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1- Choose to answer (a) or (b):

(a) Mention the name of the device that makes
use of eddy currents in melting metals.

(b) Mention the name of the device that
converts the mechanical energy into
electrical energy.

() 91 (1) o Al W1 351 (V)
LA (po i Slgar sl 831 (1)

- GIHAN pgo B dslgdl
alall Jgou lea @al ,S3 ()
i S Wl I ASIS ]

2- Choose to answer (a) or (b):

(a)Give reasons for: The electrical
conductivity of a pure silicon crystal
increases when doped with atoms of
phosphorus.

(b)Give reasons for: The electric noise
does not affect the digital transmission.

() 51 (1) e Dl ¥ 551 (Y)
oSt Bubuo it s1a35 s Y (1)
wie AN eSludl (po 5ysld

Leat! 59au gl (po D1y 28|
d peS sl gl 355 ¥ shle ()
(el e Y Il 2
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3- Choose to answer (a) or (b): 1(0) 91 (1) e Mala¥ 351 (V)
Write down the scientific term expressed | J=5 ¢! —elal) ol cs)
by the following statement: 1 AGY Blall dde

(a) “A concentrated packet of energy that | s s> b 38 e @Lkli (e o5 (1)
has mass and linear momentum”. (35 3 &S g ALS 4Ty (lin

(b) “Attractive forces that pull the free | cisd 01 Lilaitt o8 (o)
electrons always to the inside of the | s 4515, 110l a0y

99
metal NUSRC PSR ENT

4- What is the laser application that is based
on coherency of its photons?

e daliay SN Gocdait Lo (£)
$3 50 Ol 58 g3 Arpualn

5- In the opposite diagram, explain why
the bulb does not glow.

 Jalaalt JSEN 3 (o)
.CL.ual‘;‘_,fae o U pwd

| +

IAWAVAVWAWAWAY
N
\Y, \|

Electric transformer
268 Jgon
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6- Choose the correct answer: s Aovoual) Al W1 S (1)

A magnet of flat poles is not used in | &g 4lladl judslioe pusiun ¥
the galvanometer since they make the Sl 3 ASY ¢y Tagilalal] 3
magnetic flux density, in the space in| . .~ . ) N7
i : aalis alddlad & a1
which the coil rotates, always: 03 A g

Hlgie L uolital piasal

@ vary as the coil rotates. aLladl ()93 g B ki @
@ constant as the coil rotates. aledl O)ly98 pe Hinld @
(©  perpendicular to the coil plane. Gl G ple Bsgee ()
(@  parallel to the coil plane. REYRIRPIPRE NIV €)

7- What are the results based on connecting | Juesi e 4G st gL La (V)
the lamps at home in parallel? (Two points | s 5Lt 8651 5381 e o laal!

are required) (oitadi ,a753)

8- Explain the role of the cylinder that is split | a8gazat) a3 gtasdt y9a 7=t (A)
into two insulated halves in the operation | Legaas e (nd g 520 (il 31

of the electric motor. - 2651 T el Jas (8 paad|

[4]
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9- The table below records the variation in the
inductive reactance (X,) of an inductive
coil (L) connected to an AC supply whose
frequency (f) can be changed.

2 A ST J gt Jomusy ()

catel (X)) a ot atolaats

33 50 ydaes Juaie (L) ces
C(F) 0335 yuaS (Sa

X, (Q) 20 40 60 80 100
f (Hz) 10 20 30 40 50
First : Plot the graphical relation e 1 SiLed | IS o ;;r,‘i
between the inductive reactance At Ae Lt s 28 SMal!
(X,) on the vertical axis and a1 gl te (X
the supply frequency (f) on the | f’“"‘ sstlele (A
horizontal axis. Y ygai e () st
Second : Use the slope of the obtained

line to find the self-inductance
(L) of the coil. (7t=%)

L da 3 Jee pusied Lol

Sl Camt | Jalas sloud
.(n:%%:,;m')M(L)
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10- Choose to answer (a) or (b). 1(0) 9l (1) e Bl sl (V)
Write down the scientific term oS 2 atall pllauadl | S
expressed by the following statement: 1 AGY1 3 balilas

- ¥ 3§ i saelatt, (1
(a) “ The rule that states that the induced "’ ‘f'u“"“" ""‘JL:T M‘( )
current must be in a direction such that eIkt ol

to oppose the change producing it”. Y ol i Sl
Aoy gSI AT s Ay ()

(b) “The ratio between th(? energy gained Gy L 5 Ll
from the secondary coil to the energy ! AT
given to the primary coil within the g Jsmtigss

