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1- Choose to answer (a) or (b): 1( @) 91 (1) e Al 351 (V)

(a) Mentiqn the name of the devi.ce whgse dloc 3,55 wgiad jlga el ,S31 (1)
operation is based on mutual induction | . (et JaLiiadl ol e

between two coils.
(b) Mention the name of the device whose | 852 coial jlga pw! »S31 (&)

operation is based on eddy currents. el gl S HLAT o le dlec

2- Choose to answer (a) or (b): 1(0) 91 (1) e Bl 351 (Y)
(a) Give reasons for: The electrical 89 B pgSI Akiio 933 2 e (1)
conductivity of a pure silicon crystal | a5 s g5 am o5l

1s small at low temperatures. Adaiiial 3yl Sl g
(b)Give reasons for: The electrical Wl b 15U das 1 20 e 1 e ()
resistance of a p-n junction is high i o 3553 1 S

when it is in backward bias.
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3- Choose to answer (a) or (b): 1( @) 91 (1) e Bl 5 (V)
(a) Write down the mathematical equation | ! acsbls )31 a8Mati csi ()
that expresses De Broglie equation. o9 (§3 Malas (o ya

(b) Write down the mathematical

i ctod I Aol )11 A8 Mat | s
equation that expresses Einstein’s Ibansly 1133 =S (@)

equation that shows that mass and il Blslas (ye el
energy are equivalent. LaBlati g alisy
4- Mention an application of LASER in (8 2= Olacdal i S350 (£)
military. RTSCH I (POXT
5- Choose the correct answer: 1 Aovoual) Al W1 51 (0)

Which of the following physical quantities | ¢ 25! &bl Slustt i
in the step down transformer has a greater | =29 0231531 Jliall Jooal!
value in the secondary coil than that in the | »S'$$t!aled! 3 lgieid 5SS

primary coil? Sl alel) o8 Lgiedd (e
@ The electric power. A 5gST1 3 it @
(b)  The voltage. wetige Q@
(©)  The current frequency. Sy
@ The effective value of current. Lol Allaal) Aol @
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6- The figure shows a galvanometer that can | (Ses egilals JSEI (e (V)
be converted into a voltmeter when closing | ;ye i g1é wic yoiceit g 1] dlygons
any of the switches (K,) or (K)). (K 51(K|) ¢ttt
In which case (closing K, or K)) the | (K g 4K gi2) oot gi
voltmeter AB is able to measure a higher | s 15,8 W8 AB fuetyit ;s
potential difference?

AN e

A B
C) 2R K ——

7- Deduce (without drawing) the relation used | 483att (g i94—) goiciciat (V)
to calculate the equivalent resistance oOf | duglived! olaont dadiniued!
three resistances R, R, and R, connected | R, R R cilagiae SO AdlSall
together in parallel. G315 e Lae Alatle

[4]
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8- Compare between: s o (ol (M)
Point of .
: The dynamo The electric motor
comparison . y) ‘
5 liel| da g - sl o]

Principle of its
operation
elall ulu
dlqat

9- An electric circuit is composed of a coil | cate (4o 435S0 du g8 3,50 (4)
whose inductive reactance 250 Q, a|  _-.250Q : ol aclelis

capacitor of variable capacitance and an k —
sy daud! pdlie aiSa

250
AC supply of frequency T Hz. . 250 HZ 533,53 33 yiedt Lats
11
Calculate the capacity of the capacitor that Ja S S A s
makes the circuit at a state of resonance . | (=22 ) iy Al 3 5001
(r=22). J® G
7
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10- Choose to answer (a) or (b). 1(2) 9 (1) oo Al ¥, (V1)
(a) Mention one factor on which the self- | 4 <Bs% lasly Sale ;31 (1)
inductance of a coil depends. all S ol Jalae

(b) Mention one factor on which the | 4sde 8gd tisly Slele ;831 ()
maximum emf induced in the dynamo | 2 il elaall ohsd
coil depends. L 2SI g e

11- Give reason for: X- rays are used to study | o dcut| aas¥ pusius + Jlo (V)

the crystalline structure of materials. A gall (65l l Cu Xt Awly
12- Define: The frequency of the alternating 233 et el 3,3 e (1Y)
current.

(6]
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13- Compare between: O Guld (V)
PO 0 f Electron Microscope Optical Microscope
comparison
9 FSIHN 058 g ySat P9l g8 g ySeat!

