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1- Choose to answer (a) or (b)
Write down the scientific concept that expresses:

(a) The self inductance of a coil that generates an
induced electromotive force of 1 volt when the
current intensity through it changes at a rate of
1 Ampere / sec.

(b) The intensity of the direct current that generates
the same power in a resistance as that generated
by the considered alternating current.

() 51 () pe Al W s =)
role JI elat! allamedt IS

553 4d g caled Sl condl Jelas (1)
cdgd | Laylade Bisviwe du,gS Asdls
Juaes ad Lol LAl 30l jais Lewie
oudd dgy G ediwed! LAY Bad (o)
Oedd (B a3 yiadl HLAT! aud 9o (ST 5 yual)
Jdeglaat!

2- Choose to answer (a) or (b)
Mention one use of:

(a) Thermal imaging.

(b) The electron microscope.

1(2) 51 (1) e Al ¥ 550 - ¥
NNV ARCC MRS
.g;‘}b:uﬂ):n"m;ul (i)

-9 SN 9Su 9 ;e ()

3- Choose to answer (a) or (b)
What is meant by:

(a) The electromotive force of a source 1.5 Volt?
(b) The quantity of charge that passes through
a given cross-section of a conductor in one
second is 10 Coulombs?

wjailleig o

1(0) 9l (1) oo Al 350 - ¥

$Of Ll gy (al 13Le

Scd ol 1.5 jumet an et aadidizgat (1)

IS5 55 G BeapeSH Bl BeS ()
Busigh Aol & Jogell (po alade
spstes 10




4- Choose the correct answer:
One characteristic of the magnetic flux produced
by an electric current passing through a solenoid:

®
®

@ similar to the flux of a short magnet.

in the form of uniform concentric circles.

similar to the flux of a bar magnet.

@ its direction is determind by Fleming’s right
hand rule.

5- Give reason for:

An electric bulb connected in the secondary
circuit of a transformer does not operate if the

1 Aovoual| Al i) - ¢

08 Gl unbolidal| gl (ailas (e
il gl cale (B (o S LG Hg e

0
©
S)

Buiomis Aolariill® st < AR
T, AT

cedl puedolael| (alll A
Y, -
rlolihall yia il dsdiy

e miadd G lay daldl s
e

e -0
aledl 00 B Juaie pluas span ¥
acle Jail B S Jooed (g9l

6- Give reason for:

analyzed by a spectrometer.

primary coil is connected to a battery. Alian LG
L e -1
Dark lines are found in the solar spectrum when | = geaeill adall 8 slagu doglas 292
bldaslly dldod
2
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7- In the circuit of a transistor as a switch, the G9all oIS liaeS Hgiuwjd| il 3,00 B -V
electromotive force of the battery in the collector | &eael! 3 2 dpillagld 2o 5esd 2a2 i)
ciecuit (Vee) = 10V, and the collector circuit Eared) 23515 e SLAANENI OV (Ver)
resistance (R¢) =98 Q. If the potential difference Lored) i et 3525 98 Q= (Re)
between the collector and the emitter = 0.2 V, patals:- o S
calculate the intensity of the collector current.

8- What happens to the reading of the hot - wire B GOl She¥l Be1pal Gy fle - A
ammeter in the circuit shown in figure when the | J'-dw! wie ISl dsubgall 3,500
coil is replaced by a resistance wire of 555 pa 92000 wiaglie clluy et
200 Q? Explain the reason. el

wwyjailledg o



9- A straight wire 25 cm long is placed Lages pdy 25 cm 4lsbe @ediue il - 4
perpendicular to uniform magnetic flux of 4BLS  elilie  ugblie (2d Ll
density 0.5 T. If the wire in moved in the flux el il Gl @3 Bl (05T
area at unifrom velocity 0.3 m/s and the motion |, 0.3 m/s aelaiis e s ouclolinal!
direction subtends an angle 30° to the flux ole 30° Ayt Joame ),,'”01?3‘ olSs
direction, calculate the induced electromotive g AR 1T B0 | .y il sl
force in the wire. AL B Al

10- Choose to answer (a) or (b): () 91 (1) e Al ¥ st =\
Write down the mathematical relation that 1058 yad G Aud b ABMal| LCSH
expresses:

4 e cale Gle 536l glan¥ paje (1)

(a) The torque acting on a coil carrying an electric | o2 olx3¥ jlge olgiwey S kS
current whose plane is parallel to the direction of / ruloliae
magnetic flux.

