Diffraction Pattern

Because of the destructive interference,
when crest and trought meet.

) A
sinf@ = —
b

650%x10~°
h =2

sin8

b =4.67x 10 ®m
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1// "-L;A )ov_’/ 9‘2./)

i L Ay 29 %3 \,///w,

X

D

0.5%x10"3x2x1073
2.5

"A=4x10""m

\ =

Increase.

Because the distance between the
double slit and screen (D) increases
and the relation is (x < D )

quantity Increase or decrease

Wavelength increase

Frequency decrease

Energy decrease

One mark for each item

2nr = ni

2mr = 3x1.33x107°

_9.399x107°
- 2T

r = 6.35x1071%m




2015/2016

Answer

_ (6.63x10734)(3x10%)
400x10~°

E=497x10"7]
E=3.11eV

E

Yes, they will be emitted because

6.63x1073
4x10~2

~P=166x%x10732 kg.m/s

End of Marking Guid




