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

(a) The electric transformer.
(b) Lenz’s rule.

(A yeloa ¥ ARUL) £l jual) — Zolad) & g3t Ayl aLa3 | Balgs Olomice

() 91 (1) oo Aala ¥ 350 -0
¢ 3101 Lalusiiul ,S3I

oS3 Jaat i (1)
5 Baeld (o)

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

(a) Night vision systems.

(b) The electron microscope.

() 51 () e Ayl ¥ 2t -

rdes dule o S alat) (L) L83
Al a8 55621 (1)

(P9 FSIH pgmadl ()

0 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.

1(2) 91 (1) oo Al W1 50 -¥

sole JIATT alal llaiaet! HS3

Bale (oo llu Zaglae Jolad ailyjud Zues (1)
wic 1M dstaze dluey 1M 4l gl Ziias
Aae Byl Ao

Lol (po BroS 59 pa (e gL L1300 ()
Juo gall (o plaie M agtsS | Laylace
Bas gl Aokl 3
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e When is the magnetic force acting on a wire | ole 3,53 duwdoliaatl 35all (985 e
carrying an electric current and placed in | o2 J31 g9b909 268 S 4 ran Ll

magnetic flux maximum? Selae dad punbolise
e Give reason for: dle -0
In some electric generators, there is Wlglau! dagi duyesd) Oldgell paay B

Golud £3aW1 (e due I ABghde Addas

a commutator split into a number of sections
dglah olaladlane ans

twice the number of coils inside it.

0 Choose the correct answer: s Aovoual ) Aala W1 s -1

The wavelength of the characteristic spectrum of | 2438 jxeel) iulall o gell Jolatl 28 5%

X-rays depends on: e Bl
The current intensity through the filament. ALEAY B Lt HLad I Bus @

The potential difference between the target

D R s @
and the filament. Buglly ALaal fno gt 3,3

®0 @6

The type of target material. Buglidale g g3 @
The air pressure inside the tube. g ¥ U1 £19gt ) daiis @
3
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o In a pure silicon crystal, the concentration of | 8,5 oIS a1 osSuuadl (o 30k 2 -V
posititive holes is 10'2 ¢m3. 2101203 R salt Ot ganatt
39l B O’ JSI gau gall Siyd 58,5 Le
ler Olsmall 5,0 muad Lgdlal 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 101 cm=?

9 The given electric circuit is at resonance. What | 4> 2 JSadl doud gadt 2 pgSH 350031 A

happens to the reading of hot-wire ammeter B SOl ¥ Be AT ooy I3ka (385
when the switch (K) is turned on? bl ¥ e $(K) zlizarigie e s 50

Explain your answer.
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(Al ¥ ARUL) £l jualt - Zoladt 2 g3l Bl yud) alad| Balgds loial

o

AC Supply

240V
A yia jlaa

~

Tavavavivav g ey

oOD.O.00.0 0 0

OO N

P device
—
P BIVEN

\)

secondary

primary
coil
il il

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
&}.ﬁ ala

Al ¥ g JS e g -4
(X) Sl g 93l t dake Yo
2A diad L Hlently ped
R PR [PIRT PRV
calatly Juatolf (X) Slgant i daglae o ol : Lal

2 Of Ceade 131 . 5ol

Ns=%Np

@ Choose to answer (a) or (b) :
Mention one factor that affects:

(a) The magnetic flux density at the centre of a
circular coil carrying an electric current.

(b) Magnetic dipole moment.

() 91 (1) e Al W1 yismt -\
gl aB gy I Jalsalt (3 1 1 Slale ,S31
Calo S e wie udolinedl jaall 23l (1)
- 6S HLG Ao jen (5 a0
rusdobidad L iodaab (AL pje ()
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m The table records the radiation intensity of S, pand pLad¥ 5ol Jguantl sy -1
some frequencies (A, B and C) in a certain s la sua 8 (A B ©)
spectrum.

