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Question One 28 Marks

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

1. A pendulum of mass (m) oscillates back and forth around the point (P) as shown in the
figure below. When mass (m) passes through point (P), which of the following
combinations describes its velocity (v) and acceleration (a)?

O
0
3
0
~+
3
3.
-+
®
=
-+
=3
n
n
o
Q
(2]
®

Velocity (v) Acceleration (a)
O zero zero
O maximum zero
O zero maximum
O maximum maximum .

2. Obiject (A) is four times heavier than object (B), each object is attached to a spring with
equal spring constants. If the two objects undergoes simple harmonic motion, what will
be the ratio of the time periods of the two oscillators (T, : Tg)?

O 1:4 O 4:1
O 2:1 O 1:2

3. The diagram opposite shows the velocity-time graph v (m/s) A

for a body executing simple harmonic motion. I B £ G R s
What is the maximum acceleration of the body?

O 1.25z7 O 2.5z7

O 1.25q72 O 2.57°

Do not write in this space
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g 4. When a sound wave travels through air, which of the following diagrams is correct for
5 the wave and particle direction?
3
2
® O O
=
~+
=
(2]
(2]
o
Q
(2]
®
) )
5. The graph opposite shows a wave y(m) A

moving with frequency of (3 Hz).
What is the speed of the wave?

» X(m)
0.75

4.70 SRS SN, BN &A%, (N —.

12.0
18.0

0000

6. The diagram opposite shows two mechanical
. . y(m)
waves (A) and (B) travelling to the right.

A
B
Which of the following combinations are A
correct regarding their energy (E) and %A\ .
angular frequency (®)? \/ t(s)
b 4

O Ep > Eg ®p > O
O Ep > Eg Wy < 0
O Ex < Eg w, > 0B
- En<Eg wp < 0

Do not write in this space
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W)

7. The graph opposite shows rays of monochromatic g
light passing through three materials (a), (b), and (c). S
Which of the following represents the relationship a b §
between the refractive indices of these materials? ®
=}

O n, =Ny, =n. 1 5
O n,>n,>n, c é
Q

0

®

O ny>n.>n,
O n.>np>n,

8. Standing waves are produced by the superposition of two waves. Under which of the
following conditions are these waves produced?

Amplitude Frequency Eri::)(;tg;:ig:\
O same same same
@) same same opposite
O same different same
@) different different opposite

9. Asingle slit of width (996 nm) forms a diffraction pattern, with the first maximum at an
angle of (40°) from the central maximum. What is the wavelength of the monochromatic
light used in (hm)?

O 1324 O 264.2
O 329.1 O 6402
10. Two loud kers (A) and (B) itioned h A B

. .wo OL.J speakers : an : are.p05| |.one ass c.>wn @ 3.20m g
in the figure opposite. A listener is stationed at point T
(C). Both speakers are emitting sound waves with 90°
identical frequencies (214 Hz), and the speed of sound
is (343 m/s).What does the path difference of the two 2.40m
sources at the listener equals?
O 05 O A C
O 132 O 22 !:_et.

Do not write in this space
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O 11. In Young’s experiment, which of the following graphs represents the relationship
S between screen-slit distance (D) and the separation of maxima (x)?
]
-+
s
= x(cm) x(cm)
o
=
= - -
2.
5 D(cm) D(cm)
Q
(2}
o
x(cm) x(cm)
O O
D(cm) D(cm)

12. The diagram below shows the energy levels for an electron in Hydrogen atom.

A B C D
n=4 [ 3
n=3
n=2
n=1 3

Which of the following transitions represents the lowest energy absorption?

O A O B
O c O b

Do not write in this space
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13. What is the de-Broglie wavelength in (nm) of an electron with kinetic energy of g
(1.92 x 10717 J)? 5
=4
O o0.112 O 112 2
O 1.2 O 112 e
p
=7
14. Which of the following graphs represents the relationship between the momentum and é
the frequency of the photon? o
®
Pt P
O O
» f » f
P N P B
O O
»f > f

Do not write in this space
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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 14 Marks
. x (m)4
15. The graph opposite shows two waves B A
(A) and (B).
t (s)
A. What is the phase difference between the two waves? (1 mark)

B. Write down the equation of displacement of wave (A) and wave (B) if the two waves
start motion from (t = 0). (2 marks)

16. The diagram opposite shows Sara swinging on
a garden swing. At a certain time the swing was (2 m)
from equilibrium position with velocity of (4 m/s) and
acceleration of (10 m/sz). Ignoring the air resistance,
calculate the following:

A. The time period (T) of this motion. (2 marks)

Do not write in this space
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B. The kinetic energy at this position. (2 marks)

O
o
=]
o
~+
g
~t
=
D
5.
-+
=7
(7]
(2]
e
QD
0
D

17. A particle is executing simple harmonic motion according to the equation
x = 5 sin (20 t). It started its motion at time (t = 0). Find the time at first maximum
displacement? (3 marks)

18. Aray of light is perpendicular to the face (ab) of a glass
triangle placed in air as shown in the figure opposite.
(n =1.52)

glass

b ¢ C

A. Find the critical angle when the ray reaches face (ac). (2 marks)

Do not write in this space
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B. If the triangle is then placed in water (n, 1o, = 1.33), what will be the effect of that
on the critical angle? Explain your answer. (2 marks)

Question Three: 14 Marks

19. Compare between the waves produced by the following in the table below:
(2 marks)

Types of waves produced
(Longitudinal or Transverse).

The direction of
propagation of particles on
the wave compared to the
wave direction.

Do not write in this space
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- y(m)4 §
20. The graph opposite represents the 5
relationship between the displacementy (m)  +0.010 = === e =
: g
and the time (t). /\ 0.20/\ 0.40 > 1(5) 5.
0.10\/ 0.30\/ =
0.010 e e L 5
n
Answer the following questions: v §
(2]
®
A.  What is meant by: “The amplitude of oscillation is (0.01 m)"? (2 marks)
B. Calculate the angular frequency of the motion. (2 marks)
C. Find the maximum speed. (2 marks)
21. Define the (node) in a standing wave. (2 marks)

Do not write in this space
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22. A bird standing on a tree branch emits a sound of wavelength (0.1 m). The change in
the wavelength (AL) when it flies directly towards a stationary listener is (0.002 m).

A. As the bird move closer toward the listener, its sound becomes louder.
Explain. (2 marks)

B. Calculate the speed of the bird. (2 marks)

Do not write in this space
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Question Four: (14 Marks) %
=]
0
-+
23. The figure below shows a laboratory setup for grating experiment. The grating has g
5000 lines/cm and is (100 cm) from the slit, which is illuminated with sodium light. >
E
=
Grating —"”_4 first-order %
: coee===""" 3lcm I g
>‘:’I‘)Z:::" & e Slit Q sodium
N, 5 QL 0 light
' TS 3lcm
- first-order

A. Determine what will happen to the distance between the fringes if the slit width was
increased. (Increase or Decrease) (1 mark)

Explain your answer. (1 mark)

B. Calculate the wavelength of the light if each first- order image is (31 cm) from
the slit. (3 marks)

Do not write in this space
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24. How did the quantum theory explain the ejection of the electron from the metal in

photoelectric effect when the metal is illuminated by appropriate light.
(2 marks)

O
o
3
0
-+
g
3.
~+
®
=
~+
=)
(%2}
(2}
go
Q
(2]
®

25. Calculate in (eV) the energy of a photon of blue light of wavelength (450 nm). (2 marks)

26. De Broglie assumed that “an electron orbit would be stable only if it contained a
(whole) number of electron wavelengths”.

Regarding De Broglie’s hypothesis, answer the following questions:

A. Draw a graph representing the relationship between the wavelength (1) in the

(y-axis) and the inverse of the velocity 1 in the (x-axis). (1 mark)
7\1/\

....................................

Do not write in this space
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B. From the graph prove that the gradient equals (7.29 x 104 m2/s). (3 marks)

O
0
3
0
~+
3
3.
-+
®
=
-+
=3
n
n
o
Q
(2]
®

C. What will happen to De Broglie's wavelength if we displace the electron with a
proton moving with the same speed? (1 mark)

[End of Examination]

Do not write in this space
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FORMULA AND CONSTANTS

Periodic Motion

Mechanical Waves

f = 1 v=f A1
T Ax
27 V=——
w = 27Z'f = T_ At
a=-Q2xf )x c=f4
x =Asin(2zft) _sini v, n,
v=+27f JA> —x° "2 sinr o, n
v, =+27fA 1
n=—
T = 27[\/z =2 mn Sinc
g \ &
E = 1 maw°A’
2
KE = %ma)z(Az -X?)
Superposition of waves Atomic Physics
) A c
sin@ = — E =hf =h—
b A
nﬂ.':d Sln@ KEmax:hf _hfz
' . A X De Brogliewavelength = e
Young 's equation — = — mo
AS D 27zr, =nA
A A v
Doppler effect — = o =— h
A f C 1=—
p
Constants

c=3x10°m /s

M o= 1.673x10""" kg
e =16x10""C
nair = 1

v, =340m /s

m,,., . =911x10"" kg
h=663x10*Js
g=9.8 m/s?