(b) The value of the shunt resistance in the
ammeter.

¥ B LA (e Beid ()

wwyjailledg o



11- Choose the correct answer:

An electron moves at velocity (v) under the
effect of potential difference (V). If the potential
difference applied to the electron is increased to
(2V), the electron velocity increases to:

2v
\2v

®0 06

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

(a) State lenz’s rule.

(b) Define the frequency of the alternating current.

1 dovoual| A3l et -\

G 3,2 il (V) G 0988 e
e 33ed) gt 3,8 313 131 (V) o)lazie agant!
A 09I W Ao 035 (2V) (09 SSIY

(@) 91 (1) fe Al W1 051 -\ Y
S Bueld jay 483 (1)
233 pked | HLad 33,3 (8 e (W)

13- The graph represents X-rays spectrum produced | acd! 2aa¥1 cads 3Ll SN Jioy - Y

by Coolidge tube. Which wavelength of those

Jisb¥ (gl zulsS Wgol (pe gl

labeled (X, Z, Y and O) decreases by increasing | s+atssbjda (X, Z, Y, O) e sott

the atomic number of the target element?

IA

radiation
intensity
tu..a;rt Bkl

Scdagl aalat (g !

=<k --

1
1
1
1
1
1
1
1
1
1
Z

> A wavelength
> Jekat!

(@)
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14- Give reason for: e -\ ¢

Selecting Helium and Neon elements in LASER |3lé> ® 09281y posbgll graie Olas!

device. ol
15- Choose to answer (a) or (b): + () 91 (1) e 2ol ¥ 4250 - V0
Mention one application of: g Gedad HS)
(a) Self induction in a coil. alel S e (1)
(b) Mutual induction between two coils. o Y e C)
6

wwyjailledg o



16- The graph represents the change in the
magnetic flux through the dynamo coil during
ratation in a uniform magnetic field. If the coil
has cross- sectional area 0.12 m2 and 10 turns,
calculate the induced emf at the instant (Y).

(Consider: T =3.14)
@ (Wb)

0.081
J O\

0

pasal) B it AL | ISt Jias - 1Y
2 8S Mge cale IMS HLadl wdoliaet!
el undeline Jlbve b 4319 L]
aletlatade anbows G coatle L3
olat 10 ailat saey0.12 m 2

(Y) ammt ARSI emf Cous

(T0=3.14 : ,ce1)

> 1(S)

/ 0.02 o.oNo.os

0.08 y

17- What is meant by:
Coherency of laser photons?
What application you studied depends on this
characteristic of laser?

§ 551 Ol 95 98 s 50 3 guaiad | Lo — VY
ot oda e -L&'uggé‘.'.d‘@g_.:.hﬂ' Lo
S
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18- If the diameter of a metal wire is increased Jliel n sl I hune il Hlad B3l e — VA
to four times its value, at constant lenght and Ty Ayl A s39 dlglo QI EO
temperature, state what would happen to each | 225! &eslie o IS Sy il
of its electric resistance and resistivity. g meing

19- Choose to answer (a) or (b): () 91 (1) oo Aala ¥ 350 - 14
Mention the scientific idea of operation of : 1des Lgtle oy U Agelall 5 ,Sat1 ,S0f
(a) The hot wire ammeter in measuring the 33,51 LAY (ulB B (65t ke Y1 (1)
alternating current . A o gy s (50,31 8 500()
(b) The resonant circuit in receiving a particular
wireless wave.

20-Choose to answer (a) or (b): () 91 (1) e gl M0 5250 - Y
Mention the name of the device that: (o puliuc lea mul HS3)

(a) converts the mechanical energy into electrical i S BBl Y| A ISuad | BB LAY (923 (1)

energy. SIS e 2B T Ao pgST I AB LAY s g (2)

(b) converts the electrical energy into mechanical
energy.

wwyjailledg o



21- Choose to answer (a) or (b) () 91 (1) e Al a5 - Y

(a) The diagram shows two long parallel wires (MN) (31 58 (gl o (S IS8 (s (1)
(M and N) through which M N | 5w te CLT) 0la e UL Legs rer
electric currents (M) bt s gt 45 gotom 2y SAH it s
(21 and I) pass e ool l (y2a.al| A DS a2t (S
respectively. What change 5 g I ¢ (X) akazts
should be done to the 1 X 1
position of the wire (M) > «—>
in order to make the d d doglaed) dlege dslay dualy (55500 ale ()
magnetic flux density at waled) OlaY oy cialad Bld L 2slatl
the point (X) vanish? EPESTRNE V.0 [ S EX I L PR PP

(b) A circular coil is connected to a battery of negligible P m:'f" ’“mf' “ ‘w‘%’“

0 )8 o e (pundo el
internal resistance. If a half of the coil turns is )
removed away and the remainder half is reconnected
to the same battery, what change has happened to the
density of magnetic flux at its centre?

