Grade 12 Advanced H Previous years exam questions H 2022 - 2023

1) Depending on the figure if the magnet is moved away from the coil. What is the direction of the
induced current in the upper part of the loop?
a) Itcan be in any direction.

b) Perpendicular to the plane of the ring.

c) From point B to point A.

d) from point A to point B.

2) Aring of radius (5.0 cm) in a magnetic field of strength (15.0 T) The magnetic field makes an angle
of (6 = 60°) with the plane of the ring. What is the magnitude of the magnetic flux?

a) 0.10 Wb

b) 0.06 Wb

¢) 0.12 Wb

d) 0.05Whb

3) Which of the following equations cannot be used to find an induced potential difference when the
angle changes between the magnetic field and the area vector perpendicular to the plane of the loop.
., do
a) ABsmOZ
b) ABsin@
c) ABwsin@

d) wABsinwt

4) What is the direction of the induced current in loop (2) when the current in loop (1) is increases.
a) Itcan be in any direction.
b) Perpendicular to the plane of the ring.

¢) From point B to point A.

d) from point A to point B.
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5) depending on the data shown in the figure, determine the magnitude and direction of the induced

current in the loop.

Magnitude Direction 'B= 2001

a) |8.60x10%A Counter-clockwise [R el icese o

b) | 3.40x10°A Counter-clockwise . l

c) | 8.60x10A Clockwise L

d) |3.40x103A Clockwise b= 100 coa/d

6) Which of the figures shown below represent a DC generator, and what is the name of the

connecting part between the generator and the electrical circuit?

The part name

n;’- -@n ngﬂ u@n a) Two slip rings

b) Commutator

glll.',"||;. I||-‘|‘|ql-‘,_ ", ;: 1 | ““"':' C) Commutator

(a) (b) (<) (d)

d) Two slip rings

7) An electric motor is a device that ...........
a) Produces an electric current from a mechanical movement.
b) It produces electromagnetic energy from electrical energy.
c) converts chemical energy into electrical energy.

d) Produces mechanical motion from an electric current.
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8) Which of the following equations can be used to find the electric field induced by a changing

magnetic field flux?

a) gﬁE.d*z—d‘;ﬂ
b) §B.ds=—"¢
c) gﬁﬁ.d*z—%
d) $E.ds=""

9) A solenoid with a length of (30.0 cm) and a diameter of (5.0 cm) and the number of turns (600).
The current passing through it increases at a rate of 22.5 mA/s. What is the magnitude of the self-

inductance of the coil and the electric field induced inside it at (1.5 cm) from its axis.

(E) magnitude | (L) magnitude
a) |4.24x107V/Im | 2.96x103H
b) |5.63x10%V/m | 1.18x102H
c) |2.81x10%v/m | 2.96x103H
d) |2.81x10%v/m | 1.18x102H

10) An inductor of (500) turns and a cross-sectional area of (5.0cm?) and an inductance of (0.8H) in

which an electric current of (1.5A) passes. What is the flux linkage through the coil?

a) 1.2Wb
b) 6.0x102Wb
c) 2.4x10°Whb

d) 0.3Wb
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11- In the figure, when the switch (S) is closed in coil No. (1), an induced potential differenceisin.........
a) Coil No. (2) due to mutual induction

b) File No. (1) due to mutual induction - t “\?}f
c¢) File No. (1) and (2) due to mutual induction only

d) Coil No. (1) and (2) due to self-induction and mutual induction 'y

12) A long solenoid of diameter 4.0 cm and n=300 turn/cm inside a short coil of diameter 6.0 cm and
N=40 turn. The current in the solenoid increases at a rate from zero to 2.50A over a time of 50.0ms.
What is the magnitude of the potential difference induced in the short coil when the current changes?
a) 0.095V AP0 N0 Y A W T
b) 0.379 V _'31 - h
c) 0.213V

d) 50.0V

13) A series circuit contains a 48.0V battery, an inductor of 1.80H, a 16.0k resistor, and a switch.
Find the time constant?

a) 1.13x10%s

b) 0.1125s

c) 8.89x10%s

d) 8.89s

14) A series circuit contains a Vemi=48.0V battery, an inductor of inductance L=1.80H, a resistor
R=16.0kQ, and a switch. How much work is done by the battery from t=0 s to t=1.40x10* s?

