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o Choose the correct answer: s Aiall Asla W1 250 -

If the average emf induced in an AC dynamo during | <% & “-‘-"'-““-‘1‘ emf dausie oIS 1y
—L_revolution = 147V, the maximum value of the | 147V = 333 5= M 33,%0 L5 salis

géneraztgd electromotive force: o 5¢ST1 Zadlal! 59al ua-hazﬂz Aelall (gsid
T=_== ) 5 wi

(T :7) (=) g
@ 231v 231v (D
® 220V 20v - ©Q
© 147V v
@ 935V 93.5v (3)
0 Choose to answer (a) or (b): ()91 (1) oo Al M1 s -
Compare: o "‘"‘3
(a) In the step up transformer Hel] 811 et donadl 8 (1)
Point of comparison Primary coil Secondary coil

A HLat A AL alt LT alt

The frequency of

Current ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

Sbehaa,s
(b) | (=)

. . ) : The coil of sensitive
Point of comparison | The coil of electric motor

> alvanometer
0 Lat | d L GSH & ot | Cala g
v i & ovlust! y e gilaltf Cale
Direction Of CUTITENT | i |
during operation
)Lj:d‘ a\:.;_'” ‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘

‘M..\:'-;Luﬁﬂ sl
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9 Choose to answer (a) or (b): (@) 91 (1) oo Aplan W1 y35 0 -¥
Mention one use for: 13 11 g Lot kuiaul 4S30

(a) X-rays. (%) aazi (1)
(b) The spectrometer ~aldastt (o)
e Give reason for: sdle -t
The electromagnetic radiations emitted from the 025¥1 9 B lall Bl Lida g 43 Sl lais ¥
Earth are invisible. el
6 Choose to answer (a) or (b): () 91 (1) oo Al M1 sl -0
Write down the scientific concept that is role JIAT alal pllasalf CSY

expressed as: R .
C\:uy Jleal! dawgdl 5 & 351 (5 5iwn O]

(a) The excited level in the atom of the active s Al ghe yac B y%as jrals ) yell!
medium in laser production that is characterised

by a relatively long lifetime. O Bliall 5201 Bage Goe gali) Slas¥ ()

o _ _ SLgl U BV (S ginall Y] ALY s ginal!

(b) Emission due to the relaxation of the excited o 0598 pe Lglelas il pealls b
atom from a higher energy level to a lower level
before the lifetime interval is over due to the
effect of an external photon.
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0 Two solenoids (A and B) are connected in e e Odais (A, B) oledst olats 1
series to the coil of an AC dynamo whose OSer 3300 LS galiay ale ae gt
angular velocity (®) can be changed. b T ISad ! Cog o 00) RO oo s ek

) ) U [ ORI VI PO TR [FP PN
Use the graph below to determine the coil that

has a greater self inductance.

x 1 coil (A)
L ale
coil (B)
—ala
> (O
o The resistance of a voltmeter 1s 30002 and agx> (0 uadly 300Q diaglie sl gd -V
the maximum voltage it can measure is (V). (Ve) duld aisey

M&J‘.\.@quﬂu&cm daglie cows!
oliad g 3,8 (Ll Latlo
.(Vg) 2eud JLis 10

Calculate the multiplier resistance that allows it
to measure voltage up to 10 times the value of

(Vg).

9 An electric circuit consists of an AC supply, 3yle pas (pe O8SS 33ye bS53 A
an ohmic resistance R, and a capacitor of Wgall dilelas aiSey R Awegl Zeglieg
capacitive reactance (X =3R) connected in gl ! S le Alate (X=3R)
series. Calculate the phase angle between the il g ASH gt (s gkt
total voltage and current. )
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e Three resistances (R, R, and R,) are connected | e Lae dbaio (R R R ) cilaglie &30 -4
in parallel. sty
Prove (without drawing) that their equivlent ‘ Ao glialf (pad (3 a0 (maa) O9ut) i)

resistance can be determined by the relation: A8 Mall (0 Lot AiBIST
1 1 1 1
Ny + +
R R R R
eq 1 2 3

@ When is the magnetic force acting on a wire | ole 3,338 duuboliaad| 39all OsST e -
carrying an electric current and placed in|o2@ > gsd9e9 68 Shi an po sl

magnetic flux maximum? Soelae dad punbolise
@ Choose to answer (a) or (b): () 91 (1) (e Al W1 i3t -1
Mention one use of: + 3 101 Lot Al 5S35
(a) The electric transformer. Re sl JP-‘-' 11
(b) Lenz’s rule. -5 Bucld ()
5
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@ Choose to answer (a) or (b):
Mention the scientific concept:

(a) A physical quantity equal to the resistance
of a wire of a certain material having length
Im and cross - sectional area 1m?, at a certain
temperature.