22- How did Max Planck explain the decrease in @Bl LD (uSLe dauid (ST il Lo - YY

the intensity of the blackbody radiation as the | e s, 8sk) gs 39wl gund! plasl sus
frequency exceeds a certain limit? I gy

wwyjailledg o



23- The AC circuit shown in the diagram is in a SO Wl B JSATL Ao gt 15,501 - YT
state of resonance. ghiaett Glé wie (o) Wl 8 5,500 SIS Ja

” . S13kadg ¢ (K)
Would the circuit be kept at resonance when the

switch (K) is turned on? and why?

C K

| | S

[

o  ir ir
L
— 50000
24- The diagram shows a number of electron 83 B g ST OYLEDI Bt Yl b gy - Y8

transitions in the hydrogen atom. Calculate O 9!
the energy of the photon emitted in the visible | 3 @ Sasiall gigall 48l cous!
region. el

E4=—O.85 eV
E,=-151¢eV

E2=—3.4 eV

Y v E=-136eV

10
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25-In the given electric circuit, find the ammeter (S Domids gt | T 5S35 55040 (B — Yo
reading (A), neglecting the internal resistance of | #eslael! Jleal go (A) Siea¥1321,8 i
the batteries (Vg , Vg, ). . (Vi Vi) Ofstiadt 2as i
2Q B 1
L[ W s
Y Vv A
\% B2] 73
Blles o 80
av T 16V
4Q
WW
20 ©
26-Explain: s i - Y
The reason of the diffusion current through the AL Ao 981 B HLAY | LS G o
pn junction.

11
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27- The diagram shows a simple electric motor

First : Name the rule that can be used to determine
the magnetic flux direction due to the

flowing of current through the side (ab).

Second: Determine the direction of the coil
rotation.

it 3 S oy oS 5SS s - YV

oLl gl ociniuvel) B il @l Lo+ ¥ i

2900 (38 Grtli) uloliial) ayal!
s(ab) ptiat Lo g pestt sLan
&yl cale (3593 ool s & LAY

28- Choose to answer (a) or (b) :
What is the reason of:

(a) The temperature rise of the iron core in the
electric transformer during operation?.

(b) Continuity of the motor coil rotation in one
direction?

(@) 91 (1) e Al W S50 - YA

rocw Lo

PR BT RENEN {RET [ SIBE A T T t\.&S)l(i)
AL sLT o pgSI J gonal

‘;5 94,454| ool cale Oly9a et (@)
QONY“)&&.”
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29-Choose to answer (a) or (b)
Give reason for:

(a) The frequency of gamma-rays photon decreses
on colliding with a free electron in Compton
effect.

(b) The dominant color of light emitted from an
incandascent lamp differs than that emitted by
burning charcoal.

() 91 (1) e Aala ¥ 51 - ¥4

Jle

dolataisl day Lols Zad) Ogigd 33,3 Ja (1)
05509 5 palls B o (g iSILs

oo okl sglall e cdlall Gl (o)
ALY Ol (e Al 1 ,gSI rluael!
p=all dalad e bl sgall e
Sudial!

30- Three identical capacitors, each of capacitance
20 pf, are connected together in parallel then
to an AC supply of frequency 50 Hz. Find their
total capaitive reactance .

22
Given that : (T = —)

Lo JS Aaw Anwd) Arglude ClaiSe 2395 - Y
IS yas g G319 e Auaia < 20 MF
.50 Hz 033 )3 33,50

0l Lode Lgt AuS Gy gactf 2elaodf aa gl

13
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31- In an AC dynamo,the two metal rings at the coil | ot Sdadul el S sabis gh o

terminals are replaced by a commutator.
Plot a curve to represent the generated current
in this case.

paal ) Wigade  Wighwl  Oliduael!
‘;’.S o gl Hlaly ‘”’JLHN Jsadt “‘“’J‘ O g e
WA PS (WY

90 180 270

32- Choose the correct answer:

The objective lens of the telescope in the
spectrometer:

@ analyzes the spectrum into its components.