Calall Slaal ) A ,gSI1 A8 LT

same time”.
c(pa 33 i B I

11- Explain the generation of the continuous | reiwetfgla ¥ dgi : pwd (V1)

radiation of X-rays in Coolidge tube. ad) Aa s (Jaiell)
IS dgol

12- Mention the unit used to measure the dodiuat! B g1 5 S31 (1Y)
capacitance of a capacitor. 2iSe Aaw (L&t
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13- Give reason for: The wavelength having | wdial gl > et Jskatls dle (\V)
maximum intensity emitted by the Earth | i o ¥ 4c sl plasilbus
is greater than the wavelength having il 41 (Gl oo gl J gl (g e
maximum intensity emitted by the Sun. el 5 ol a5

14- A transmission line of resistance 100 € carries | 1009 azio glio sl g8 Jiis das (1¢)
an AC current of effective value 10A. Calculate

e i . ML:.&JM.’LQ.}]M" ]Q&J.aa,)
the dissipated power in the line as heat. =

(2 329aaeM 34t st . 10A
By Al le a3 das

15- In the circuit shown 60 V Acd 13,500 B (Vo)
in figure, find the ’—®—‘ ’—@—‘ JSatl
voltmeter  reading .

. ds1 39 i ol
(V,), neglecting the Mﬁm IMLM\ g
internal resistance of (V) s gt
the AC supply. Zaglaalt Jlea| pa
N\ Jdaell Ads i
O .33 ylel
AC supply 235 yias
100V

r1a-Gys i 123 o



(23 5oy AR £ Loy 5l - Aalalt Ay 93U Al A1 AL B3Lgls 3 Loiin!

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

(a) Compare between:

1(@) 9l (1) pe Al a1 (A1)

Point of : .
. Ampere’s right hand rule Fleming’s left hand rule
comparison o) ll ceaiBcld ol picald 3acld
NP o) ey pccal B 8 i | Y iadd
Ugemd" | — . A= o NT3F —
e‘MY‘
(b)Compare between: 1o (B (@)

Point of
comparison
PARr-PU e

Analog measuring
instruments
A, LAY a3 3ga

Digital measuring instruments
Ared )0 a1 3 52

The way of
displaying
the value of
the measured
quantity.
e 4o o oS
Alaadl deeST

[9]
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17- Two wires (ab) and (cd) of the same | juas s (cd) 5 (ab) olsie (VV)
material having th.e same 'length ATC | o) e Jglall i Leg! galad
connected together in series in a closed| =~~~ .
circuit. If the wire (ab) is thicker than the | “¢ 272 Il e Las
wire (cd), which potential difference is | (8b) “ltwti SLs fiLa 2atia
greater, that across the wire (ab) or across | , (cd) wiwti ye (Sow i1

the wire (cd)? Explain your answer. sk (st ST dg> By i
3 bc d AL 8 ko (s pi (aD) b
Ll jua s(cd)
|
+| -

18- If the intensity of the electric signal | 2o, ¢S5 )Layisascals i3 (1A)
through the base of a transistor is 160 LA | .. 160 MA 331,501 5.cls
and the collector current 1s 8 mA, find SmA s

each of (X¢) and (B,) of this transistor. OMA genell ik

SN (B,) 3 (Ole) e IS g
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19- Choose to answer (a) or (b).

Writedown thescientific term expressed
by the following statement:

(a) “The current of charge carriers in the
pn junction flowing opposite to the
diffusion current due to the internal
electric field inside the junction™.

(b) “A type of semiconductor crystal
formed as a result of adding trivalent
atoms to the pure silicon crystal”.

1(2) 91 (1) e Aala¥i 5 (14)

J5 A (malall mllaael| S

P AGYY 5)yLall dde

2 L S el 5Li(1)
oS 950 Asliad) Al gl
0955 ot T g HLaca W LS
o 831 I 13 (3 548 Jle

D955 A Chuo oLl 35k ¢ 50 ()
A e Oy Wbl dnl
i (S 13 )5l (11 SIS

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

(a) What is the role of the metastable level
in the neon atom in Helium-Neon
LASER?

(b) What is the role of the semitransparent
mirror in Helium-Neon LASER?

