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Diploma, Bilingual Private Schools, Physics

Second 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)

A pendulum of mass (m) oscillates back and forth
around point (b) as shown in the figure opposite. s
When the pendulum reaches point (k), which of P
the following combinations describes its potential /
energy (PE) and kinetic energy (KE) at this point?

KE

PE

2

ke

max

1pe
2 max

KE

max

PE

max

Zero

PE

max

0 00O

KE

max

Zero

The displacement in (mm) of an object oscillating in (SHM) is described by the
equation (x = 15cos10xt). What is the time period (T) and the maximum acceleration

(a) of the motion?

Time period (T) Maximum acceleration (a)
in (s) in (m/s?)
@) 0.2 14.80
@) 5.0 14.80
@) 0.2 0.47
@) 5.0 0.47

Do not write in this space
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Multiple Choice continued

3)  Which of the following graphs represents the motion of an object in (SHM) with the
greatest maximum velocity?

X(m)T x (m) 4
4

O 2 \_/:(s) - 2 \/ €®

x (m) 1 x (m) 4

/\ R
- \g/ \/ t(s) - 2 t(s)

4)  Which of the following waves can be both longitudinal and transverse wave?

O _‘_4,'5" j
' %%:L{j;

Do not write in this space
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Diploma, Bilingual Private Schools, Physics Second Session — Second Semester Academic Year: 2015/2016

Multiple Choice continued

3)

6)

What will happen to the energy of a wave if the amplitude of the wave is doubled?

O Decrease to - O Decrease to -
4 16
O Increase by 4 times. O Increase by 16 times.

The diagram below shows a block consisting of two layers of mirror and glass.

air

«— glass

mirror

Which diagram shows the path of a ray of light passing through the block?

N/ A\ /

InvalIAvd

NS NS
Rve

Do not write in this space
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Multiple Choice continued

7)

8)

9)

10)

What is the amplitude of the wave shown below?

O 0.02m O 0.04m
O 0.08m O 0.16m

Which phenomenon occurs when a wave passes through a gap or curve round edges?
O Reflection. (O Diffraction.
(O Refraction. (O Polarization.

Microwaves are incident on a narrow metal slit of width (5 mm). The first diffraction
minimum is observed at (37°). What is the wavelength of the microwaves?

O 0.03mm O 0.12mm
O 3.01mm O 12.04 mm

Which of the following figures represents standing waves with a wavelength of
(1.67 m)?

o o KX

< 2.5 m———>

< 25m—> <25 m—>

Do not write in this space
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Diploma, Bilingual Private Schools, Physics Second Session — Second Semester Academic Year: 2015/2016

Multiple Choice continued

11) A plane is moving away from you. If the relation between the original frequency of
the engine noise heard by the pilot (fp) and the frequency of the noise heard by you

(fy)is (];L = % ), what is the speed of the plane?

5
O 85m/s O 170 m/s
O 340 m/s O 680 m/s

12) Which scientist suggested that electromagnetic energy comes only in “lumps”, which
he called quanta?

O Bohr O Rutherford
O Einstein O Planck

13) The graph opposite shows the

. A
kinetic energy of the photo-electrons Ey (V)
that are emitted from lithium metal 20 J I A
. . N | N | | |
for different frequencies of light. L6 -r-r-r-ror- A
What is the work function (®)? 1.2 ___E_E_E_E_E_ A
| N |
e
O 3.98x10%J 0.8 ___i__i__i__i__i__ _
oo re
O 3.65x10"J 0.4 4L Lo
——F—F—f—F—F

O 5.50x10™J
O 8.29 x107 J

14) The figure opposite shows a wavelength

associated with the movement of an electron. ' ‘

If the diameter of the orbit is (1.27 x 107 m),

what is the wavelength of the wave? ’

9.97 x 10" m ‘
4.99 x10" m “

1.99 x 107 m . ‘

2.66 x10° m

0000

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) A mass of (10 Kg) attached to a spring with spring constant (k) undergoes (SHM) as
shown in the graph below.

A
X (m) M
1% /\
| I | | } t(s)
4 8 12 16 20 24
v
a. Whatis meantby (T =165s)? (1 mark)

b. State two factors affecting the frequency of oscillations in the mass-spring
system? (2 marks)

c. Calculate the spring constant (k). (2 marks)

Do not write in this space
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Diploma, Bilingual Private Schools, Physics Second Session — Second Semester Academic Year: 2015/2016

Extended Questions continued

d. Find the velocity of the motion at point (M) shown on the graph?. (2 marks)

e. Prove that when we increase the mass by (4 times), the relation of the time
period will be: (T,=2T.,)
(T1: the time period of m, T, the time period of m2). (3 marks)

16) The figure below shows a light beam incident on the boundary between two

mediums.
C
n,=1.00 " medium (1)
n,=1.58 medium (2)
a. Whatis line (C) called? (1 mark)
b. Draw the reflection ray on the diagram shown above. (1 mark)

Do not write in this space
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Extended Questions continued

c. Calculate the angle of refraction when the light beam moves from medium (1) to
medium (2). (3 marks)

17) The figure below shows a red light incident on one side of a glass block.

a. What is meant by the angle of incidence? (1 mark)

b. What is the value of the incident angle (0,)? (1 mark)

Do not write in this space
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Diploma, Bilingual Private Schools, Physics Second Session — Second Semester Academic Year: 2015/2016

