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Diploma, First Session — Second Semester Bilingual Private Schools, Physics 2012/2013

Question One:

There are 14 multiple—choice items worth two marks each.

Shade the best correct answer for each of the following items.

1. An object is moving with simple harmonic motion, at the greatest displacement from the
centre. Which of the following quantities is maximum?

O velocity O acceleration

O kinetic energy O frequency

2. The graph below shows an object moving in (SHM). At which of the following points on
the graph the displacement is maximum?

A
Velocity

Time

[ SR R—— [ R— |

O (a,c) O (b,f)
O (a,e) O (c,g)

3. Assume a periodic wave passes a student who records a time of (5 s) between two wave
crests. The frequency of the wave equals:

O 0.2Hz O 0.4 Hz
O 2.0Hz O 5.0Hz
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Diploma, First Session — Second Semester Bilingual Private Schools, Physics

2012/2013

Question One (Cont'd)

4. The graph opposite shows a transverse
wave generated at one end of a long
horizontal string. The frequency, velocity
and the amplitude of the wave are:

0000

Frequency (Hz) Velocity (cm/s) Amplitude(cm)
0.25 1.25 1
2 10 1
2 1 2
0.25 1 2

5. Avray of light passes from air into a transparent material at an angle of incidence of (60°).
The angle of refraction was (45°). What will be the angle of incidence when the angle of
refraction is (25°)?

O 20°
O 45°

6.  The graph which shows that the wavelength of water waves changes when the frequency
is changed in a ripple tank is:

O A O A

O

Do not write in this space
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Question One (Cont'd)

10.

O

o

=}

3 S

A ray of light of wavelength (M) enters a piece of glass with (n=—) ,at an incidence angle s
of (8). What is the wavelength of the light? 2 =3
o

2 A 5

(@) - O - 3
(7]

3 2 S

(@) s (@) 3 %

For a transverse wave, if the amplitude of the wave is doubled, then the energy will be

O decreased by half O increased by 2 times
O increased by 4 times (O decreased by 4 times
The graph opposite represents the relationship . intensity

between intensity and the angle of first minima.
The gap width equals:

6
6.=30°
2\
O 2n O =
A
O A O \/§2
A student stands at a distance of (96 m) from two B 26m > D <

speakers (S,,S,). as shown in the opposite diagram.
When the student walks from point (A) to point (B)
he hears loud and quite sound. If the distance
between the loud and quite sound is (4 m), then
the wavelength emitted from the speakers is :

|<— student way —»

A
O 0.0139m O 0.125m
O 722m O 128m

Do not write in this space
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Question One (Cont'd)

11. The diagram below shows a listener standing between two cars. The sound received by
the listener from the two cars can be described as:

V =60 m/s V=0m/s

BERINY | CCC
A

v
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n
o
)
0
(0]

Sound from car (A) Sound from car (B)
A f A f
O long high long high
) short high constant constant
-) short low short low
) long low constant constant

12. Cesium metal has a work function of (1.8 eV). When Cesium is illuminated with light of a
certain wavelength, then electrons ejected from its surface have kinetic energies ranging
from (0 to 2.2 eV). What is the frequency of the light?

4 h
(@) H (@) 0.4
0.4 h

13. "The electron radiates energy only when it jumps from an outer orbit to an inner orbit”,
this statement is part of the atom model of:

O Bohr O Giger
O Thomson O Rutherford

Do not write in this space
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Question One (Cont'd)

14. The graph which represents the variation of particles momentum and its associated de-
Broglie wavelength is:

C) P (kg.m/s) C) P (kg.m/s)

\_

A (m) A (m)

>

C) P (kg.m/s) C) P (kg.m/s)4

A (m) —3 A (m)
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Diploma, First Session — Second Semester Bilingual Private Schools, Physics 2012/2013
Extended Questions
Write your answer for each of the three questions in the constructed-response
section in the space provided.
Be sure to show all your work, including the correct units where applicable.
Question Two:
[N NN N|
A) A (0.5 kg) metal ball is attached to the end
of a vertical spring with a spring constant X-—————g—-
of (20 N/m) as shown opposite. The ball _f
is displaced (0.15 m) into the (+x) direction 0.15m
and released so that it oscillates forth and
back with period (T). Assume the system X=0-——————-Y___ v
is moving with SHM
0.15m
S
1. What is the velocity of the ball when it reaches position (x = 0.15 m)? (2 marks)
2. Calculate the position and acceleration of the ball at time (t = % (s)).
I The position: (2 marks)
ll. The acceleration: (2 marks)