2\.'\)‘.3.4!‘4:.-}

The type of
theusedrays | ...
ol | |

14- If the effective value of the AC voltage | s el lugallilaat e @t icals il (V¢)
used at home is 220V, find the maximum | 220V it 2 susiwel!

value of this AC voltage. Ao 10l elhal) de@l cws!
33 yiel
15- Choose the correct answer: 1 Aovoual) LW S0 (V0)

If the effective value of the AC current | **d! skl Aladll Zeall Calj 1)
passing through the wire of a Hot-wire | ¢! soea¥ldllu I3 Lol
ammeter is increased to three times, the | st a8lali gld Jlel &35
heat energy generated in the wire: SUTPA (¥ RUPvN |

Increases to double aaall 31353
Increases to three times LJLiel 2335 51835

Increases to six times LIl Wi 21333

®0eE
QWO

Increases to nine times Jliel Anwd ala ;3
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16- Choose to answer (a) or (b).

(@) 91 (1) pe Al ¥ 251 (A1)

(a) Compare between: s 00 (1)
Point of . .
= ,0 Ampere’s right hand rule Fleming’s left hand rule
SOTIPATSN ied ) Y yialBuald FOPR (WL F A NES RV
20 laall da g et ald een St il
Use ol |
PN |

(b) Two long parallel straight wires carry
electric currents of different intensities.
Compare the location of the neutral
point when the currents flow :

Olilgie g (S glo Gledins HiSlu ()
JalaliAad adge (LB 50l
1 OHLEN paa Lok

Point of . .
) In one direction
comparison ey
Wlaadl dy Al ol

In opposite directions
Omaliaie bt o8

Location of the
neutral point. | ...

TR T
Jalaidl [
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17- Inthe circuit shown, find the ratio between | (s ity dicatt 3,50481 a (\V)
the ammeter readings (A) before and after | =is1,8 ome Acuwdd) do ol
switching the key (K) on, neglecting the | G&& a9 J—3 (A) s’y

internal resistance of the battery. Jieat as ¢ (K) gLz
JAyUadt A5t Aeglaals

Vi |I
+ e
R R
—A/\AN—@——'\/\N\A—J
R .
K
18- Using the circuit shown in the diagram Sl gt 13 4505 PRTCIP (\A)
for some logic gates, complete the Truth (JSEIL Hrcetl atatalt
Table below. 1L Gas! J g JaS|
Input Out
y put
Al .
A = S
\ A | B ¢
]? \ AND C 0 0
g AND |—
ﬁ OR> [ 0 1
1 0
1 1

[9]
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19- Choose to answer (a) or (b):

Write down the scientific term expressed
by the following statement:

(a) “A region in the pn junction free from
either free electrons or positive holes,
composed of positive ions exist on one
side and negative ions on the other side”.

(b) “ The state in which the number of bonds
broken in one second in a semiconductor
crystal equals the number of the bonds
mended in one second”

() 91 (1) oo Al ¥ 5351 (19)

J5 (g (alalt mllaaql| LS|

P AGY 3ylal dde

Al il agt o uataia (1)
8y Ol g ) is TN (pe LS
Le2 09559 A gt Dlgnatly
Oligsly &nls 3 W go gyl
RITIES (FYeS i T

daslg panie Lgd 0980 IV ()
Ao B9l B 2OLY (B3 gl
o daslgpdtane (g glud Juo ga
S B L oS3 @

20- What is the role of the potential difference | @2 4w poda g8t Houtt Lo (Y+)

inside the tube of helium- neon laser?

A5Gl Y13 (S gt
2050 - padedt 55
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21- Choose the correct answer: s Aovouall kW1 S50 (YY)
In the circuit diagram, the voltmeter (ISl Ao galt 5 )51t (0
reading (V) is: A et gat | 3s 48 () 9SG

4 Q
C 3Q

8 Q
M

1V

ov

12V

® 00 6

18V

22- Calculate the energy of the second level in the | (n=2) A al) ABlhs e (YY)

hydrogen atom (n=2) in Electron-volts. A5 (g SIS (i g yubagl) B33 2
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23- Choose the correct answer: s Aovoual) Wl S50 (YY)
The diagram shows the scale of an e 931 Slgan g eSS (s
ohmmeter. What is the relation between (Rl) Al (ps A3l Lo

the value of R and the value of R, on the | s5ietip,6 (Rz) deially

ohmmeter scale?

