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Question (1) J) el

The figure shows an emf AVi,q induced in a solenoid.

AVingo—m

— WY —

a. Complete the table to describe the current through the solenoid:

Direction of current (increasing, decreasing or constant)

b. If A12 Hinductor carries a current of 2.0 A. At what rate must
the current be changed to produce a 60V in the inductor?
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Question (2) J) el

The current i through a 4.6 H inductor varies with time t as shown

by the graph, where the vertical axis scale is set
by is = 8.0 A and the horizontal axis scale is i

5
set by t; = 6.0 ms. The inductor has
aresistanceof 12 Q. —_
o
0 !'5

t (ms)

Find the magnitude of the induced AVi.s during time intervals
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Question (3) J) el

[\
\Q/

Primary Secondary

Use the words [yes, No or No change] to complete the following table
With switch S open With switch S closed

voltage V,

current s

current |,

If the primary coil is connected to an AC voltage source providing 240V, and the
switch S is closed connecting the secondary coil to a resistive load R=20 Q:

a) What is the voltage across the secondary coil?
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c) What is the power delivered to the resistive load?

d) if the efficiency of the transformer changed from 100% to 97%. What is the power
delivered to the resistive load?
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Question (4) J) el

[\
\Q/

A circuit contains a capacitor, with C = 1.50 uF, and an inductor, with L =5.30 mH

The capacitor is fully charged using a 18.0-V battery and is then connected to the
circuit.

Problems

a) Whatis the angular frequency of the circuit?
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Question (5) I gaud)

[\
\Q/

A metal rod is forced to move with constant

velocity v along two parallel metal rails, T e seilx s i
connected with a strip of metal at one end. 8 G

A maghnetic field of magnitude Ao 8 SRS SR ®
B =0.350 T points out of the page. * % ¥ .E ® ® o

(a) If the rails are separated by L = 25.0 cm and the speed of the rod is 55.0 cm/s, what
emf is generated?

(b) If the rod has a resistance of 18.0 Q and the rails and connector have negligible
resistance, whatis the currentin the rod?
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Question

(1)

I

A 500-turn circular coil with an area of 1.54 x 10> m? is perpendicular to a 0.060 T field. The
magnetic field changes to 0.020 T in the opposite direction in 0.12 s.

B, =0.060 T

Initial

What is the average emf induced in the coil?

A. 51x107°V
B. 1L.OxI107V
C. 26V
D. 51V

B=0.020T

Final
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Question

(1) JVigmad)

induced current in fig.b

What will be the possible magnet pole and type of motion to produce an

IS
()
pole Type of motion
A N S—
B S No motion
Cc N —
D S —

flux of 1.83 mWb

A circular area with a radius of 6.50 cm. What is the magnitude of the angle 0 If
a magnetic field 0.23 T paths through the area as shown producing magnetic

Angle 6
A 25.4°
B 53.1°
C 30°
D 36.9°
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Question

(1)

I

circular coil of wire with 20 turns is laying flat on a horizontal tabletop as shown
in the figure. There is a uniform magnetic field extending over the entire table
with a magnitude of 5.00 T making an angle of 25.8° with the horizontal. What is
the magnitude of coil radius if the magnetic flux through the coil is 21.9 T m?

Radius (r)
A 60 cm
B 40.0cm
C 1600 cm
D 2cm

Which of the following is not a correct unit of magnetic flux?

A H.A/s
B V.s
C H.A
D T.m?
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Question (1) J) el

(. Which of the following equations represent the
Gauss’s law for magnetic fields?

A. AV, = vIB

d
B. AVipa=-N ftB

The plane of the circular loop shown in the figure is perpendicular to a magnetic
field with magnitude B = 0.500 T. The magnetic field goes to zero at a constant
rate in 0.250 s. The induced voltage in the loop is 1.24 V during that time. What
is the radius of the loop and the dirextion of induced current?

@ ® 0 60 0 e 6

@ — @ @

© SO O) YORNO]

§J ©® ®©® § @

® @ ® O]

¢ WO @ F @

OW OF JORNO]

® @® _ gl OBNORNO]

(OB ORNORNORNONRORNONO)

Radius (cm) Direction of induced current

A 78.7 Clockwise
B 44.4 counterclockwise
C 88.8 Clockwise
D 1971.4 counterclockwise
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Question

(1)

I

Which of the following diagrams is not correct according to Lenz s Law?

