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Question

1

Jhgadl

figure.

resistance ?

X X X X
X X X X
X X X X

A (25 cm ) wire moves 5 meters in 0.5 seconds perpendicular to a magnetic field of (0.46 T).
The wire , velocity vector , and magnetic field vector are perpendicular, as shown in

1. What is the potential difference between the ends of the wire $.38 x 10 m
2. Which end of the wire (a, b) would carry a positive charge during the motion ?
3. If the wire is connected with a resistance of 15 Q , what is the current through the

Lagas 46 0.5 (B e 5 Ablsa aui 25 el & oty

slad) g elld) | Sl .46 (pusbilite Jlaa o

Gl sa 8 LS (ptalatia unhilitall Jlaall g 4yl

Jeal b

¢ dladl Bk o gl 358 laka le (1

L ga Lad Jangan (g, 1) clbeal) Aok (e g) (2
45 ) o)

¢ Al pa ag) 15 W )ik daglia Juagi ai 13 (3
4 glial) A Al giall L) laka Le

Q1
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Question 2 )

Part A) Shown below are two types of inductance , fill the table with the correct type of
inductance that corresponds to the property

Gl Al Dlaial) £ g8 oa Jgaad) Adaty a3 3 ) guall A ;riaga 9 LS A ga pa cililadiosal) (e i 55 Juag al

Taldl) Lo
/
-
%‘ P === @<
% (.)
— - = |
A B

Is an example of self inductance where a coil generates an induced current
that apposes the change in the original current passing through it

Is an example of mutual inductance where the changing current in one
coil, generates a changing current in another coil

If a DC generator is connected, the light bulb will take time to reach its
maximum brightness

If a DC generator is connected, the light bulb will work for an instant of
time and then turn off completely

Can be used to increase the AC source voltage

Can be used in maglev trains to create levitation

Part B) the following table presents the relationship between the potential difference ,
current and number of turns and power , fill the table with the correct mathematical
comparison operator (<, >, =)

3500 Ay Jgaad) Jasi | B a8 g ¢ Jgaal) AN a3e ¢ LN ¢ agad) (38 C ABal) (g giag AU Jgand)
aa JSdy

N, [ 1N Ny [ 1 Ns
il 1V Wil 1V
L [ 11 L [ 11
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Part C) A circular coil is immersed in a uniform magnetic field (B) perpendicular to the surface of
the coil. The coil is moved either to the left or to the right while remaining within the magnetic
field, as shown in Figure (a). Then, the coil is stretched, which changes its shape, as shown in
Figure (b).
) plitie publita Jaa b ) gata (5500 CilaB) gl bl gad 4 Cilal) ey ol ccilal) i I8 2508
) S guuda g LaS uaghabinall Jlaall J18 Al aa Cipadd) gaia), LaS AL (ha sty Laa cilal) 2 oy U3 ay o
) Js&l) & sib).

xxxxxxxxxxB X X x% xx<xxB
X ShaX X X X

XXX X X XUXEN'X X

XXXXXI X X

XX XXXXXXXX

¥ W BPR NN ¥ Y

Figure A Figure B

XXX XX XX XXX

In which of the two figures will an induced electric current be generated? Explain your answer?
el b fiatinan (Al S LS Al gl IS o B

uestion
Q 3

I

Part A) the north pole of a magnet approaches a coil, and the
milli-ammeter indicator connected to it moves . The figure
shows a side view of the magnet as it approaches the coil.

Determine the direction of the induced electric current
generated in the coil, and explain how you got the answer
(state the law you relied on to determine this)

Juaiall jia) Alal) sdiga &l jadd | Cila (e Qubaliial Auadl) culadl) oo 8,
Jlall (ha A 8 o) Gudaliiall Ll | plile JSAY) il gy 9 . 4

Alia g8 A yaaadi g ccdlall A Al gilal) Caaieeal) Al gl Ll Blak) aas
(A3 paaty 4le ciaale) A ¢ giA G ) Aladd

a3
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Part B) A student wrote the following summary about electromagnetic applications in his
physics notebook. Read his statements and correct any scientific inaccuracies by writing
the correct form. Then, explain the physics principle behind each statement.

sUadl (o raua g Al <l jlaad) | 81 pualiig g gl Cuad) bt J g aglall 38 & AU Gaddal) cula caig

a3

(5300 05 B ) iy ) gl €580 5 el i) S 318 0 g gl

1.“When a generator is connected to a circuit, the armature turns more easily because the
induced current helps with the motion.”