1
A 51
E\g 28 f/g
0 @
R
O R’z 1 OQ
@ R2 - 1/2 l{1
® R,=2R,
© R,=3R,
@ R,=4R,
24- Choose the correct answer: s Aovual) Al N1yt (YE)

The maximum kinetic energy of electrons | c—etasd! 4 31 48l a5
freed from the surface of a metal when rlow (90 85 piad 1 Sl g ,asI D

a monochromatic light is incident on it Gilalsgodogduwic ;12
increases by decreasing the: s padi dde (gl
(@)  Frequency of incident light. dadltisgatisss (1)
(b  Intensity of incident light. dadlti s gaatisas (D)
(©)  Wavelength of incident light. dadlud s gl o gl Sttt ()
@ Momentum of incident light photons. | slutis geaticligig 28 s @
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25- Choose to answer (a) or (b):

(a) Compare between:

H(2) 51 (1) oo Al S (Y0)
KRR ()

Point of
comparison

Wlaetl dx

Moving coil ammeter
&I el calodl g3 Yo ¥!

Hot-wire ammeter
&t el

The reason
fot settling
the pointer
at a certain
reading.
Fa3et LS o

Lo 351,38 Wi

(b) Compare between:

O OB (o)

Point of
comparison
alaettax

Three coils X,
connected 1n series
S e Ao Cilale A5MS

X, and X,

Three capacitors X ., X ., and X,
connected in series

el e ddain Olaise aAM5

The
mathematical
relation used

to calculate the
total reactance.
ol H 31 A3 Mall
bt Aol
2SI Ale Lot
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26- A rectangular coil of cross sectional area | 4akaie aslus Jdaiue cale (Y1)
0.07 m* and100 turns rotates at a rate of | 100 aslat sucy 0.07m?
600 revolution per minute in uniform | _az,, 600 Jases ygu aat
magnetic flux of density 0.1 T. Calculate u—«u—bm Ak b AmELll
the electromotive force induced in the |~ Y
coil after 0.025 s from the position being
perpendicular to the direction of the
magnetic flux. (n=27i)

L0.1T asdis olaiis
A ST Aadl AN 59BN s
290 Ay 2 Lol (8 Wil wal!
40 oIS s gt e 0.025s
el sl le Liasas of siue

22 <2

27- A solenoid is of length 0.5 m, 400 turns | (.5m 41y b 1t Gt e (V)
and cross sectional area 0.001 m* It| . bm,:u} 400 &L » .
carries an electric current of 1nten51t}{ ZA. i 35 & a9 0.001 m?
Given that the permeability of air is| | gl lisles elaegblate . 2A it

4TTx10"7 Wb/A.m, Calculate: 4T % 107Wb/A.m
First : The magnetic flux density at a |
point on its axis inside it. wie rudaliaall yaall A3LS ¥
Second : The coefficient of self induction sl 0)9ome o Alads
of the coil. wcalald I ot Jalas 1LolS
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28- Choose to answer (a) or (b):

(a) Mention one factor affecting:
The magnetic dipole moment of a coil.

(b)Mention one factor affecting:
The direction of the mutual force
between two parallel wires, each
carries an electric current.

(@) 91 (1) pe Al W1 521 (YA)
ad gl Iy Slele ,Si0(1)
cdadl SLS pje Al
(aled il Lisal |
B Ky Stele ,S31 ()
A3LCel 594t ool dcde
oo (3150 (Sl (o
L pgS 5L Lagie JS

29- Choose the correct answer:

The diagram shows two vectors that
represent the total voltage (V) and the
current (I) in an AC circuit. This circuit
consists of an AC supply connected to:.

45°

s Asvouall Aala ¥ 4t (Y4)
(V) IS0 gl s IS (s
a3 e 5k 5,50 2 () sty
PRUPPENPY JE N (PRI o
22 alie 33 5o

\/
<

A capacitor only.
A resistor and an inductive coil.

A resistor and a capacitor.

®O0eE

A capacitor and an inductive coil.

'! u’g o&s
.«iw-u&.\.nj 2\.&3\.3.6

(S0 g Anglie

OO®OO

L ale g LSS
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30- Choose the correct answer:

The active medium in Helium-Neon laser
is composed of:

Gaseous atoms
Ionized gases

Gaseous molecules

®06

Solid crystals

31- Give reason for:

In case of weak television transmission stations
that use the analog system, white and dark dots
(salt and pepper) appear on the TV screen.