Radiation Frequency Intensity
tla.z'a?a't Ypeif suadt
A 3.5 x101Hz high e
B 5.5 x1014Hz medium daw e
C 7.5 x1014Hz low crcacn

Each radiation is used to illuminate a metallic surface | ¢i-as plow seslo¥ sus e Leis JS puisiul

of work function 3.056 x10'°J. Which radiation of £ 3.056 x10°1°J & Jachians

(A, B, or C) is able to free the greatest number of SUolag quage Lfasus

O ane ST i s (A, B, 6
Ol Late ). B 1531 2513 B Ol g S ¥
( h=6.625 x10%].s

photoelectrons per second.
(h=6.625 x10734].s).

When is the induced electromotive force ATl Ao »gST) And 1) 39T (3985 e -\ Y
generated by the dynamo maximum? Satac Aulgd galinadliate 8543 giall
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@ Choose the correct answer: s Asvouall Al W1 T -\ ¥

Production of X-rays in Coolidge tube represents L2 3503 zAdsS Gl b (X) dadd gli) Sia
a model of energy transformation according to the t T el i o ABLT DY g
following sequence:

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

Electric energy — Mechanical energy —— Electromagnetic energy.

®O0eeE

Electric energy — Electromagnetic energy — Mechanical energy
udoling g pgS W8l <——— 4o ¢S W8l «—— 2500 28l
A S Bl «—— ASCAlSee A8l deunbliae g ¢S Wl

Adoline g pgS A8l «—— ASOIS0 A8l «——— 4 gS Wl

OO®OO

S OIee Wl < huilolite g g ALl «——— A pgS W10

@ What is the role played by the reference beam | 2 aeax rell 2as¥i 4 p 925 Sill 91 Le -V £
in holography? § (asmad 1) shas¥) S5 5 gualll
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@ Choose the correct answer: + Avouall Asla Wi 00 -1\ 0
A copper ring is suspended freely by a thread. As s b 5 Uil Balas (ulonil) (oo 221>
the magnet is moved closer to the ring as shown in | LeS 2zt (1e L8 (o liae Gy i e
figure: s ISatl
A
S N
e

The ring is attracted to the magnet. oo Lia gl Aot | Gl
Ldad (A) 2alodf 4 g s
Ldad (A) 2alodf 42 g s

The ring face (A) becomes a Notrh Pole.

The ring face (A) becomes a South Pole. .

® 00 06
©® OO

The ring 1s not affected since it is made of

Loulmid | (ye LY At LAl o
copper.
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@ Choose to answer (a) or (b): 1(2) 31 (1) oo Agla M1 551 -\
ol calad I ot Jolas cows (1)

(a) Calculate the coefficient of self induction of
daby 0.015mMm? 4drkie aslws

a solenoid having cross sectional area 0.015m?, i .
2211200 (e 09505 0.2 M
length 0.2 m and 1200 turns. L ke
(Given that: 1 =3.14, p = 4nx107 Wb/A.m) (n=3.14 « p=471x107 Wb/A.m)

(b)- The diagram shows a metallic wire (AB) 0.15m | ats (AB) iuss clle st (pew ()
long placed perpendicular to magnetic flux of | aé b Lagee goose  0.15m
density 0.4 T. Find the magnitude and direction | sty yiuze cuwnt .0.4T aalS s line
of velocity of the wire motion that induces an | L gy ettt (s oy 51 oo ‘,;J'i\c gt
emf of 0.03V between its terminals and causes | 0.03 V- zawe emf ai b
a current to flow from (A) to (B).

(B) M (A) ¢po L5 5950 casiy

X x  x A x x
/
X X X 'l x X
“
X X X 'l x  x
“
X X X ] x X
-
X X X B x X
@ Compare: | (et (LB AV
Point of comparison He-Ne laser X-rays
@ ,latl ax 05 — poubegt! 55 (X) anal

Range of wave- [ ... ... . 4
length produced by
€aCh dCVICC ‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘ .
A gl Jigb ¥l s
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@ In the given diagram: 38158 Cy Al i of JSLAN Cy0 — VA
Find the ratio between the reading of the| .(V,) jusatizes 31(V,) et gall
voltmeter (V) and that of (V).