Extended Questions continued

c. If the refractive angle (0,) in glass is (38°) and the speed of light in air is
(3 x 108 m/s), calculate the speed of light in glass. (3 marks)

d. Prove that (0, = 94) by using Snell’s Law. (2 marks)

18) A diffraction grating has rulings of (500 lines/ mm). Red light of wavelength
(3.33 x 107 m) is incident normally on the grating.

a. Find which order of diffraction (n) will be seen at an angle of (30°) (1.5 marks)

Do not write in this space
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Extended Questions continued

b. Calculate the angle of the second-order maximum in the diffraction pattern with
red light. (1.5 marks)

aoeds siy3 ul 931um J0u oq

19) According to the Doppler Effect, what will happen to the source wavelength (A) and
frequency (f) (Increase or Decrease) in the following cases: (3 marks)

wavelength () frequency ( f)

Observer moving towards source.

Source moving towards observer.

Observer moving away from source.

Do not write in this space

10



aoeds siy} ul 9314m jou oQ

Diploma, Bilingual Private Schools, Physics Second Session — Second Semester Academic Year: 2015/2016

Extended Questions continued

20) In Young's double-slit experiment, a light is used to pass through the slits of
separation (0.10 mm) .The separation between (20) successive bright fringes is
(10 cm) and the distance between the screen and the slits is (2.2 m)

a. Calculate the light's wavelength (A). (2 marks)

b. What will happen to the separation of maxima (or minima), if we double the
separation of the two slits (s), and all the other variables remain the same.
Explain your answer mathematically. (2 marks)

21) A beam of light of wavelength (5 x 107 m) falls on a photo electric cell cathode made
of sodium with a work function of (2.3 eV)

a. What is meant by work function? (2 marks)

Do not write in this space
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Extended Questions continued >

s

b. Calculate the maximum velocity of the photon. (3 marks) gl-

=

o

=

=

(72]

(2]

o

Q

0N

o
22) Find the linear momentum of photons of wavelength (350 nm). (2 marks)
23) Prove: (A) = h (3 marks)

V2KEm

[ End of Examination ]

Do not write in this space
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Diploma, Bilingual Private Schools, Physics

Second Session — Second Semester

FORMULA AND CONSTANTS

Periodic Motion

Mechanical Waves

I =7

_oaf = 2F
w=2xf = T
a=—-2nf )x

x =A sin(2xft)

V=R27f NA* —x*

U, = X27fA
T :27z\/Z=27z"/ﬂ
g k
E :lma)zA2
2

KE =%ma)2(A2—X2)

v=f 71
Ax
DVD=—
At
c=fA
sini v, n
1 2
]n2:- —_——
simr v, n
1
n=—
sinc

Superposition of waves

Atomic Physics

Academic Year: 2015/2016

. A c
sinf =— E=hf =h—
b A
n/lzdSIHH KEmax:hf _hft
\ A X E.=hf ¢
Young's equation — = — I
s D De Brogliewavelength = —
AL A ) muv
Doppler effect = Y = 277 =ni
l f air "
h
A=2
p
Constants
c=3x10m/s v,,=340m /s
1 promn: 1673 2 10727 kg melectron = 91 1 X 1073] kg
e=1.6x10"C h=6.63x10""J.s
g =9.8 m/s* n, =1

Do not write in this space
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Increase by 4 times.

DI-II

N N BT X X
-mm-n
IR N K

KN I I




I N AT
I I T BN K
-E_--




,x,) ))

42 mal%ks“)’ By

The time required for one complete
oscillation equals (165).

S S

J//\q

1- The mass (m)

2- The spring constant (k)

,m
T =2m ;

1
16 =27 ,—k-

(16)2 10
2n) Kk

10
6.485 = m

k = 1.542 kg/s?

v=F2m VA2 — x?
v=F2mV5%2—-52

v=20




Another possible answer:

T1=16S
T.

T, = 21 /i
1.542

T, =31.985= 32

T2:2T1
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* mediom (1)

medium (2)

The angle between the incident ray
and the normal line.

55°

sin @, v

sin @, vy

3x108
V2

sin 55

sin 38

2.25x108 m/s

= 38°
@3 — B3 = 38
1

sin Qg4 133
@, = sin"1(0.6159)
Dy= 55— 0; = @4




Answer

nd=d sin@

d sin
A

__ (2x107° x sin 30)
T 3.33x1077

n=

n=3

nA=d sin@
2x3.33x1077 = (2x107°) sin@

sing = 2x3.33x1077
T (2x1079)

8 = sin"1(0.333)

0 =19.5°

l>wavelength Frequency
. ) ®
Observer moving increase decrease
towards source

Source moving increase decrease
towards observer

Observer moving decrease increase
away from source

%— mark for each item.



__0.10x1073
0.005 23

A =227272x1077

~273%x107"m

0.005 = 2.2
x, = 0.001

The work function is the smallest
amount of energy that an electron
must have to escape from the
surface of a metal.

hf=W+E
A
..hx_

W+%mv2

6.63X10734x3x108 -
—mv = - —(23x1.6x10719)
5x10~7

=3.978x 1071° - 3.68 x 107%°

= 2.98 X 1072

7 = 2%2.98x10720
4 9.11x10731

v = 2.55 X 10° m/s




\Tos ’
Item | Part Answer \\ 5

h 6.63x1034
22 P=3= Ssox10
~P=189x%x10"%7 kg.m/s

End of Marking Guide