+ dovowall AalaW i) (YY)
35 b JLaal) daagh1 (39S
(8 090 — polel!

: Je (YY)
9925l Jle )Y Ollass (o3
AUAIL Jaa | dacaiatl
sliag dolis ,glas (g L Lt
JLEw Y e aals e 513 guw

32- Choose the correct answer:

In Coolidge tube, as the difference between
two energy levels in the target atom, between
which the electron transfers, increases:

The frequency of the characteristic
radiation of X- rays increases.

The wavelength of the characteristic
radiation of X- rays increases.

The wavelength range of the continuous
radiation of X- rays decreases.

The wavelength of the characteristic radiation
of X- rays does not change.

® 0 @ 6

+ Aoiall Ayl W1 0 (YY)

O G2t a1y LalS gt o8 dygsl 8

523 b Ballal) Oy fhaws (y (i huss

109 SI¥ Legin Jalia (19 Bugl
FUDOR [P TIVIGE SIS S
caddall > ged Jgtatl 3l
Al ) Ans Y jiael!
dall o> gatl Jolatl guie S
o | B el
aodall > gl Jglad| oy ¥
| As M el

© ® O o
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33- Explain: Ao gall 3,511 B s pud (YY)

In the circuit diagram given, a glowing is | g5 39> da> T (Jsatly
noticed inside the neon lamp on switching sl pluns L3
the key (K) off.

(K pliaeti mid i

Strong electromagnet
98 (7 6S puboliae

r19-wja i lleig—oJ
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34- Choose to answer (a) or (b):

(a) A rectangular coil of length () and
width (£)) carries an electric current

of intensity (I) and placed parallel to
magnetic flux of density (B). Express

by an equation the force acting on :

First : The side ab.
Second : The side bc.

(b)Give reason for:

1(2) 91 (1) e Al W1 1 (YE)
(£)) 4lshs Julatuue cale IS 3 (1)

(1) i 8 L 0y (£) e
rbline Jloed Lijlge g g g0
Wslaadl ye . (B) e watis
Ple 3 1 39al (e
ab Lt ¥,
bC ptati Lsls

e gilaladl ma - e (o)

The galvanometer scale is uniform and | -2 g2y y2w0 g (laiin

its zero 1s at the middle.

aalileat |

r19-wja i lleig—oJ
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35-In the circuit diagram shown, find the | asigeliag ¢35 5 (Yo)
reading of the ammeter (A), neglecting | (A) = o¥15e1,5 aagi (sl
the internal resistance of the two batteries

(V and V ) Ads it daglaat! Jlea! e
B1 B2/*

'(VBI ’ VBQ) UT.JfJLh'f'U

Vs, - gSQ

36- A straight wire 0.5m long is moving in | 0.5m asb euiiuws sllu & (¥1)
a uniform magnetic field of flux density 13U @ ilis aidoline Jlowe b
0.2T at a uniform velocity 10 m/s. Aninduced |, poiy 2e,us 02T wns
potential difference of 0.5 V' is generated | . ., . )s wga 10 m/s
between its terminals. Find the angle between & 53 el

. . : . 9! 0.5V oyldde 4d b
the direction of the wire motion and the 38y ol (1t 5y g 11
direction of the magnetic field. i gu-dahal'dbd' RICTRPRY

r19-wja i lleig—oJ
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37- Choose to answer (a) or (b).

(a) Write down the name of the law that
states that: “ Atany node in an electrical
circuit, the sum of currents flowing into
the node is equal to the sum of currents
flowing out of that node”

(b) Write down the name of the law that
states that: “The electric current intensity
through a conductor is directly proportional
to the potential difference between its
terminals at constant temperature.”

(@) 9l (1) e Al ¥ 350 (V)
PUPSIP NG [RYE(S-S (POM LY ()
ol B S | L e
iy wie As 1) A ,gSII
Aalie Ao ygS 5 il B
St g gams (59l
clgin Ao 5Lt

¢ daad (5031 (9 aN s LS ()
et HLad dud cewlids)
o Lo Lwli Juo go
e dad b (o gt 3,0

cB )yt A g3 S5

38- Choose to answer (a) or (b).

(a) Give reasons for: The core of the transformer
is made up of siliconic soft iron.