a) 1.13x10*J

b) 6.80x10J

c) 8.60x10°J

d) 8.60x103J

Mr. Alaa Mokhtar 0504830860




Grade 12 Advanced H Previous years exam questions H 2022 - 2023

15) The total energy stored in the LC circuit in series is (20.0J) What is the energy stored in the

magnetic field of the coil when the strength of the current passing through it is equal to half of the
.
maximum value of the current (7)

a) 10.0J
b) 5.00J
¢) 15.0J

d) 2.00J

16) What is the current that flows in a inductor whose self-inductance is (1.2H) and that stores a
magnetic energy of 375J

a) 50A

b) 18.0A

c) 25.0A

d) 1.8A

17) When the switch of the circuit in the figure is closed, the current and the voltage in the circuit
oscillate over time. What is the physics quantity represented by the y-axis in the graph? (Electrical
resistance is neglected in the circuit)
a) The energy stored in the magnetic field N\ | TN 7
b) The charge

¢) Thecurrent

d) The energy stored in the electric field
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18) Which figure represents the voltage and current as functions of time for an ohmic resistor circuit

connected to an AC source?

(a) (b) (¢) (d)

19) - The graph represents the phase vectors at an instant time of the voltage and current difference
in an AC circuit, what type of circuit is this and what is the magnitude of the electric potential

difference between the two ends of the resistor in the circuit at this time.

Type of the circuit | vk magnitude 15
a) | R-circuit 8.82V
0.8
b) | RL-circuit 8.82V
c) | R-circuit 0.66 V
d) | RL-circuit 0.66 V

20) An electric power station producing 500MW of power is transmitted at a potential difference of
400kV through a power transmission line whose total resistance is 19.2Q2. How much power is lost
during transmission?

a) 24kwW

b) 30MW

c) 12TW

d) 0.06W
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21 -An ideal transformer has the number of turns of its primary coil (500) and the number of turns
of its secondary coil (100) if the effective potential difference between the two ends of the primary
coil is (120V) and the power of the device connected to the secondary coil is (100W), what is the
maximum current that passes in the secondary coil .

a) 0.24A

b) 4.2A

c) 24A

d) 59A

22) What type of transformer is used at the beginning of the power transmission line and what type

of transformer is used at the end of the power transmission line (consumption places)

At power station At consumption places
a) | Step-up transformer Step-down transformer
b) | Step-down transformer Step-up transformer
c) | Step-up transformer Step-up transformer
d) | Step-down transformer Step-down transformer

23) Which of the following equations is Maxwell-Ampere's law and which represents the

displacement current?

Displacement current le= | Maxwell-Ampere’s law ¢ B.ds =

do

a) £g—b po(Ig +1)
dt
do

b) £g—2 po(lg+1)
dt
do

c) e &g +1)

Ho dt 0
0 dF Ao,
Eo—7/ Eo—7—
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24) Capacitor with circular plates of a radius (0.1m) and the distance between plates is (1.2mm) What
Is the magnitude of the displacement current between the plates when the rate of change of the electric
field between the plates is (12.0V/ms)

a) 3.3x1016A

b) 3.3x102A

c) 12A

d) 1.2x103A

25) What is the wavelength of electromagnetic waves with a frequency of 450MHz?
a) 0.76m
b) 0.67m
c) 0.67cm

d) 7.6cm

26) A conducting ring is moving from left to right through a region that contains a constant magnetic

field as shown in the figure. In which area there is an induced current in the ring?

a) region D P X K X X X X Xi
xil xxx§
b) region E § x ;@x |
— 1 x ¥ X x x|
c) region F Poox Eox oxox x xi i
{DIiE | F | Gi
d) region G

27) A conducting ring is moving from left to right through a region that contains a constant magnetic

field as shown in the figure. In which areas there is an induced current in the ring?

.2 - - - -

. ©: @ © @ :
a) regionsaandc : : ole.s ole : :
C > @ W :® :
b) regionseandc i eile o Pe
C) regionseanda : : ele & ote : :
a:ib C d | e

d) regionsbandd
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28) A 5-turn square loop whose side length is (0.20m) is placed in a magnetic field that makes an
angle of 30° with the normal to the plane of the loop. The magnitude of this field varies with time as:
B(t) = —2t3 . Where t is measured in s and B in T. What is the magnitude of the induced potential
difference in the loop at (t=2.0 s)?

a) 0.74V

b) 2.8V

c) 42V

d) 2.4V

29) A rectangular metal loop with a length of 4.0 cm and a width of 2.0 cm in a magnetic field of unit
T perpendicular to its surface and changes with time according to the equation B (t) = 7.0 t?>. What is
the magnitude of the potential difference induced in the loop att = 5.0 s?

a) 0.60V

b) 0.06 V

c) 0.14V

d) 1.4V

30) A metal bar is moving at constant velocity v through a uniform magnetic field point into the page,

as shown in the figure. Which of the following most accurately ® Og ® 8 &
® ® ® |
represents the charge distribution on the charge of the bar? ®i3 ® ® / ®
® ® ®
® ® ® ¥
— -+ N P O o
= + M 3
M- -
= + + Bl -
a) b) * C) === d) +++
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31) The graph shows the current through a 12mH inductor. What is maximum potential difference

AV ing Induced in the inductor over the period shown?