# R

RS R 6%
|
+|

@ Choose to answer (a) or (b): () 91 (1) pe Al 1 351 =14

What is the condition required for: 1050183 AN Loyt Lo

(a) The coil and the capacitor in (LCR) circuit | s alaie (LRC) 3,5 2 ity catelt (1)
connected to an AC supply to be at resonance? SO Wl Srgamt 33,0

. . . . . PN A G PRES 3 3 (o

(b) The inductive reactance of an inductive coil to | Bt et iy 'mw':h’f (=)

vanish in a closed circuit?

@ Choose to answer (a) or (b): (@) 9 (1) oo Al ¥ 351 Y

Mention the scientifice idea of: 13 Acalall 3 ,5at1 483

(a) Induction furnaces. 1 01,21 (1)

(S L pad ) ()

(b) The electric motor.

10
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@ Choose to answer (a) or (b): 1(2) 9 (1) oo Al 351 =YY
Choose the correct answer: + Asvouall Aala W1 4
(R) a5 505 e glae yiwe i (1)

(4R) L ylnie ds jls Ao glie dne Clng 13
S [IE ORI WNTE

(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 Bl @

1 1
@ 4 of current scale. Lt gy

@)
@ % of current scale. T 1 @
®

5
1 1
@ p of current scale. b el ——
(b) If the ratio between magnetic flux densities at O2uall FBUS (o Bwidl COIS 1] ()
two points (x, y) located around a straight wire (Y5 X) csuittazs i uuddalinall
. . . B 2 . -
that carries an electric current is (B—X =] T), 2 S LS 4 cw“w]'g et 5 g
x 2
The ratio of the normal distances from each of B, 3
. o dy . oo
two points to the wire d_x 1S: O Ozl (g3 geall wad! (po 2w Olo
y dy
o ( IATORY

Yy
2 2
5 <+ ©

® 0 @ &
|

S ®
g2 +— O
O

11
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@ Choose the correct answer: + Al A3l W1 750 -YY
Aot Zacdall SLS) 03 (e sS B yalls b

Gatlay (033520

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

Law of conservation of mass - energy. A8l - AGSY olas (9318 @

Law of conservation of momentum. JHS ot S slay (19318
De Broglie equation.

Law of conservation of mass.

®O6E

@
(19 3 Wlslas @
®

LAlSI elas (93l

@ In the circuit shown: Jdia! @3 (ISl G gadt 35000 B Y
oudd A a0 jiaes 3,501 A Hiaed!
Shlaa¥ gla .olel oanyby  agad
G AL Jgantl B (s e > (o)
PePPL (P PPy S JN-S UNCSARP N [RROFL |
s(Ax Ay)

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.)?

12

Reading of hot | Reading of hot
wire ammeter A1 wire ammeter A2
AL @l ye¥1321,3 | A @)l yia Y1 5s1,3
) 00000
@ increases decreases L @
353 3
Ma33 Jasi I I @
@ decreases increases C
Jas 21233 2\
N\
@ decreases decreases
Jas Jas
@ increases increases
Majs My
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Calculate the energy of the emitted photon as | JWE! axc cadal! (959a01 A8ls cows! Yt

an electron in the hydrogen atom shifts from (1=2) (ro Oumgyued! 853 B OgisIY)
(n=2) to (n=1). (n=1)

In the given circuit, use Kirchhoff’s laws to find
the value of (I,).

(ST Amiin 9315 50481 B Yo
(1)) ResB sl ¥ a5 58 3 9918 puisiu!

I, 3Q I,
< VW—
i E

Vg,= 5V Vpy=7V TVs=16v
=1Q 492 = 1Q r=1Q
4Q 20
L AAMA AN—
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@ What is meant by the electric noise? o pgSI £lin guatly 3 guniadf Lo Y1
Why does not it affect negatively on o Cleglaadl Ja e Lu 335 ¥ Blaty
information-bearing signals in digital e e
electronics?

@ Give reason for: TPy

The sensitive galvanometer is not used in B b b bt e Ll iy ¥

measuring the value of the alternating current. 23 ptebl sl

14
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@ Give reason for:

The electromagnetic radiations emitted from the

Earth are invisible.