@ receives spectrum directly from its source.

@ focuses spectrum onto the triangular prism.

@ focuses the rays belonging to the same color
at a focal point.

33- Choose to answer (a) or (b) :
Write down the scientific concept expressed as:

(a) Emission due to the relaxation of an atom
from the excited state to a lower state after the
lifetime interval is over.

(b) Light amplification by stimulated emission of
radiation.

1 dowowall Ayl B el - XY

rAldaol! jlgs (_:3' 98wl Aad | dwaald

45090 Y] sl Sl 2 95

3 pilie yiumall (po Cadall Jdius

(A jpdiall e adall 35,3

OO OO

o2 093 USI Ajlgied! Ands ¥l pani
Awols 55

() 9 (1) e Al W1 351 - Y'Y

1ole Jut U alal mllaiaet | CCS)

O ByLnedl 3,001 JLED (e bt elaa ¥ (1)
B dis JB1 5T Sgie N1 BT Ggia
gt et 5,58 sl day 2B LY

Olao¥! aaulgy sl 5o Edai (@)
Comiiwed )

14

wjailleig o



34- In the given electric circuit, what would happen | 3bs (Sl Ao got i a3 5101 8 - 1t

to the reading of both voltmeters (V,) and S04 JS 35 BT G
(V,) when increasing the value of the variable |k < (V) Fusitpatly (V) jesitsat
resistance (R)? $(R|) 8 paialt 2o glaall aed
=7 -
- I
R, R,

35- A series AC circuit consists of an inductive G cale (o (9SS aayke LG Bl - Yo
coil of ohmic resistance 1000 Q and inductive | 23t 4utelaey 1000Q  aiojine
reactance 2000 Q is connected to a capcitor e ge sl Gle duaia 2000Q
of capacitive reactance 1000 Q and an AC s3yia yiuany 10008 g0t aitelis

500
supply of frequency Hz. Calculate the - Hz .
impedence of the circuit. 331001 (B 48 glaodl o

15
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36- An ohmmeter has resistance (R). opize oy (R) aseglae yiiagi-1
The pointer deflects to its zero scale as a current | ¢=r6S 5 2900 e dam ) pdis 1

of 400 pA passes through its circuit. cdog asyih gois 400 PA - asas
A resistance (Ry) is connected externally to ng¥) 25 (Ry) dmols aejlae

the ohmmeter terminals and makes the pointer |\ 4 ., .5 % ¥y N

1
deflect to ? of the current scale R
R A R, WA (RO

Ry

Find the ratio:

16
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37- Choose to answer (a) or (b):
Compare betwen:

(2)

1(2) 31 () oo Aala ¥ 3ot - ¥V
1O (L8

Q)

Point of comparison
a,lat a9

Inductive reactance of a coil
Calt Al | Alelat

Capacitive reactance of

a capacitor
CaiSY A gacd | Aelat)

Effect of
increasing the
current frequency

to double
LT 23,5 83k) sl
iy

(b)

(<)

Point of comparison
A ylat! A g

A circuit consisting of an AC
supply and an inductive coil of
negligible ohmic resistance
S ale g ) 3 s \.@.35)3‘4
Ao g ¥l daglatl mone

A circuit consisting of an AC
supply and a capacitor
2550 9 33 yd juas Lga B A0

The phase difference
between the voltage
and the current
gl o pelall G2
530l 8 Lt

17
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38-

®0eE

39-

®0 @6

40-

Choose the correct answer:

A galvanometer of coil resistance (Rg) 1s
connected to a multiplier of resistance (2Rg) to
be converted into a voltmeter of a measuring
range (V1). If this golvanometer is connected to
a multiplier of resistance (5Rg), the measuring
range of the new voltmeter becomes:

3Vi
2.5V1
2V1
0.4V

Choose the correct answer:

In Faraday’s Experiment for electro- magnetic
induction, the induced emf in the coil increases
when:

keeping the magnet still inside the coil.

speeding up the magnet motion relative to the
coil.
connecting a galvanometer to the coil

increasing the spacing between the coil turns.