(b) The current intensity when a quantity of charge
of 1 Coulomb passes through a given cross
section of a conductor in one second.

) Y Aallly) el il — dolat! Ay gL Al yod ) alad | Balgds Olomial
o edomi? 2) el Tl Hdlples!

1(2) 91 (1) oo Al M1 50 -\ Y

1ole JIAM alat) pellaaelt ,S3)

Bale (3o llu Aaglae Jalad Guslyyud dues (1)
wie 1M? dalazie daliey 1M agls dicas
Ane 5) > A

Liml (yo &eeS g p0 (e il 5L B ()
Jiogadl (po plaze JM5 agtsS | La,iiae
Baslgll AGlid B

@ Choose to answer (a) or (b):
Mention the scientific principle on which the
following is based:

(a) Night vision systems.

(b) The electron microscope.

1(@) 31 (1) oo Agla W1 300 -\ ¥
rdes dule o S alatl (ulud| L83
Al a0 55621 (1)

I FSIN gt ()

@ Choose the correct answer:

The wavelength of the characteristic spectrum of

X-rays depends on:

The current intensity through the filament.

and the filament.

The type of target material.

The air pressure inside the tube.

®0 @6

The potential difference between the target

1 dovoual! Al B -\ ¢

A jreatlcadall (oo godf Jglatl By
JE L

VALY B et Lt Bus @

@

S)
©

(Buglly LT (e g 350
2ol dale g g

g Jals £19gY dakis
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@ Give reason for:

In some electric generators, there is
a commutator split into a number of sections
twice the number of coils inside it.

idle -\ 0
Wighaul dagi oSt SIdgedl aa B
Gokud =32 W1 (e dde I ABgide Aoaas

N IS TN PP { V-7 95-3

AC Supply

240V
2y Hlaa

!

D.O00.0 0.0
TATAAA- A A ey

oA N

—

device
| V] O

—

U U

secondary

primary
coil
il cale

The diagram illustrates an ideal transformer. Its
secondary coil is connected to a device (X).
A current of value 2A passes through the device.
First : What is the type of this transformer?
Second : Find the resistance of the device (x) that

is connected to the secondary coil, given

that: Ng- % Np

coil
Lg}':h" el

LT le ¥ gome US| s gy 1
(X) ez g litt date g
2A s5ad LS sleatl yed
$smel g 85 Lo 1 ¥ g
caletly Juaialt (X) slgant! 2o glie wa gl : LAY
O Ceale 131 g 93l

1
NS-TNp
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@ In a pure silicon crystal, the concentration of | =S5 oS AU GsSkedt o Sisly 2 -V
posititive holes is 10'2 cm3, 10" cm™ Aurselt Slsnal
555Ld1 B CIM® ST 590w gall Oiiys 8,5 Le
Lo Olsmall 58,0 muad lgidlal a3sif
s 10" cm’?

What is the concentration of phosphours atoms per
cm’® should be added to the crystal to make the hole
concentration in the crystal 1010 cm=3?

@ The given electric circuit is at resonance. What | &1l 8 JSAll dous gall 2o sgST13 50401 VA

happens to the reading of hot-wire ammeter GO ¥ Be a0 Gy f3le (5
when the switch (K) is turned on? de §(K) gliaatt gle wie 55000 b
Explain your answer. R L C ol ¥
SO888™ |—
o\
o K
©
@ Give reason for: sdle =14
The soft iron core in the electric motor is made of | 955 ¢3! el A pyllaed| pumtl o8
thin insulated sheets. lgan e Al gjaa 2285 po 8] (e
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@ Choose the correct answer: s Avual! Asla ¥ S - Y+
Gl e (JSAIL donis gol | Ty pgST1 350401 B
s 0l (K) plized!