" AS Al B seloy Gateall Ll oY IS A pgan Jlgal) 5 3al sty ol S 5 il Al sal) Jona g o Lasis ™

2.“when a motor is connected to a source , and it begins to turn, the motion of the wires across
the magnetic field induces a current in the same direction as the source . This results in an
increased current through the motor
ol (B 15 Al g uaniliiall Jlaall e Nl ASja Gl ()l A T g (Al gS siaay & el Jua gl Ladis !
cﬂ)&d‘ gé Jhad) il 30l UJ\ ‘5433 Laa ¢ yhaall (sa eém‘ kil ol

3.1f a blender motor gets stuck while still connected to the source, it draws less current from
the source. " odaal) G G JLE iy A0 ¢l g jaaally dua g s LT DAY & e (gle 13"

4.“Eddy currents can never be beneficial and should always be eliminated because they cause

power losses”. . i s . ..J. s . . .
Al A8 U8 uand gV Lgda (aldil) Laila caag g ) Buda dgal gal) <l Ll ¢ ¢85 o) ¢Sy Y™

5.“AC current flows only in one direction, while DC current alternates back and forth.”
"L LAY it jaleeal) Ll Lady JaBd aa) g olad) A (g pe 23 ) Ll

6.“Magnetic levitation works better with DC current. And is used in maglev trains
" iadele Ul 8 addiied conad) 3¢ g ¢ painall L) aladin die Juad) JSd punalinal) ad ) Jeay
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Question (
Syl 5

\

A. Light with a wavelength of 600 nm falls on a pair of slits that are 2.0 x 10 m apart and
located 100.0 cm from a screen, as shown in the figure.
100.0 22 e (laiyg ¢ s 510 X 2,0 Al Laghn Jaali (585 e a9l 600 o_ldie (> 50 J ghay & gaia Jaiby

Double slit

a) How far is the first-order bright band from the central bright band (x)
) sl 438 el dajall o (A5 Al @l Lpaall dajall 2a Lex)

b) What happens to the intensity of the bright bands as we move away from the central band?

94538 pal) dajad) e Lasiyl LS 2 ad) Bplia) Badl duasy 13k

¢) What would happen if white light was used instead of red?
$ yaa¥l ¢ guall e Vay () 5 gudall aladiad a3 1) Cuasy 13
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B. Yousef uses a DVD as a diffraction grating. He shines a

i . | TRt ()
laser on the DVD. A series of red dots 0.2 m apart is formed L = (|
on a screen as shown in the figure. The spacing between the 7 \
rows on the DVD is 1.1 x 106 m. o /// L/
wa o gy pa3lDVD (A 58 gladh Jpluddy oy 3 g3 4028 1 / !
s A 0.2 Aluse Wi Jualli ¢) and) AL (0 Ao gana (19S5 0 A o ||~ oo
1.1 Ga A o Chghual) ¢y Ablusall 31y JSAN 8 puda g sb LaS il ,
.)16 10 x Screen [ ——
a) How far is the screen from the DVD? Samaall a ll e S an L
b) What is the wavelength of the laser beam? ool gladl o sall Jshall )i L
Question 5
i) 5

Part A) Ali conducts Young’s double-slit experiment. In the image below, two rays are
shown in red and blue to distinguish them visually, although they have the same
wavelength. He places a screen to observe the resulting interference pattern.
Based on the diagram, analyze the type of interference occurring at points 1, 2, and 3
on the screen. Complete the table by identifying the following for each point:
Lagd O ¢a a8 1) (A8 el puy Lab sl (50305 paa¥) (o sl G ladill B85 ay coliaf 3 gul) (B &5l 7 93l (3 A e Ao (s sl
U (A0 Jaad Alaadlal L3S o gl 2 gal) Skl (i
rddai 91 L L st A e Jgaad) Jasi ALY o 3925 1 Ll aie Gasy ) JAIE) £ 58 Jla ol o U

3

Monochromatic
light

Two slits

Screen
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Part B) classify the following sources to coherent and incoherent sources of light
Aoyl ey g Ayl ia ) 40N ¢ glall jolas il

Incandescent lamp sun light
un lig
Laser light

1 \ .,-_A I\ FAY A B ~
) \ANAANAANANS L,,k,,b-,é,*,-,-]
| \

Traffic lights (individual colors) LED lights
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Question 1 Jsad)

A conductor (cd) moves with a 4 m/s speed in

a 0.20 T magnetic field as shown, what is the * * & e e

induced EMF? And what is the direction of ele o o o i

the induced current? sl o o o & S
YT 3

A 0.04Vfromctod

B 0.04V fromdtoc

C 0.16 V from cto d

D 0.16 Vfromd to ¢

Question 2 Il

What is the direction of the induced current in the wire (ab)
if the wire is pulled to the left? -

B - a »*
R - - -
- - b -
A right
B down
C up
D Into the screen
Question 3 Jsad)
The figure shows an electrical circuit consisting of a resistance
of (240.Q),connected to an alternating voltage source, where ©
the maximum value of the potential difference between its two 9,101 ®
ends is (100 V). An ammeter and voltmeter are used to e
measure the current and potential difference between two Vow = 100V

terminals of a resistor. Which of the following represents the
reading of both the ammeter and voltmeter?

A A=0.42A V=100V
B A=0.59A V=141V
C A=030A V=70.7V
D A=0.59A V=100V
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Question

4

Jhgadl

The figure below shows the transmission of electrical energy over long distances, in
which the electrical current is reduced, in order to reduce the energy lost in the
transmission wires in the form of heat, and thus increases the transmission efficiency.

Which choices in the table represent the correct name according to the numbers in the

ficure shown below?