A jl Eincl
e -
/
[
B
increasilh

e [N

-

B
increasing

\

—

[/

B
increasing
0 \
{
>
"
>
B
decreasing

Along wire carries a current, i, as shown in the figure. A square loop moves in the same plane as the wire, as
indicated. In which cases will the loop have an induced current?

a) cases 1and 2
b) cases1and 3 ]

¢) cases2and3 ‘1

d) None of the loops will
have an induced current.

e) All of the loops will have

an induced current.
Case 1

Case 2

Case 3
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Question

(1)

I

Look at the following fig and determine Which of the following is NOT true for
Induced potential difference as a function of time.

AVind

» [

cowp

only.

This curve is the output voltage as a function of time for DC generator
The working principle of generator is based on electromagnetic induction.

The generator structure has two have slip-rings
The generator structure has commutator to make the current flow in one direction

The current in the wire is given by the equation I = 2.5 — 0.6t, with positive to the right as shown. Which of the

statements concerning the current induced in the loop is correct?

|
-

There is no induced current.

SH

The current is clockwise always.

2

The direction of current depends on the value of r.

]

The current is first clockwise then counterclockwise.

e. The direction of current depends on the value of A.
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Question (1) J) el

The figure shows the current through a i (A)
10-mH inductor. What is maximum A
magnitude of the potential difference 4.00+
AV, across the inductor over the period
shown? 1

| | | | w z
a.20V o " 800 bl
b.40V B
c.60V
d. 60 mV ~4.00-

What will happen to the inductance of a solenoid when the number of turns and the

length are doubled, keeping the area of cross-section same?

o
B L

c L
D 4L
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Question (1) g

The graph represent the changes in the potential that is
produced by an AC generatoure, which equation represent these

changes?
s Jias 4000 S¥aleall 023 jie 2gn Hras Aol goad o8 4ty A L 58U 2gal) (553 &l pad Sl a1 iy
(..kl\‘)z\i:\h
A. AVing = 6.0 Sin(4mt) AVind/ Volt

B. AVing = 12 Sin(4mt)
C. AVind =12 Cos(8mt)
D. AVind = 12 Sin(87t)

In the figure shown, the field is decreasing by 150 T/s. What is the magnitude of the current in amperes?

X ¥ X s
12 cm
-l -
" X 100 X
13 cni
X X X b
4\
+
v 1
d
% X b X
a. 018
b. 0.22
c. 0.40
d. 0.62
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Question (1) J) el

An AC power supply puts out a voltage V = 170 sin(2n60t) and is connected to a
resistor R =20 Q. \What is the power in W dissipated in the resistor?

a. 100

b.310

c. 720

d. 1000

e. 2000

A transformer with 300 turns on its primary coil and 30 turns on its secondary coil is
designed to deliver an average power of 600 W with a peak voltage of 24 V. What is
the peak current in the primary coil?

a.2.5A

b.5.0A

c.7.5A

d.10.0A

e.15.0A

The total amount of energy stored in an LC series circuit is 8.00 J. When the current
through the inductor is equal to half its maximum value, how much energy is stored
in the electric field?

a.2.00)

b.4.00)

c.6.00)J

d. 8.00)
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Question

(1)

I

11-What is the phase difference between the voltage and the

current through the resistor?

ol e i) Jlalls o iall ye seall 558 G )5kl G L

7Rl

b=
&= -1t/2
o= /2

$= zero

12- How can the disipated power through the transmission lines

reduce?

£l Lo st J& (pe ansal G8LD (s Sy oS

oow>

By increasing the voltage to the highest possible value.
By reducing the voltage in the transmision lines.

By increasing the current in the transmision lines.

By reducing the produced power.