(Al ¥ ARUL) £l jualt - Zoladt 2 g3l Bl yud) alad| Balgds Oloial

e -YA

02X e Bkl dundo line g pgST 1 Sle Lad ¥

@ Choose to answer (a) or (b):

Compare:

(a) In the step up transformer

()91 (1) (e Al ¥ 351 - Y4
z[_,,}:l&)&
el 2811 eI Jamalt 2 (1)

Point of comparison
Z\JJLR‘ A9

Primary coil
ALYl

Secondary coil
G Lt catt!

The frequency of
current

) i LY P]

(b)

(@)

Point of comparison
alatl ax

The coil of electric motor
S Al ale

The coil of sensitive

galvanometer
oulusd | y5e gilalat | Lale

Direction of current

during operation
oLt oLt
PANEn. | Ll

15
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@ Two solenoids (A and B) are connected in e las o3ais (A, B) oledst Olats ¥
series to the coil of an AC dynamo whose OSez 3358 LS gl cale pe Tigit
angular velocity (w) can be changed. IS e (O) A3l diepu s

) ) s o Jolas 4 (aledt g1 aus (ol
Use the graph below to determine the coil that |~ T s
has a greater self inductance. ’
x 1 coil (A)
t ke
coil (B)
ala
>

@ Choose the correct answer: s Asuouall Agla ¥ JTt ¥

If the average emf induced in an AC dynamo during | % ¢ “-‘-"*-““-‘1‘ emf  daugie ol 13l

% revolution = 147V, the maximum value of the | 147V = 2390 7= g3 23,58 S5 selins

generaztgd electromotive force: s pgSII AadIul! 595l ualmg'z Aayall (gSid

MT=_=2 ) W

@) 231V 31v (D

® 220v 20V (@

© 147v v &

@ 935V 93.5v  (3)

@ Choose to answer (a) or (b): () 9f (1) oo Al W1 st -¥Y
Mention one use for: NP ARCE RN

(a) X-rays. ((x) aaai (1)

(b) The spectrometer aldaddt (o)

16
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@ Choose to answer (a) or (b): () 91 (1) e Al W1 sl ¥y
Write down the scientific concept that is sl JIA elal llaiaet| ST
expressed as: PY Jladl) dawst 555 o3 5050 ssias (1)
(a) The excited level in the atom of the active Lo A gl e By uais 3 e
medium ip laser prod.uct‘ion that is characterised pm Byt 5501 8336 (3o gl Elas¥l (0)
by a relatively long lifetime. b3 51 sl ) O e et
(b) Emission due to the relaxation of the excited (ol 09358 pe Lelolal ,uilin yeat) 3,50
atom from a higher energy level to a lower level
before the lifetime interval is over due to the
effect of an external photon.

@ Three resistances (R, R, and R,) are connected ‘ e Lae alaia (R Ry (R)) Gilaglae &M5 -Y'E
in parallel. xe Tl
Prove (without drawing) that their equivlent An gl l (ad (3 a0 (oau) D9t !
resistance can be determined by the relation: A8 3Mal (e Lot WdISLT|

1 1 1 1
= + +
R R R R
eq 1 2 3
@ An electric circuit consists of an AC supply, 3318 yuas (ya 05SI5 a30a Ska 88 Yo

an ohmic resistance R, and a capacitor of Agantl dilelin 2iSay R Aeyl haglieg
capacitive reactance (X=3R) connected in Lyl ! Mg le Alats (X=3R)
series. Calculate the phase angle between the bl g ASI gt [y Hglal!

total voltage and current.

17
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The resistance of a voltmeter is 300Q2 and

the maximum voltage it can measure is (V).
Calculate the multiplier resistance that allows it
to measure voltage up to 10 times the value of

(Vg).

(A yelou ¥ ARUL) £l jual) — Zolad) & g3t Al julf L3 Balgs Olomicel

Ag> (30 by 300Q dieglie yicedlgd —Y1
(Vg) dwld dsey

Aaxd i gt | Cacline G glie cows |
oladl g (3,8 pulial Ltlo

.(Vg) aeid JLisi 10

@ 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(@) 91 (1) e Al 25 -vY
e

celaiie jud gl et e 55 (1)

OLEd 3,508 (B LA g peu AISeT ) gaa ()
233 3!