In the given electric circuit: When turning the
switch (k) on, (Note : each raw represents a

choice) | (Lt Jias s S Oy Late)
_: | +
Vg =12V I\ K
20 3 o 30 2 6
30
ol @
O,
Ammeter reading (A) Voltmeter reading (V)
(A) ,io¥15s1 )8 (V) et gali3e1,3
@ increases decreases
21233 Jas
@ decreases increases
Jas 21233
@ Increases increases
ala33 21233
@ decreases decreases
Jas Jas

1 dovoval! Al Wy =Y

Sy pSadl B S S Sl Jaad
daiaad! (o dgd) (353 Bal) i 99 ST
dagelly

()%‘JMMJS&LL-\E)

@ Choose the correct answer:

Sequence of results that occur in the electron

microscope due to an increase in the potential
difference between the anode and the cathode
(Note: each raw represents a choice)

Kinetic energy of | Wavelength associating Resolving power
electrons the electron Aldomat) 3 sl
Gl g ,SSI N AS o 4Bl cLall > ot Jglat! 295 pSeald
@ increases increases increases
21233 Al 5 ala 33
@ increases decreases decreases
ala3 Jao Jas
@ Increases decreases increases
21233 Ja 21333
@ decreases decreases decreases
Jas Jao Jas

v/ U.JLIJI JoaJl - d=salpoldulinl) A A auj




YOAV/YNT oyt aladl — (AL euld (A i ¥ 1 2200 sbojatt - dolall A g3lid ! Al it alad ) Balgd (slie!

@ Choose the correct answer: 1A onal) Aala ¥ S - YY
The figure 1llustrates a 51d§V1eW for . o i el Lol 1plate S fyao
a rectangular coil that carries an electric reidoline Jlous (5 £ 9250 9 2 548 LS 4
current, placed in a magnetic field and affected (T) glaa) pan kg
by torque (7). B p s ol dlas Caleld AILI gl ¥ (g
; s(%) EPRY

Nl E | S

coil
—_— &-ﬂA g —

Which of the following coil positions makes it
subject to torque = (1) ?
2

O

YYY
[ e ]

=]

Z |

)

®

©

@ N 0yl g

o2 (9 padadl (mdadll Bus g Adds g »S31- YT
A poiall Caledl (53 yie gilatatl

@ Mention one function of the two concave poles
in the moving coil galvanometer.
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@ Choose to answer (a) or (b):
Give reason for:

(a) The scale graduation of the hot wire ammeter is
not uniform.

(b) The capacitor allows the current to pass in an
AC circuit.

1(2) 91 (1) oo Aol J250 -YE
TS

el Gt e ¥ 55 (1)

LA 3,508 (B LAY g pen AiSed | paa ()
.33 ]t

11
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@ The table below shows the relation between WBUS Gy 28Mall L) Jgundl gy Yo
the magnetic flux density (B) at a point on the |51 e wie (B) udoliaed! st
axis of a solenoid inside it, and the intensity of |2k 344 @ogma oo giiy oulsh als
current (I) passing through the coil. alatbstett (1) st

I (Ampere) 1 2 3 4

B (Tesla) 4x10* 8 x 10 12 x 10+ 16 x 10+
First : Plot the graphical relationship between the | (I) ;Lo sas (o 2oLt 235Mall guyl: ¥

current intensity (I) on x-axis and the flux | (B) pazar aatisy (231 jmelt e

density (B) on y-axis. NEIPS (RPN [
Second : From the graph, find the number of turns | ¢® “La! sue w2yl Gihedl @uptl e :Lals
per one metre of the coil. i aleat ot st

(u=4m x 10 7 Wb/A.m) (u=4n x 10 7 Wb/A.m)
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@ How can the ohmmeter be used to O el e oW1 Al (jSes a8 — Y
distinguish between a pn junction and an 330 9\ ApgiZlly 2ALSH §a g
ohmic resistor?

Choose to answer (a) or (b): (@) 91 (1) oo Agla M1 50 2 YV
What happens if: 1130 Gty f3La
(a) The alternating current is transferred for long ) (93 Busas Slblual 23 ykedl HLan Jas (1)
distances without stepping the voltage up at the S g1 Sllase e cgant
power station?
(b) As a primary coil carrying a di‘rect current is s S g e sl e Sy ()
taken out from a secondary coil? $ 9315 Lale (e Lo la
14
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@ Choose to answer (a) or (b): (@) 91 (1) e Asla 1 350 -YA
Choose the correct answer: + Avouall Aala W1 yis
(R) a5 505 aeglae yiwe i (1)

(4R) L ylnde ds i Ao glie dee clong I3
1A B i pigel OB

(a) The resistance of an ohmmeter is (R). If an
external resistance of (4R) is connected to it, its
pointer would deflect to:

@ Full of current scale. L 5 Alg @

1 1
@ 4 of current scale. L gy

@
@ % of current scale. o 1 @
®

1
@ e of current scale. b g yus

(b) If the ratio between magnetic flux densities at 2l GALS (o Bl CaIS 13 (<)
two points (X, y) located around a straight wire (Y5 X) oittazs i euddalinall
. . . B 2 . -
that carries an electric current is (B—X T T), 2 248 OLS 4 P-‘-"-““]’g 51 S
x 2

The ratio of the normal distances from each of B, 3

. o dy L

two points to the wire d_x 1S: O Ozl (g3 gealt ad! (po 2w Olo

y dy
:‘;.h ( )iLLu.”