13- The transmission of electric power occurs at the highest
possible voltage to reduce losses. By how much could the power
loss be reduced by raising the voltage by a factor of 5.0?

sl gy aLlis (e o3 AL 3 sl e Lo i) Q) (e sen e e Gl s 8N i dbee o

o0ow>

It will reduce by a factor of 5

It will reduce by a factor of 10
It will reduce by a factor of 15
It will reduce by a factor of 25

14- A power station produces 12 MW of power and is transported by
an electrical voltage of 450 KV.what is the disipated power in
transmission lines if they are 110 (2 resistance?

450 KV o 138a 2 56S 3¢n dansd gy Jail) o ghai e Llis wiyg <12 MW s jhaia 30 1S 5 a8 ¢ &8Un dlana o

110 2 Leie sl € 13) Jal Ml 3 sl 5 il sk L

6.5x10* W
7.8x10* W
9.1x10* W
9.6x10* W

oo w>

i
\
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Question

(1)

I

Find (a) the current in the wire and

(b) the fraction of the power lost in transmission.

A power plant produces 1000MW to supply a city 40km away. Current flows from
the power plant on a single wire with resistance 50m(/km, through the city, and
returns via the ground, which has negligible resistance. At the power plant the
voltage between wire and ground is 115kV.

P =1000MW = 10° W .

R = 50mf 2/ km * 40km = 2000mQ = 2Q and power,

I=P/V I =10°W/115 x 10® V which resultsin I = 8695 A
Piowx=I*R Ppost = 1.51 x 10 W or 151 MW.

Piost /P = 151MW /1000M W = 0.151 or 15.1%.
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Question (1) J) el

A bar magnet is moving toward a solenoid.

9 — (il

L= " " " ¥

x O

What is the direction of the current through the galvanometer and what is the direction of the
magnetic field produced by this current at location P inside the solenoid?

g
P ?

DIRECTION OF THE CURRENT DIRECTION OF THE MAGNETIC
THROUGH THE GALVANOMETER FIELD AT P
A. FromXtoY Right
B. FromXtoY Left
C. From Y to X Right
D. From Y to X Left

The wire in the figure carries a current / that is increasing with time at a constant
rate. The wire and the three loops are all in the same plane. What is true about the

currents induced in each of the three loops shown?
A

A) No currentisinduced in any loop.
B) The currents are counterclockwise in all three loops.
C) The currents are clockwise in all three loops.

)
D) Loop A has clockwise current, loop B has no induced current, and loop C has.
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Question (1) Il

A metal bar is moving with constant velocity v
through a uniform magnetic field pointing into

: & ©® ®© @ ® ® ®
the page, as shown in the figure.
® ® ® ® ® ® ®
§
® ® @ ®© ® ® ®
® ® ® ® ® ® ©

®
@
®
®
®

Which of the following most accurately represents ®@ @ @
the charge distribution on o RS
the surface of the metal

bar?

a) distribution 1
b) distribution 2

¢) distribution 3

+ + 4+ + + + + +
+ 4+ ++++ + F

d) distribution 4 +++ eyt

¢) distribution 5 Distrii)ution Distri;)ution Distri:t;ution Distri;)ution Distrilsaution

29.10 A long solenoid with a circular cross section of radius r; = 2.80 cm ry=280CM a,as coms 250 Line plaig 33 sl sl
and n = 290 turns/cm is inside of and coaxial with a short coil that has a a Wi auan gl ua_,_‘__ L &3 Hies J-'>'-'» cm

circular cross section of radius r, = 4,90 cm and N = 31 turns. Suppose 20 & ) Lall o mat ; o B —
’ : : . call " o gasral el cu..o..\:.-._...qu.dN—31 r
the current in the short coil is increased steadily from zero to i = 2.80 A in g = o 3 =