Axilall aslall e Jelazll a3y « LS LAl adses Lod oy @19 caligls bl Al I ABUlI Jas cid sbisl JSad!
JEU 5o aS 5oL JWlg 5ylp> JS& e Jaidl IS §
Sobial cad! (Sl 35392 obl ala MU Lass mumesall (ol Jiad Jguml § cilylas¥) i

(3) () (1)
2ol o4 Jgao 1l g9) Jgao Jgall A
Step-down transformer Step-up transformer Generator
a0l g9 Jgab Jgall 201l 203 3o B
Step-up transformer Generator Step-down transformer
Jgall a0l 04 Jgab 100l g9) Jgab C
Generator Step-down transformer Step-up transformer
a0l g9) Jgao aoll oA Jgab Agall D
Step-up transformer Step-down transformer Generator

O 0O m | >

O 0O | m| >

Question

5

Jhad

a transformer connected to 250 v produces 50 V in its secondary coil, what are the number of
turns on its primary and secondary coils?

Primary : 200, secondary : 20

Primary : 20, secondary 200

Primary :200 , secondary 40

O 0| w | >

Primary: 40 , secondary: 200

Question

6

Jhgadl

Which of the following is a correct equivalent for the unit of electromotive force ?

A T.A
m.s
B N.m
As
C J.C
: J
CZ

5(
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Question

7

Jhgadl

water has a dielectric constant of 1.77 what is the
speed of light in water?

2.25 x 108 ms™1

1.30 x 108 ms~1

2.99 x 108 ms™1

O 0| m | >

3.33 x 108 ms~1

Question

8

J sl

Shown is an electromagnetic wave propagating
through space that has a wavelength of

3.0 x 1072 m?, what is the frequency of the
wave ? And in which direction is it propagating ?

100 x 108 Hz on the x axis

1.0 X 108 Hz on the y axis

9.0 X 10°® Hz on the z axis

O 0| m | >

9.0 X 108 Hz on the x axis

Question

9

Jhgadl

A radio antennais 3.5 cm long and is directed horizontally.

From this information, what can you deduce about the

wavelength and propagation direction of the electric and
magnetic fields of the radio signal ?

A=7 cm , the electric field vertical , the magnetic field is horizontal

A=7 cm , the electric field horizontal , the magnetic field is vertical

A= 1.75 cm, the electric field vertical , the magnetic field is horizontal

O 0O | m | >

A=1.75 cm, the electric field horizontal , the magnetic field is vertical
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Question 10 JIsall

Loyl Sl pal Gubal e C sieaa OF ) JAIAEN Jaad ashdl) s ) g
Sa A Jgaall i ghia ¢ ina 5

The diagram shows the pattern of interference produced by two coherent light
waves sources. Which of the following table rows is correct?

Pl JaN) ; ".n.\yt'ds.m N
Constructive interference Destructive interference
N S P — i) ,,,,,,,,,,,,,,,,,,,
Crest/ 448 (i B P R
_______________ Trough/gl ia Cc R ‘ S
= i . o s
A A
B B
C C
D D
Question 11 I )

A student performs Young's double-slit experiment to find the wavelength of light.

What is the relationship between the distance between the two slits (d) and their
distance from the screen (L)?

Lo e guad (2ol Joladl slons¥ igud Zoopl! Bl Ay —.-J‘-b{ Sy

(L) aslad) e Laaaasy (d) cradd! o 3Ll 28e Lo

A d>>1L
B d =1
C d<< L
D This has no ef fect on the experiment results

Question 12 I sl

According to the following figure showing thin film interference

A
phenomena, which ray or rays are inverted? e i
/’ /’
?:L 1.00) \\ v /‘/
Water \"T f T
(n=1.33) \ )j ;
Glass plate \f
(n=1.52)
A *First reflection ray (air to oil) only
B *Second reflection ray (oil to water) only
C *No rays were inverted
D Both reflection rays are inverted
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Question 13 Jlsad)

13

When using white light in young’s double slit experiment, the interference pattern on the
screen would contain:

A Central dark band and coloured bands on each side

B Central dark band and white bright bands and dark bands on each side

C Central white band and white bands on each side

D Central bright white band and coloured bands one each side

Question 14 JI )

You have several unknown substances and wish to use a single-
slit diffraction apparatus to determine what each one is. You s
decide to place a sample of an unknown substance in the region e I
between the slit and the screen and use the data you obtain to i e X

determine the identity of each substance by calculating its index T B
of refraction. If the source you used had a wavelength of 634 nm, —
the slit width was 0.1 mm, the distance from the slits to the :
screen was 1.15 m, and you immersed the apparatus in water (n |
substance = 1.33), then what would you expect the width of the Incoming light
center band be ?

14

A 0.5m
B 0.011m
C 1.03x107*m
D 0.15m
Question 15 sl

Which principal describes the bending of waves as they pass through the edge of a barrier with a
single slit, forming a diffraction pattern with a wide central bright band , and dark and bright
bands consequentially on both sides resulting from the interference between the wavelets of light

Young’s principal

Huygens's principle

Faraday’s principal

O 0| w| >

Orsted’s principal