Do not write in this space
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Question Two (Cont'd)

B) 1. Two identical pendulums (A) and (B) have the same amplitude and time period. If
the mass of (A) is twice the mass of (B), prove that (E,=2E,). (3 marks)
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Question Two (Cont'd)

2. The graph below shows two waves (N and M) travelling to the right.

" “/ \: 2 0[m \“
‘0.4 | 0.6 > t(s)
\“ ‘.‘I i

X(cm) 4 VY,

-

¢—15cm—o:
Calculate:
I The amplitude of wave (N) (Y2 mark)
Il.  The frequency of wave (N) (Y2 mark)
lll. The velocity of wave (M) (1 mark)
IV.  What is the phase difference between wave (N) and wave (M)? (1 mark)

Do not write in this space
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Question Two (Cont'd)

)

o

=2

S

C) Alight ray travelling through water is incident on s
a trough of glass at an angle of (6;) to the normal 3
as shown in the opposite diagram. °
Note: (n,,,. = 1.33, and nglass=1'52)' f,_
3

2]

(2]

gl

Q

0

®

Calculate the speed of light in the glass if the speed of light in air is (3 x 108 m/s).
(2 marks)

Do not write in this space
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*8 Question Three:

=2

0

~+

g

El A) The table below shows four different types of waves. Complete the table by classifying
° them into transverse (T) or longitudinal (L) waves by writing the letter only, also write the
2 letter (P) for each wave that can be polarized. (3.5 marks)
g.

[%2)

ks Wave

o N -

2 number Wave Description Wave Type Polarization

1 Outdoor sunlight.

Water ripples produced by a

2 student jumping into swimming
pool.
3 Sound of a car horn.
4 The medical x-ray.
Air
B) The diagram opposite shows a ray of wy
light incident from medium (1) to air.

The critical angle of medium (1) is (45°). /'

medium (1)

1.  Define the critical angle. (1.5 marks)

2. Find the angle of incidence. (V2 mark)

Do not write in this space
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Question Three (Cont'd)

C)

What phenomenon will occur when the ray strikes
the surface of the air? (V2 mark)

On the diagram, draw the path of the ray after it strikes
the surface of the air. (1 mark)

Define Diffraction. (2 marks)

In Young's double-slit experiment, a light of wavelength (4.7 x 107 m) is used to
pass through the slits of separation (0.40 mm). If the separation between (10)
successive bright fringes is (2.0 ecm), answer the following questions:

I Calculate the distance of the screen from the slits. (2 marks)

Il.  If the experiment is repeated using a screen placed (1.2 m) from the double-slit
and all the other variables were the same, calculate the separation between the
slits. (2 marks)

lll.  What will happen to the interference fringes if one of the double-slits
is closed? (1 mark)

Do not write in this space
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Diploma, First Session — Second Semester Bilingual Private Schools, Physics 2012/2013

Question Four:

A) In an experiment, diffraction grating of (400 lines per mm) is used to find the wavelength
of yellow light. The second order diffraction image is seen at an angle of (28°) with the
incident beam.

1. Why it is important to use a diffraction grating instead of double slit in Young’s
experiment? (2 marks)

2. What is the wavelength of the yellow light used? (2 mark)

3.  What will happen to the wavelength of the yellow light if the number of lines is
doubled in the grating. (1 mark)

B) 1. Assume an electron in a television tube has a speed of (5x107 m/s). Determine

the de Broglie wavelength that is associated with this electron. (2 marks)

Do not write in this space
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Question Four (Cont'd)

2. Alight of (500 nm) is incident on a particular surface with a work function of

(3.28x10°19)):

I.  What is meant by:"the work function of a substance is (3.28x10°1%J)". (2 marks)

II.  Find the maximum Kinetic energy for this material. (2 marks)

C) 1. A photon has a de-Broglie wavelength of (5000x1071° m).