3,8 Jlaze & 180ms 3i=280A ) anal g =l
18.0 ms. What is the magnitude of the potential difference induced in the 34 M': QJ-e_ TS._;LLU . LU‘-;L_:JI i g o) * -::U o
solenoid while the current in the short coil is changing? aial L é

a) 0.0991 V c) 0233V e) 0.750 V 0.750 V (e 0233V (c
b) 0.128V d) 0433V 0433V (d
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Question (1) Ipmd)
The figure shows the current through a Gine A Ll a3 xSl JSE) e
10-mH inductor. What is maximum s Jalas
maghnitude of the potential difference gl § 4 il L 10 mH
AV, across the inductor over the period oz sall 5yl A Gl e AVL
shown?
A i ( A )
6.0~
3.0
0 1 7 ] /\l »
2.0 4.0 \6.0 8.0
-3.0- '
-06.0
t(x107%s)
a.20Vv
b.40V
c.60V
d. 60 mV
The figure shows the current through an Lo Ciaa JOA Jlal) G ) pea Ll JSG) ruda g
inductor. If the maximum magnitude of i ‘j—"n d-ﬂ‘-j-ﬂ
the potential difference AV, across the ) .464-“ dﬁ adl Gls 1)
inductor over the period shownis 60V, | 60V s 4adgall 5 Al DA caal) 2 AV,
what is the inductance of the inductor?
A i ( \)
0.0~
3.0
0 ,
20 40 \ 64 80
=30 '
-0.0
t(x107%s)
a. 100 mH
b.1mH
c.10 mH
d1H
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Question

(1) JVigmad)

A loop of wire lies motionless on a flat,
horizontal surface in the presence of a
uniform and constant magnetic field.
When is the magnetic flux through the
area interior to the loop the largest?

a. when the magnetic field is parallel to
the
area interior to the loop

b. when the magnetic field is
perpendicular to

the area interior to the loop

c. when the magnetic field is only exists
exterior to the loop

d. None are correct.

b 88 mhaa o &l ja Sy ) (e Al 2l
g aliile ounklite Jlae 2535 (A

A3 ddhia) ye wdalidal) G010 e
_aSh dalaly

Aalaiall Ul ga (pesslalinad) Jlaall )5S Loie
Zalall a0

Sle Gagae bl Jiaall o5 Laie
el Z1e) dali)

Jaad dalal)

Zasa e Y

If a magnet is moved toward a wire loop faster, what happens to the induced

current?
e A.ltdecreases
e B.lItremainsthe same
e C.ltincreases
e D. Itchanges direction
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Question

(1) JVigmad)

Solenoid two is twice as long and has
twice as many turns of wire as
solenoid one. Both solenoids have the
same cross-sectional area. What is the
ratio of the inductance of solenoid two
to the inductance of solenoid one?

a.l

b. 2

d.8

il 2 Cindg Jgh cinda 41 2 ol Gilal)
Lagd Gl sl cppilal) IS 1 (ol o) Cilalf DDLLY)
cilal) dia A (A Le il ol adalial) Aabosa (pui
1 ol il Ga 1) 2 ol ol

1.

2.«

4 .z

A long solenoid of length 2.0 m and

n =300 turns/m carries a current of 4.0
A. It stores an energy of 3.4 J.

What is the cross sectional area of the
solenoid?

a.0.70 m?

b. 1.2 m?

c.1.4m?

d.1.9m?

n =300 52.0 mJsh: Jash gl ila
&b (330 .4.0 A o2 1)L Jaasturns/m
3.4 J L )
ol Cilall ia jall adalall dabiws (4 La
a.0.70 m?
b. 1.2 m?

c.1.4m?

d. 1.9 m?
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Question (1) J) el

In Faraday's law, what does the negative sign in the equation indicate?
e« A)Thedirection of the induced emf opposes the change in magnetic flux
e« B)Theinduced emfis decreasing over time
o C)The magnetic field is weakening
e D) The current flows counterclockwise

What s the incorrect unit used to measure magnetic flux?

e AT

e B)Weber
e« C)N.m/A
« D)N.m?%A

What does Lenz's Law state about the direction of an induced current?

A) It always flows in a direction to increase the change in magnetic flux
thatinduces it

B) It always flows in a direction to decrease the change in magnetic flux
thatinduces it

C) It flows in a direction to oppose the change in magnetic flux that induces it

D) It flows in the same direction as the magnetic flux change
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Question (1)

I

PEedi=- il
i

take R =8.5cm and dB/dt = 0.13 T/s.

(a) Find an expression for the magnitude E of the induced
electric field at points within the magnetic field, at radius r
from the center of the magnetic field. Evaluate the expres-
sion for r = 5.2 cm.