((9) 91 (1) e dala¥i 53 (Y+)

55 Byl dud G5! 93 L (1)

S35 - pabegl) 230 B O3

P Buail) ad 3180 598 Le (@)
§090 - polig! 5
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21- Choose to answer (a) or (b). 1 (2) 91 (1) e dala¥ 51 (YY)
(a) In the circuit diagram shown, find the | :JSatl Amisged13,50u31 2 (1)
ammeter reading (A). C(A) ie¥1321,8 ax

10Q
5Q VW (::)

30 Q
VMWW

20V

(b) In the circuit diagram shown, find the
voltmeter reading (V).

IS Amiia el 13 51401 B ()
(V) st 5t 36 1,8

L 10Q
ORE V=12V
120
r=2Q
22- Choose the correct answer: s Aovoual) Wl ¥ S (YY)
A spectral line of wavelength 121.5 nm gl 33 (o plas il Cead
1s emitted from the hydrogen atom. Cale 318, 121.5 nim o et adss

Fnl(l)twing the;c the sgggtral ba;z)c}) of Vistiltl).le il all el e
ight ranges from (400nm — 700nm), this kol (400 nm — 700 nm)

spectral line lies within:
o (g pis st | cadal

(@)  Lyman’s series ot (D
(b)  Balmer’s series A Q@
(c)  Paschen’s series oa
(d  Brackett’s series sty (3
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23- Give reasons for: In Compton’s effect,

there is a change in the photon momentum
in spite of the constancy of its speed after
being collided with a free electron.

G (g gS 3 alls 2 e (YY)
09 gall 4S > daS (B pidd
Ay die puw D98 (po @ L

2> 09y pe deslal

24- Choose the correct answer:

®0eG

Two long parallel wires carry two electric
currents in opposite directions as shown in
the given diagram.

At which point in this diagram, the total
magnetic flux density produced by the
two currents vanish?

214 2l

|
!
!

o
<
<
<

A
Y

A
Y
A
Y

X X X
Point a
Point b
Point ¢
Point d

: Aovovall Al Wy (YE)
Oy Olijlgie O3hgb Ol
Ol (2 (o 5S ol
Boie puad JSE B doladt i
AU o Liaad! ol ABLS

ERC ) ird (VS i/ el §

aaaan ()
baaan @
Canan 3
dawzn ()
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25- The circuit shown in figure is composed | Jsatb diads 251481 (9855 (Yo)
of an ohmic resistance (R), a capacitor | (R) e gl aglia (ye
(C) and an AC supply (V) all connected in |
series. Show, by drawing vectors, the phase |
relations between V, , V_, V and L. ' e Lgarea Auata (V)
Clgnial| @y i . (19!

2 ) ey g (C) LS g

Vc \% |
‘ O oskalt A3de (o
} wis) | VeV, V
| -1¢ C R
1

()

\_/

Vv

26- A galvanometer of coil resistance 20092 | | 200Q wate i slie yragilils (17)
whose pointer deflects to full scale when | _— |
a current of intensity 5 mA passes through | s Wle ol oriie By
its coil. Calculate the shunt resistance to be | 42 o SMA &iad )L 59 e e
connected to the galvanometer to convert | cslkaal o daglio cwo |
it into an ammeter of full scale 1A. o1 Agand plagiliton! 4 dbucry’

o LA o)l oliaalt Al ual
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27- The coil of an AC dynamo generates an | o3z 2s 2w 5L gebios cats (YY)
electromotive force of maximum Valge e ds g haBlyigd
100V as it rotates at frequency 50 Hz in
a uniform magnetic field. Calculate the
instantaneous emf generated in the coil | Jbo—s =2 SOHZ 23,2y

‘\.'tbjé v 100V Lb)‘..\.’é.ﬂ

after 2.5 x 107 s from the position being e o Line
perpendicular to the direction of the 2 3Tt Aaont?) €MF Couin !
magnetic field. 2.5 % 10°3S 3900 dias Lt
ol (Lo Sag—aall sl (s
o Likal | (J Lol
28- Choose to answer (a) or (b). 1(2) 91 (1) e Ml 2251 (YA)

(a) Mention one factor affecting: the | 4Ls:ade a8y 13 Shole 31 (1)
magnetic flux density at the center | s s e e pudoline| ol
of a circular coil carrying an electric )

current O s g0l
(b)Mention one factor affecting: the | P :éde<dlsh iy Sale 531 ()
magnetic dipole moment of a coil. waled s liaadf cdadll il
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29- Write down the scientific term | gt —elatt pllamalt cliSt (Y4)
expressed by the following statement: 1 AGY 5 lalt dde JuS
“The emission that occurs when the atom a5 Lontie ooy (2001 SLasi ¥,
relaxes from an exited level to a lower Ay i — orer
level without the effect of an external [« 27 $¥s 02 A
photon, after the life interval is over”. s o2l 538 Oguts ) S s