I Calculate the momentum of the photon. (1 mark)

Il.  If the photon collides with an electron which is at rest and gives it the whole
momentum. Calculate the speed of the electron after the collision. (1 mark)

Do not write in this space
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Question Four (Cont'd)

2. A photon and an electron have the same wavelength. Which of them has less
velocity? Why? (1 mark)
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END OF EXAMINATION
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FORMULA AND CONSTANTS

Periodic Motion

Mechanical Waves

[ = 1 v=fA4
S =7 N
. 2z UV=——

o=2xf = T At

a=—-2xf)’x c=f4

x = A sin(2xft) _— sini _Y _n,

v=R27f JA® —x’ "2 sing v, n

n =
r =2z |l —ox [z sinc
g k
E = lm A’
2
KE :%ma)z(Az -X?)
Superposition of waves Atomic Physics
C
sing =2 E=f =h%
nﬂ:dSIHQ KEmaxzhf._hft
\ . A x De Brogliewavelength = i
Young's equation — = — mo
/1S D 27zr, =nAi
A A 1))
Doppler effect — = A =—
A f c 1=—
p
Constants

c=3x10°m /s v, =340m /s
m pi’oton: 1'673 = 10727 kg melectron = 9' 1 1X 10731 kg
e=1.6x10"C h=6.63x10""J.s
nair :1

15

v
o
=]
o
~+
2
=
=
D
5
+
2.
(%]
(2]
O
Q
0
(0]




Diploma, First Session — Second Semester Bilingual Private Schools, Physics 2012/2013

v
o
=
o
~+
2
=
=
()
5
-+
3,
(%]
n
o
)
0
(0]

16




o A >
Diploma, second semester - first se oéb‘ﬁ/ﬂﬁ\'g%‘éz%\ schools, physics. ' 2012/2013
S

Physics 2012/2013 Bilingya WJ _

L)) 453 ~
nd St LT s
2 ™" semester, 17 session 3

Answer of Question One:(28 marks)

item [ answer answer mark

acceleration

b, f
0.2Hz

0.25

[\

22,24
2.12.1

id

>

[\
W

w v
oo || on

2.12.1,i

Increased by 4 times.

3.10

o

0.125m .

N

short 3.12

constant | constant

.
@
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W N | =

| ]
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Answer of Question Two:(14 mafks) 22> &2 9323,

" Snysey i s

x = Acos(2zft)
_ 2T T
=A cos(F X 3)
. T
—O.lScos(Z)
=0.106m

a =-Aw’cos(ot)
= -A(%)cos(cot)
=0.15(zg)cos(3)
=4.24m/s

= 1/2mA((1)2A)AA2
Eg = 1/2m3((,023)1432

By dividing E,/Eg

Ea  1/2my (w?y) A,
Eg 1/2mp (w?y) Ap?

“Ta= Tg, U)ZA: 0023 , Ap= As,
ma= 2mg, thus

E4
=

Thus EA—_— ZEB
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Answer of Question Two:(14 ma‘r@%@f—%& b3,

\

\

55z 55

WS .
H
~v =5x%30

(B)2. 11I
=150 cm/s = 1.5 m/s

(C) _ Vair

A Vwater -

wv=Af

nwater
3x108
Vwater = 1.33
= 2.26x 10% m/s

.. Nglass _ Vwater

Nyater vglass

‘ 1.33 X 2.26x10°8
“ Vglass = 152

Vglass= 1.98x10° m/s
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Answer of Question Three: (14 m¢

answer

cﬁ?imég,g;iéaﬁd,

./_.)

!zb.)) (&2F W) })

Wave The wave
number description

The wave
type

polarization

The outdoor sun
light.

T

Water ripples
produced by a
student jumping in
a swimming poll.

Sound of a car
horn.

The medical x-ray.

The largest angle at which refraction is

just possible.
0;=90°- 40°= 50°

Total internal reflaction

medium (1)

2012/2013
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(C)1 | The bending of waves when they go
through a gap or curve round edges.

_0.4x1073x2x1073 1
N 7.4%10~7

(C) 2.II -
Lo =12 -3
o " X 0.4 x10
=0.28x1073m
(C) 20| The fringes will disappear.
Or
No interference will occur.

2

. I 3.10

I 3.10

I[&l
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Because it is quite hard to measure
the distance between maxima, or the
distance between minima, accurately.

1 —
— x 1073
400

=25 % 10"%m

d sin@
n

“nA=dsinf - 1=

2.5X10"®xsin28°
2

=59%x10""m

& A =

__ 6.63x10734
9.11x10—31x5x107

=0.145x 10710

The minimum energy required to remove
an electron from the substance atom is
(3.28x107™)).
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S ¥ T N
T

hf = 6.63x 10 3% x3x108
B 500x10~°

= 3.98x1071Y

kEmax = hf — hft
o kEmgy=3.98x10"J-3.28x10™ )
=0.70 x 10™°J

6.63x10 3%
5000x10~10

1.33x10727

Ly = 222x40
9.11x10~31

= 1.46 X 103m/s

The electron.

Because it has a mass.

End of Answer Model
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