18
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@ Choose the correct answer: sAmouall Lyl 1T YA
The figure illustrates a sideview for o dulaiae il Uil 1laie KA fyao
a rectangular coil that carries an electric raustoliae Jlowe 53 ¢ 95909 2 26S HLS o
current, placed in a magnetic field and affected (1) Zh93)! pran sl
by torque (7). B p s ol Alas caleld AL gl g ¥ s
; § (%) =zl92)!

Nl & | S

coil
R Q_HA [ —

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

®

Z

[ o |

(=2}
(=7

®

=]

©
) [m] Y VY

[ o ]

®
= ]
[ e |

@ Give reason for: ‘e -1
The soft iron core in the electric motor is made of | 0550 53! ol 2 g gllast| -‘f-*’“f*-‘-"
thin insulated sheets. Agians (he W 9500 2285 4ol 81 (1o

19
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@ 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)

(A yelou ¥ ARUL) £l jual) — Zolad) & g3t Ay aLa3 | Balgs Olomite

1 dovovall Ayl ) -8

(EPCOMPRCION R ST L {41 { R P
dniaall (s gt By B3y e g STY!
.Ja.‘».&o.nj

(LS Jes s JS 0L Late)

Kinetic energy of | Wavelength associating Resolving power
electrons the electron Aldoit | 5 yual
Ol g )T W aS , 48l colall o> ot Jglal! O 98w ySald
@ increases increases increases
ala 3 alaj 21233
@ increases decreases decreases
135 Jas Jas
@ increases decreases increases
ala 33 Jau ala s
@ decreases decreases decreases
Jas Jao Ja3

@ Mention one function of the two concave poles | ¢ (mraiel! obasll dusy ddulay 4S31- £
in the moving coil galvanometer. el calel! 53 gl

20
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@ Choose the correct answer: tAoall Aala W1 S5 -2 Y
In the given electric circuit: When turning the | 318 e (JSadb dmdgall i peS315,5101 2
switch (k) on, (Note : each raw represents a =0l (K) gliast!
choice) (st Jian s JS ol Lete)

_: | +
Vg =12V I\ K
20 2 < 30 2 6
30
@
0,
Ammeter reading (A) Voltmeter reading (V)
(A) Siee¥15e1,3 (V) soacd gt 31,3
@ increases decreases
21233 Jas
@ decreases increases
J&5 alays
@ increases increases
21233 21333
@ decreases decreases
Jas Jas
@ Choose to answer (a) or (b): (20) 91 (1) e Aala W1 sl -8 Y
What happens if: 13]Gy 13Le

(a) The alternating current is transferred for long ) 093 Buas Glbluat 33 ,kedf HLaN s (1)

distances without stepping the voltage up at the Sl gl Cillasmo e dgant!

power station?

(b) As a primary coil carrying a direct current is

reas LS A ey Sl ale Wi (o)
taken out from a secondary coil?

$6 9L ol (pe Ll
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@ How can the ohmmeter be used to i esill a1 Al (pSas i —£ €

distinguish between a pn junction and an Theag¥|daglaally dlial) Alasll

ohmic resistor?

22
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The table below shows the relation between
the magnetic flux density (B) at a point on the
axis of a solenoid inside it, and the intensity of
current (I) passing through the coil.

WLS (o ABMall SJEH Joutl muogs -0

dah s wie (B) guabliad jaar

OLEd Budig woyge (Ao adig I 9Y ale
LML'JLQ-"(I) gl

I (Ampere) 1 2

3 4

B (Tesla) 4% 10 8 x 10 *

12x10 16 x 10

First : Plot the graphical relationship between the
current intensity (I) on x-axis and the flux
density (B) on y-axis.

Second : From the graph, find the number of turns
per one metre of the coil.

(u=4n x 10 7 Wb/A.m)

(1) SLat s s AL BB Al ) ¥
(B) paualt 1Sy (,ad¥1 Hymall o
sl 33 yamadl e
@ Olalll sue wa gl Sled ! mu i (ro sLals
calell (po u gl yiadl
: ol Late
(u=4n x 10 7 Wb/A.m)
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