.((5)‘3?“ PAIES ‘:,5 L@.;!LZA O ;L@Iﬂ

30- A pn junction is connected to a small | zluaes 20ls Aty Juas (Y1)
electric bulb as shown in figure. IS LeS phen S

Draw an electric cell between the points | ;e i o368 3502 @)l
(a) and (b) to allow the bulb glow. it ¢ s sim (b)(2)

Electric bulb

pn
N
> @

Y > —
a b
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31-

®0eE

32-

® © @ 6

Choose the correct answer:

A radio receiver circuit picks up a certain
broadcast station of frequency (f) Hz.
When the capacitance of the capacitor in
the circuit is increased, the circuit could
not receive this broadcast. What change
should be done in the circuit to receive
this broadcast clearly again?

Increasing the self-inductance of the coil.
Decreasing the self-inductance of the coil.
Increasing the ohmic resistance of the circuit.

Decreasing the ohmic resistance of the circuit.

Choose the correct answer:

The graph shows the curve of X-rays
generated in Coolidge tube, where (A,) is a
wavelength of the characteristic radiation.
This wavelength (A,) is displaced towards
the point (O) if:

I A

0]

.3,3100Y dee o ¥| de gLl Baly)

 dovonall Al ¥y (YY)

iage dadili el Jlaiiul 3yl
5alyy e« 3 pm () Lana yi i la
(S o Byl o e
e 5Y1 A gad) oia JLdiul (e
5000 8 01yl caml gl ST Lo
Sz A gall 008 JLiul 33LeY

acalell SHlAT! cond 133l

dalell 1A G| JulaS

OO®OO

2B )31l Ao g ¥ deglat | Llas

+ dovonall Aol i (YY)

A3 ¥ isvis Joliel| JSCaT (pen
S A gl B 5t gt Ao
i gall Jisbo¥ 1 uaf () o
Jolall A (3] Gk .5 jaad | Al S
151 (0) ezt olond (A,) o2 3ot

» A

M
The atomic number of the target atoms
gets higher.

The atomic number of the target atoms
gets lower.

The potential difference between the
filament and the target is increased.

The potential difference between the
filament and the target is decreased.

gy BLAATI Gy gl 1 33 515

gy ALCAT (gl 3,3 3

Dl bala 3yt QJM‘JMHU

.d.@'sabs‘);\!‘*j);\ﬂ.ﬁ.\aﬂﬁ

© ® O O
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33- The diagram shows two adjacent coils. | :gmjslaxie (mate JSEI Grees (YY)
What happens to the glowing of the bulb | | 1 pLeaet! 35LoY uiony fiLe
connected to the coil (Y) as increasing the ‘ ;

resistance of the rheostat connected to the
coil (X) ? §(X) calells il f b g 3

Coil X CollY
X a2l Y cate

REANERIIN
oo | e
I‘ = Rheostat :‘ =

Slcugyy

e glae saly) sl (Y) caledly
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34- Choose to answer (a) or (b):

(a) A copper wire is of length 30m, cross
sectional area of 2x10°m? and potential
difference between its terminals 3V.
Calculate the current intensity passing
through it given that the resistivity of
copper is 1.79x103Q .m

(b) In the circuit shown, find the value of (1)
(neglecting the internal resistance of

() 51 (1) o dyla ¥ 351 (P1)

30m adgle b=l (yo el (i)
2 X 10°°m? aakaie 2l

3V sl (s gt 3509
Lote 41503 yLab 5L 5uu o
ulill e gid1 A glaett 0Ly

.1.79 x 103 Q.m.
(1) e gl ST 35001 B ()

the batteries). (Gl Ll 2k gl Yool )
40V 20V
AMMA_] | /|
s | |
L I L
2Q 30
A
50 20
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35- Give reasons for: (dle (Y0)
In order to use the galvanometer to measure | <bel! g3 paglalatl plusiy
high potential difference, a high resistance | g (8 aga @0 bl & il
should be connected to its coil in series. | 3141 ,le 5y aoglics dale Jucsi

36- A copper rod of 0.4 m long is moving in | 0.4m g sb el pe Gl &y (¥1)
umform magn_etlc flux of density 0.8T_ at | L oats o soliin g
uniform velocity 10 m/s. An electromotive
force of 1.6V is induced between its
terminals. Calculate the angle between | @siwe duygS iadls 548 Lutgid
the direction of the wire motion and the | iyl s 1.6V Loyl
direction of the magnetic flux. ALl A8y olaxil s Ayl

- ualalidal! yadt olaxily

0 m/s wataie aeyu 0.8T

r1a-Gys i 123 o
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37- Choose to answer (a) or (b):

(a) Anumber of identical electric resistors
(n), the resistance of each (R), is
connected together in series. Write
down the relation that gives their
equivalent resistance.