Yy
2 2
3 + @

® 0 @ &
e

- ©
g + 8
O

15
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@ In the circuit shown:

) Y Aallly) el il ) — dolat! Ay gL Al yod ) alad | Balgds Hloial
3 juedomi? 2) el 29 Hdlples!

The source is replaced by another of the same

voltage but of higher frequency.

Which choice (a, b, ¢ or d) in the table below gives

the change that would happen to the readings

of (A, and A.)?

Jci! @3 (JSLIL Ao gad) 35041 B Y4
oudd &b 30 jiaes 3,501 B Hiacl!
Shlaa ¥l gla lel oaayby  agad
e mian M Jgandl 2 (5> <o )
Fae Wl (gilga 3ol Al Gy AT it
s(AxAy)

Reading of hot | Reading of hot
wire ammeter A1 wire ammeter A2
AL @olpl e ¥13s1,8 [ A (gl yia¥ s 1,5
) 00000
@ increases decreases L @
1833 43
Aa 33 Jas I I @
@ decreases increases C
Jas ala 3 2\
NG
@ decreases decreases
Jai Jas
@ increases increases
MMajs Maya

@ Choose to answer (a) or (b):
What is the condition required for:

(a) The coil and the capacitor in (LCR) circuit
connected to an AC supply to be at resonance?

(b) The inductive reactance of an inductive coil to
vanish in a closed circuit?

1(2) 91 (1) e Al st ¥
1058193 A3 Lo i Le
seiaes Alaie (LRC) 3,500 o8 aiSedly catett (1)
SO0 A Cogumt 33 e
5,513 B o caled Al Alelaadf pluadY (o)
Saalae

16
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@ Choose the correct answer:

In Compton effect, the particle property of
photon has been proved by applying:

Law of conservation of mass - energy.
Law of conservation of momentum.

De Broglie equation.

®O06

Law of conservation of mass.

@ Choose to answer (a) or (b):
Mention the scientifice idea of:

(a) Induction furnaces.
(b) The electric motor.

@ Calculate the energy of the emitted photon as
an electron in the hydrogen atom shifts from
(n=2) to (n=1).

+ dovowall Ayl By =Y
Rt Angdal) S5 5 057058 3 ralls o
s (33 348

JABUAY - ALSY) £Lay (g3l8 @
JBS T BcaS sl (39018

©
(9§52 Walas @
®

LAl elay H9al8

() 9F (1) e Al 50 VY
13 Asalal) 5,501 ,S3)

Lt 01,40 (1)

S L et ()

JLED Al Caadial | (gd gl | 8Ly | -YY
(0=2) (o (G gousgd! 33 2 O TN
(n=1) M

17
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@ What is meant by the electric noise? §o ;S £ lids guiatly 3 guaziat | Lo —Y'¢
. . 3 Oile 1 ol L ,535 ¥ Ialed

Why does not it affect negatively on 2 Slasiaet "’:M ,.:f;t'., ,:fmi
information-bearing signals in digital i : :
electronics?

@ Give reason for: e -vo

The sensitive galvanometer is not used in A B b bl e lalond | iy ¥

measuring the value of the alternating current. 23,Lebl ol

18
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@ In the given circuit, use Kirchhoff’s laws to find (ST Bmin 9081350001 (B ¥

the value of (I,). () ReB alou¥ 53 1S (39518 piiiad

< VW——=

i I3
Vg,= 5V T __VB3: A% TVs=16v
n=1Q 40% 5710 r=1Q
4Q 20
— AW AN

@ Choose the correct answer: + Aviuall Aol W1 G5 Y
A copper ring is suspended freely by a thread. As Mdags b o (e’ Balas Gl (o 231

the magnet is moved closer to the ring as shown in | LS aat=i (oo L )8 (o line Sy i e

figure: s JSatly
A
S N
==
B

@ The ring is attracted to the magnet. oo Liaald Aot Gl @
@ The ring face (A) becomes a Notrh Pole. Loz Udad (A) Lol Ao g proan @
(©)  The ring face (A) becomes a South Pole. Lsir Uad (A) 2alotl da g s @
@ The ring 1s not affected since it is made of copper. coulmid (pe LY Aalst) a1 Y @

19
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@ The table records the radiation intensity of 138,01 paad elad¥l 50l Jgdad) adgn -YA
some frequencies (A, B and C) in a certain e la s o8 (A B ©)
spectrum.