+E-d?= (%;E(J’S=E kl;d.&“=E(2m‘)

®, = BA = B(ar?)

EQar) = (ar?) I:T}-:

r dB
= ;
2 di
52 % 102 m
g Xj M) 013 Tss)

= 0.0034 Vim =34 mV/m.

Circular-

path _

If the path connecting them is a closed loop, Viand V: are identical so...
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(b) Find an expression for the magnitude E of the induced Cif;‘t':“' % XB
electric field at points that are outside the magnetic field. at .
radius r from the center of the magnetic field. Evaluate the
expression for r = 12.5 cm. N

_R 4B
o di )
6
8.5 x 1072 m)? =
( M) (0.13Tks) £
(2)(12.5 x 10~ m) %
=38 x 1073 V/m = 3.8 mV/m. 3 2
UD 10

20 30 40

r (cm)
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Question (1) Il

When can we use the .y o ibn .
e i el "
" diflerence? ! i sl 3.5 o
A, B, and e are constant A and B are constant
s o 3B A LB SA
A and e are constant e and B are constant
Gt e s A gt B e

Which of the following is not correct _
about the generator and motors? SIS aally Sl gall piaaa e o Laa

The motors transform kinetic energy into electric energy

Generators and motors contain loops in a magnetic field

ubaline Jlae Jaby clila e (55585 SIS jaall y Sl gal)

Generators are applications of electromagnetic induction and motors are applications of

electromagnetic force
dpplalinag g S0 8 gal) e Wnlad joiay SIS jaall g conlaline g oSH Ealdl e kel eSSl gal)

Generator that produce alternating voltages and the resulting alternating current is also
called an alternators
a3 ial) Ll il ga SIS i 20 yia L dde Ly 1 jie laga A0 Al Sl yall

Which of the following is correct about " _
ClS jaall g il ,4.“ ) las (gl
the generator and motors? J gea bl

The motors transform kinetic energy into electric energy

Generators contain loops in a magnetic field but motors do not

Sl e SlS jaal) (g iad Y Ly oaslaling Jlae Jals Slil e (g g3 Sl sall

Motors are applications of electromagnetic induction but generators are not
M\ﬁ%ﬁy&\ﬂﬂ\@ﬁbﬂjﬁhhahécw)ﬁaﬁ \.'_Ils_)a.n.“
gw_r“':"l"u"'-‘.’)éﬂ‘
Generator that produce alternating voltages and the resulting alternating current is also

called an alternators
33 jiall Ll ol ga IS e 03 yia i ade Ly 1aa jie laga 255 ) il yal)
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Question (1) Il
positive charge moving in a circular Jase Jaka 5 51 jlue A & jadi dga o diail
path in an electric field, the induced Caniiaall agal) 38 e pueil) (s ¢ Sl S
potential difference can be expressed as alalaally

(AVind = 2nxE). (AVind = 2nxE)
What does x represent? fx Jidi lla
The radius of the circular path Induced electric field
s A jluall ol Caias Gaaduall S HeS) o)
The magnitude of the charge Induced electric current
Al 5eS)) Aia il lake Gaatusall Sl jeSh Ll
positive charge moving in a circular Jae Jaly 5 50 jluaa 4 & Hadi daa ge dialil
path in an electric field, the work done | Aslaall J el Jalll (e juatll (e ¢ AL S
can be expressed as (W = 2nrxE)
(W = 2nrxE). fx Jidi 13k
What does x represent?
Induced potential difference The velocity of the charge
Caaiuall agall 3 il Ly &y Al de )
The magnitude of the charge Induced electric current
Al Sl Aaa Bl jlase SRR g VI | I Wi
What does the unit of _ - % 3
inductance Henry (H) equal? P(H) g Zall dalaa G Bin g (g s 1
1AZm? 1Tm’
1T 1A
17%m 1Am?
1A 17
Which of the following are units for Gaall Jalea uld Slaa 5 e ol L G g
inductance? ¢ Sl
T.m?/A ]/ A?
H V.s

Mr. Adham Zewin - 0505084733




G12 Advanced

Physics Final Revision

Alg) dan) pall — gl 3l

T3-2023 - 2024

Mr. Adham Zewin - 0505084733