(b) Give reasons for: A number of coils having
small equal angles between their planes are
used in the electric motor.

(@) 91 (1) e Ayl W1 351 (YA)
VIR PRI FENER Y ()

o 5Sulead | ¢ glaalf sl (yo
Olale due ausinsd idde (@)

B piio Loty el giae (o

i SH  ymall b A gluiie
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39-

Choose to answer (a) or (b).

(a) Mention the function of the spectrometer.

(b) Write down the scientific term that
expresses the spectrum consisting of all
wavelengths in a continuous manner.

40- Choose the correct answer:
Monochromaticity of LASER means that:

Its photons emanate coherently both in

®

®
©
@

time and place.

1(2) 91 (1) pe Bl ¥ 531 (¥4)
~aldactiaads g S50 (1)

e JIat alal| pllaaad| LS1 ()

O 095 el +AGY1 5 jlal!
Oy gt gl J1 o ¥ | o
a3l St g | paiws Las) g3

The diameter of its beam remains

constant for a long distance.

It has very wide band width of

wavelength.

It has very limited band width of

wavelength.

41- Choose the correct answer:

®0 @

In which type of semiconductor crystals
the concentration of positive holes is
greater than the concentration of free

electrons?

Pure crystal at high temperatures.

Pure crystal at low temperatures.

p-type crystal
n-type crystal

+ dovonall Al i) (E0)

1O s 53l adall slaud

ol yie 3lais atligigd
LolSe g Lila)

Gl g 55elll eyl
Al gbs Olalugt

O =S o e A
A gall JIgle

O e ol e A
e gl Jlgbo ¥

®
©
S
©

s Asvsuall Al W1 3t (£1)
oLt Sgls (e 95§12
S 0S O oy
e STdng ot Clg o a1

1801 Ol g 2SI S )5 (e

QQJJMW‘E)}J.}J‘

424l .ol 3y pomt |
Q‘ejamw‘sjj_\_f.ﬂ
cAnadial1 Byl gt

P gsd!t (e 355
N g gt (pe 35504

r19-wja i lleig—oJ
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42- Give reasons for: 2 O 318,500 (S e (£Y)
The resonant circuit in a radio receiver can | fo& O Jbdiwd| 3542
pick up a certain broadcast. Aae de b

43- The diagram shows two adjacent coils | cus (ygloia (puabe JSidl (o (£1)
where an electric current passes through -
. : ol L
the primary coil. N ? e8 0k e
How can you, by two different ways, U*C“r"“ U‘C‘z“*"‘”i"‘s“f‘“‘-‘f
generate an induced current in the secondary | $$H! alell o8 Coniua L3 g3
coil in the direction indicated in the diagram? SUSAILY Suomalt oLn3WY B

‘ 'wAt switching on

—_—

-

A 5,510 GLE Al

- K

—
— AAMAWY

Rheostat
gy

Primary coil

Sl ate

Y

il

S
L Secondary

D coil
$lb Lale

Y VY
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44- A circular coil consists of 14 turns, the
radius of each turn is 0.11 m. Calculate the
electric current intensity that passes in the
coil to produce magnetic flux of density
8x10* T at its center, (Given that the
permeability of air is 4 T x 1077 Wb/A.m)

2

and (7= :

@t 14 (yo oS 6 s cate (££)
L0.11m e JS tad Caas
ST SLAY Bl s
Lind il caletls e f3f (goctd

8 x 10*T azdlis Lewibslise
ailas Jelas plilele ) 038 p0 ic
4 T x 107 Wb/A.m *'5¢

22
(===
( 7
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45- The table below records the square of the
terminal velocity (v?) of the electron in the
electron microscope, and the electric voltage
between the anode and the cathode (V).

e T Jodad Jovus (£0)
(V2) 301gid Ac piad g 3o
PIFITH | pganall 809 SISI
Ot S gt (3,8

: (V) JA-}GA”} KEP=VL ]
V (Volt) 1000 2000 3000 4000 5000
vV (m*s*) | 3.5x10% | 7x10™ | 10.5x 10" | 14x 10" | 17.5x 10™
First : Plot the graphical relation O Aol | A3 Malf gy RN
between (v?) on the vertical axis, (ol M1 5amtl e (V2)
and (V) on the horizontal axis. oA 3t e (V)

Second:

Use the slope of the line
obtained to find the ratio

between the charge of the

: e
electron and its mass (—).
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