Do not write in this space
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O
(o)
3
(©)
=3
2
=
=
®
—
~+
2.
wn
n
O
Q
(2]
o
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ltem answer answer |

velocity acceleration
maximum Zero
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Answers for Question One:(28 marks) \x Sl V\‘L’D

item | answer answer

x{cm)
11 2 R 3.10
D{cm)

I N Han
I I B
T T LI




o ———3

T

VA
(I5)-a] 90° or 7 or-90° or "3

(15)-b| Forwave (A) x = Assin(ot)

For wave (B) x = Acos(ot) or x = Asin(ot+ g)

a=0’x—>10=w?x2

» _10_¢ 1.6
2

o =+/5rad/s = 2.24rad /s 1

(16) -a

(@

_27m _ 27
@ 2.24

T =2.8s 1

(16)_b KEZEmV :EX18><4 1 A 1.8
KE =144] 1
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Answers for Question Two:(14 marks) <

-‘E\*O\)\“""\{A\;‘/k\\ﬁ\' \-/\};\'\UD ? /

e,

., 2013/2014

\1
I
1

{
1Y/
/4

answer

= —

(17)

At point P (maximum displacement) at which
occurs maximum acceleration.

| a=-w"Asin(ot)
—w*A=-w’A4sin (20 ¢)
sin (20£) =1
D = e
2

T
=S5

40
Another solution;
At this position (v=0)
v=wm Acos(wt)
[ 0=20 x5cos (20t) 1

t

0 = cos (20t)

o=

Dof=

f=——9§ 1

o= =

o=

sin(0,)
From Snell's law — = ————_
n, sin(0,)

n,

1 sin(6,)
1.52  sin(90)
6, =41.1°

1
—sin(@,)=——=0.65
&) 1.52
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/
o VNS, —
A ~— N\

/07 N

O
:~\/ \:\J)\) x ; 1’

i t\ ol \¥E
Wt Dlso b8

answer A

(18) -b In the case of water

The critical angle will increase

Because the relationship between (n and
@) is direct.
Or:

1.33  sin(6,)
1.52  sin(90)

| 6,=61° 1

—sin(6,)=—""-=087 %

1.33
1.52




Diploma Second Semester - Second Session Bilingual Private Schools%P/h'y{s\fcs‘.};é{ bl . 2013/2014
Answers for Question Three:(14 marks)‘x\

p L) _,7\'1:;
|

A Y

answer

Type of wave.

Longitudinal | Transverse
wave. wave.

The direction | In same Perpendicul
of propagation | direction as | ar to the

of particles on | the wave. wave.

the wave.

The maximum displacement from the center of
the motion equals (0.01 m).

K )
n

27 A 2.3
w=—

T
a)=2—7z 1

0.2
w=31.4rad /s 1

2rnf

27 x5

31 .4rad /s
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Answers for Question Three:(14 marks)< s B a |
\“}: Ve o8

(20)-c From the graph

A=0.01m

v =wA4

v =0.01x31.4
v=0314m/s

Or

21) The points of no oscillation

: I . K 2.2
The point where the string does not moves at all.

hence the frequency is greater

li
(22)-b From Doppler equ
AL v
n c
340 x0.002
0.1

| v=6.8m

(22)-a | Because the apparent wavelength is shorter and| 2 A ‘ 22

- I
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]

Answers for Question Four: (14 marks)\ \H\ i }
})/‘;’

answer

(23)-a| The distance between the fringes will decrease. 1 A 3.11
Because there is an inverse relationship 1
between the slit width and the distance between
| the fringes.

(23)-b d= — =210 1 A 3.11
5000
. 7 = 0:000200x0.296 1
1
#A=0592x10"7cm =592 nm 1

(24) In photo electric, an ejection of an electron 4 K 44
from metal occurs by photon. A certain photon
with a certain amount of energy can do that.

I . hc 4.8
2
- 6.63 X 1073% x 3 x 108 .
R 450 x 1079
" E =442 %1071
= 2 76 eV
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Answers for Question Four: (14 marks) %)
1\ a -‘\\}\-.‘V_Q‘,\(\\)\) )
o ’ - ;}

E v
L)

answer

the gradiant = % 1 : .

Ay :%

= 6.63x1073* A
9.11x1073! |

=7.29x10"m? /s ;I

26-{C) || %all decrease 4”—1——‘ k .4.9

End of Marking Guide