Radiation Frequency Intensity
ttmyt Ypeif pReALl
A 3.5 x1014Hz high e
B 5.5 x1014Hz medium daw gie
C 7.5 x1014Hz OW canis

Each radiation is used to illuminate a metallic surface | ¢ias plaw seslo¥ sus e Leie JS pisiul

of work function 3.056 x10"°J. Which radiation of - 3.056 x10"°J 4 gadtianls

(A, B, or C) is able to free the greatest number of clelazflons Go L s

O ane ST e ases (A, B, )
Ol Late ). Bun 1531 201N B Ol g IS ¥
( h=6.625x10"%]s

photoelectrons per second.
(h=6.625 x1073].s).

@ What is the role played by the reference beam | 2 &> »otl 2aa¥1 4 2925 S0l 5941 Le ¥4
in holography? § (rasmad 1) slas¥f 55 s gualll
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@ Choose to answer (a) or (b) : (@) 91 (1) e Aala 1 yisnl -8+
Mention one factor that affects: lgale 2B gl 1 Jagall pe tkm | Shale ,S30
(a) The magnetic flux density at the centre of a ale jSpe wie udolided) (aall 25U (1)
circular coil carrying an electric current. S LS A e 550
L4 o Likad | it 5L pse ()
(b) Magnetic dipole moment.

@ Choose the correct answer: s Avual) Ayl W1 05 - £ )
Production of X-rays in Coolidge tube represents L3903 zut oS Augil B (X) aadl gl Jias
a model of energy transformation according to the st el i s B8N DY g

following sequence:

Mechanical energy —— Electric energy —— Electromagnetic energy.
Electromagnetic energy — Mechanical energy —— Electric energy .

Electric energy —— Mechanical energy — Electromagnetic energy.

®O0E

Electric energy —— Electromagnetic energy —— Mechanical energy
uloliae g ¢S A3l < 4 ¢S Wb ——— Aol Wl
A S Bl ——— AsOlSe Al «—— Ludoliae g pgS A3l

o Uiie 9 2gS BBl € AS0lS 00 BBl < ho g A3l

O®OO

SIS0 Al <+ Aculolingg g Bl < G g A3l

@ When is the induced electromotive force Wil | A oS AaBILT) 5551 (3 9S5 (e - £ Y
generated by the dynamo maximum? Satac dleh galinallcale 3 50l giel!
21

v/ U.JLIJI JoaJl - d=alpoldalinl) ad A uj



YOAV/YNT oyt aladl — (AL 9uld (At ¥ 1 2200) slojalt - dolall A g3lid ! Al it alad ) Balgd (slie!

@ Compare: | r oo plB - £ Y

Point of comparison He-Ne laser X-rays
wlatl ax O35 — paclegt 354 (X) 2asf

Rangeofwave- | ... | ...
length produced by
each dCVICC ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,
A st Jiglo ¥ gue
Slemt! (pa 22l Ans U

@ Choose to answer (a) or (b): () 91 (1) e Al W1 sl £

(a) Calculate the coefficient of self induction of o> aled I “2”'-' ! J‘{-’-‘“%ﬁ“"‘ 0]
a solenoid having cross sectional area 0.015m?, ‘””ZJ 102(())})5 B 3:'-‘“‘(-)‘ ;’r;“
length 0.2 m and 1200 turns. , oroskey U e

(Given that: 1 =3.14, p = 4mx107 Wb/A.m) (1=3.14 « p=41x10" Wh/A.m)

(b)- The diagram shows a metallic wire (AB) 0.15m | atse (AB) aas s gsatt (o (@)
long placed perpendicular to magnetic flux of | ad ole ages gsoge  0.15m
density 0.4 T. Find the magnitude and direction | sty yiuze cows! .0.4T 43S wdsliae
of velocity of the wire motion that induces an | L gy it (s @y o oo ,:m:u. JOR{
emf of 0.03V between its terminals and causes | 903V
a current to flow from (A) to (B).

:Memf@,b&

(B) M (A) 50 L5 900 casuiiy

X X X A x  x
V’

X X X 1 X x
%

X X X 1 x X
"

X X X 1 x x
L

X X X B x x
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@ In the given diagram: 32158 (yi dopaucd | > g ST (ym —t0
Find the ratio between the reading of the| .(V,) iccusatizeis 31(V,) yuett galt
voltmeter (V) and that of (V).
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