A monochromatic light of frequency

6 x 1014 Hz is incident onto a metal surface of
threshold (critical) frequency 7x1014 Hz.
What is the effect of incresing the intensity

of this light on the possibility of releasing
electrons out of the surface?

1 dowonall Al el - YA

caeliaes (Rg) date 2eglie e pilats Juail
Freaitgd I abgit (2Rg) wieglie ugs
Fragilatatl goy 31a (V1) auld e
0 00 (ORg) diaglie wga acling,
e e 9ot (uld

3vi (D
25V @
2V1 @
0.4vi (@

1 dovouall Al Wyl - ¥4

4%@3)@‘&}.\1‘5‘.\‘)& 2\.'):'.3&,5
e caled! 8 At emfm}:

@
@

®
®

walbed T 13 LSk usdolidel! £La)

calell Ll

alel pe e gilals Juo g3

alet Olal fyo ABLuedt Baly

033,3 Oglf galal s g dndi — £

One plaw le « 610" Hz

. 7x10'" Hz grdloaa,d
o A0S e 5 guatl s Fud 3Ly Bl Le
gt | (o Sl g ST Y

18
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41-Choose the correct answer:

If the permenant magnet in the galvanometer
had flat poles, the magnetic flux in the region in
which the coil rolates would be:

of coil position.

radial lines.

®O0 ®

42- Choose the correct answer:

always parallel to the coil plane.

of different densities according to the angle

always perpendicular to the coil plane.

In the given circuit, the internal resistance of the

battery equals:
@ 050
® 10

© 20

@ 40

rdovouall W B - &)
A e gilaled) 8 Culidl udsliaedl OLS f3f
P undolinedl (alll (5Sd Ay giuwe olad
:M‘@ﬁﬁiﬁéﬂ‘ﬁﬂ‘
o9 Aagl) s B pidie WBLS 4 @
alot!

HUedl byl s e

aled! Bgws e Lasila Sagec

O©®O

alal) (6 giwet Ladls $3150

1 dovoual! Al W D5 - £ Y
Y Rty (A | R EAD-PON | B WERVIS L S S A -}
:’2\3)\.‘4.3.‘3 At Ao glaadl

0.5Q
10
20
40

O®OO
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43- Choose to answer (a) or (b): 1(2) 91 (1) oo Agla W1 2 - £

(a) Compare between: "ot 018 (1)
Point of comparison Pure silicon crystal n-type crystal
aylatlany Ay O gSiew 59l N ¢ gl e ehy

Ratio between the

concentration of

positive holes and
free electrons

FSS O Al
IS Mg A U Ol gnall
3y QL"})JSJ?‘
(b) The diagram shows a connection of some -AgElalel Sl gt (pe Lraand YT g (o)
logic gates:
A AND {>NCOT
OouT
Be—t

OR
C

Write down the output value when the input values | (OUT) g a1 2e8 1 ggamtt oo cas!
are identical. -SHilatie Ja I (3eSs Lelie

A B C ouT

20

wjailleig o



44- When does the induced electromotive force Al d y6ST 1 AaB 1313920 potaid (e — £
between the terminls of a straight wire, moving | Jd&» <= mdiue a5k (o
in magnetic flux vanish? Explain your answer. Dl ¥ e "B LY o0

21
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45- Two long parallel wires, through each an equal
current (I) passes, and have a normal distance

between them (d).

The table below records the mutual magnetic
force per unit length (F) of the wire and the
reciprocal of the normal distance between

Logio JSu ra2 OL)IgHey OOl OISl — to
() Legiars s gttty (1) sl s
drwdoliaat) 39all LI Jgamd! Jomun
(F) cttidt (yo Jigbol susmg JSI ataliad

1
.(T) Logion (gageall dadigliag

1
them ( 4 !
Fvm) | 08x10° | 1.6x10° | 2x10° | 4x10° | 8x10°
() 10 20 25 50 100

First: Plot the graphical relation between (F) on

: 1 .
y-axis, and ( — ) on x-axis.

Second: From the graph find: the current intensity

d

(I) passing through each wire.

(l,l:47tg; 10'7 WDb/A.m,

semadl Lo (F) o @3Stan p.w)'tg’ji

c 1 .
'Q’EY‘JM‘UJ'C(T)ﬁ‘g‘“‘)J'

(1) St s T AL 31 (0 3+ LA
OSbad| (po JS (B LTt

(W-475 107 Wb/A.m,
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