(b) Write down the mathematical relation
that expresses the equivalent resistance
of two resistors (R ) and (R)) connected
together in parallel.

((9) 91 (1) oo Bl 350 (YY)
Slagliel! (o (1) sue oy (1)
dagliog dlileial! Gy ,gst!
(At e Lo (R) Lgin s
S PO [ - VP (PR Y
Lgd 23BISaf Aa glaat !
Aol )1 28 e ST ()
PLELON (PP PN [V SRR
o5 Ry Ry aglaed
(IS e Lo Lagluogs

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

(a) Define: Continuous spectrum.
(b)Define: Fraunhofer lines.

(@) 9l (1) e Al ¥ i3 (YA)
et | adatf s 8 ye (1)
22969,8 Lo glas 1 ye (o)
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39- Choose to answer (a) or (b): 1(2) 91 (1) e Bala¥ 251 (T9)

(a) Give reasons for: An electromotive force | Kiiuwe iy dsdlabgd it g s e (1)
is induced ip a solqnoid l?y self-induction | .. Il g il 2
when changing the intensity of the current
passing through it. .

(b)Give reasons for: No electromotive | &6S dsdladsd 35 ¥ sdle (o)
force is induced in a solenoid when a | wie dgt cate b Ao
magnet remains stationary inside it. AL (Sl il lide 392 g

A et HLad 5

40- Compare between: 1o Cyld (&)

Point of

: LASER sources Ordinary light sources
comparison

o1 yolae Walall s gall jslns
wylaett dx g )

The range of

wavelength
OF @IMUIEERAL | v
spectrum.
Jisb ¥ e
T i B
Seadeed|
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41- The diagram shows a group of logic gates
connected together. Find the value of the
output (C) when the values of the input (A

and B) are identical.

Input
Jgaar - NOT

Be

42- Explain how the passage of the electric
current through the wire of the Hot-wire
ammeter leads to the deflection of the

pointer on its scale.

(8 4t gammo JSid | e (8Y)
Lo Alatie auataiadl Olilgd)

0553 Lakie (C) gyt Aad i
Ol (A g B) gsut tied

Input
Output Jaal)
Sl
C A B

Output
el
C

JLEI y9 0§35 S =it (V)

0 y=liga By ) (5| yn]!

.@Jﬂ“,\c
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43- What are the specifications that are | cwd =it Olavalgett Le (£Y)
considered in the metallic core of the iuaalt Clat B lgliel yo
transformer that: + 3 243 J gonall
First : minimize the mechanical energy | sua ot ol 28t yuas ,;r,i

consumed in the vibration of the
core molecules?
Second : minimize eddy currents?

LB Gty il i

S2ce gl S HLET) (po i) 5 LOLS

44- A milli-ammeter of resistance 52 has | _afy: 5Q il e aeglae (£8)
full scale reading of 15 mA. It would be
converted into an ohmmeter by using an ;
electric cell having an electromotive force | #h5vub sl Al dbigi sl
1.5V and internal resistance 1Q. Calculate | i ¢St asdiudf digh - 568 390
the standard resistance required to make 1Q ads i dieglin, 1.5V
the pointer deflect to the zero position of
the ohmmeter.

ISIA a1 e o (S 5

Aylal) deglied) Cocus!
D iy pdigal Jamd Al
- ke g¥ | gyl pdio (1
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45- A monochromatic light of frequency | s2s,5oalt alaisgddazu (£0)
7.2x10" Hz is incident onto a metal surface, o e 7.2 X 101z
electrons are freed of maximum kinetic | -5, <<y aie cy,oca jia
energy leV. Prove that a monochromatic 1 eV atae 38 5o a3k,
light of frequency 4x10" Hz is ugable to 03353 (sl G3lo] 5.9-i5 5 codi
frc.:e electrons from the surface of this metal. o gt ¥ 4 X 10"Hz
Given that Planck’s constant = 6.625x 107* J.s SUA 120 sl (0 g 3501
and 1 eV= 1.6x10"1]. = 3 s | ol Lele

¢ 6.625 x 10°%] s
1.6x10°T=1eV
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