Ci(A)
6.0~ gy

a) 72V 3.0+ / \
ull 74 \ i/

b) 108V AT T
3.0~ \

) 144V 6.0 \

t(x1073%s)

d) 36V

32) The graph shows the current through a 10mH inductor. What is maximum potential difference

AV} ina INduced in the inductor over the period shown? 1(A)
4.0
a) 20V .'
b) 30V o =t ;-“\7 =+ Lix13s
2.0 4+
C) 40V 4.0 4
d) 60V

33) A 7.0mH inductor is connected to a circuit with current (1) passing through the inductor. What
is the magnitude of the induced potential difference in the inductor at t=3.0s, if the current varies
with time as: I(t) = 5 + 6t — 2t> (Where | is measured in A).

a) 35mvV

b) 22 mV

c) 90 mv

d) 42mV

34) An inductor in which a changing current is passing through it I(t) = 5 + 7t — 2t at t= 3.0s the
induced potential difference in the inductor is 0.036 V. Calculate the inductance of the inductor.

a) 3.5mH

b) 2.2mH

c) 9.0mH

d) 7.2mH
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35) Which of the following is equivalent to the henry ( H) unit? Where (T- tesla, A- ampere, m-meter)
a) Tm?A?
b T m2 A2
c) Tm?Al

d) Tm?A

36) Which of the following is equivalent to the tesla ( T ) unit? Where (H- henry, A- ampere, m-meter)
a) Hm2A?
b) Hm?2A
c) Hm2Al

d) Hm?A

37) Two coils are shown in the figure. Coil 2 has a current | flowing

B Y S TN TN PN,
4SS Ml vianvntei

in the direction shown. When the switch in the circuit containing

coil 2 is opened, what happens in coil 1?

a) Acurrentisinduced in it that flows in R fromatob
b) A currentis induced in it that flows in R from b to a
c) No currentis induced in coil 1

d) A currentisinduced in it that flows in two directionbtoaandatob

38) When the switch of the circuit in the figure is closed, the current and the voltage in the circuit

oscillate over time. What is the physical quantity represented by the y-axis in the graph?

a) The energy stored in the magnetic field. - y

b) The charge

c) The current T

d) The energy stored in the electric field.
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39) When the switch of the circuit is closed, the current and the voltage in the circuit oscillate over

time. what is the physical quantity represented by the y-axis in the graph?

a) The energy stored in the magnetic field. Wi
b) The charge E: L g
Lo

v

¢) Thecurrent

time

d) The energy stored in the electric field.

40) What is the electric field amplitude (Emax) of an electromagnetic wave whose magnetic field
amplitude is (5.0x10°T)

a) 1.5x103V/m

b) 6.7 x 10°V/m

c) 6.7x10°V/m

d) 1.5x 10°V/m

41) What is the electric field amplitude (Emax) of an electromagnetic wave whose magnetic field
amplitude is (2.22x10°T)

a) 1.5x103V/m

b) 6.7 x 10°V/m

c) 6.7 x10°V/m

d) 1.5x 10°V/m

42) An AC power supply puts out a voltage as: V., = 170sin (260t). The power supply is
connected to a resistor of 150 resistance. What is the average power dissipated in the resistor?

a) 963 W

b) 480 W

c) 1000 W

d) 1920 W
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43) An AC power supply puts out a voltage as: V,,,s = 200sin (2160t). The power supply is

connected to a resistor of 204 resistance. What is the average power dissipated in the resistor?
a) 1000 W
b) 4000 W
c) 2000 W

d) 8000 W

44) An AC power supply puts out a voltage as: V.,,y = 120sin (260t). The power supply is
connected to a resistor of 150 resistance. What is the average power dissipated in the resistor?

a) 960W

b) 480W

c) looow

d) 1920W

1
EoHo

45) What is the unit of the physical quantity expressed by the formula [

(Mo = 4T X 107" N/A? | gy = 8.85 X 10712C2N/m?)
a) m.s
b) Am
¢c) Am?!

d) ms?!

46) Which of the following is correct formula for the electromagnetic waves speed c in space

a) c=\/%
b) ¢ =.eotto
C) c=\77°_0
d) c::j%z
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47) Depending on the figure. What does symbol Z represent in this equation |Ade2 —Z 0"1

a) The number of turns for coil 1 (Nz). “'x ),\ v/ w‘
il |

- !

b) The mutual inductance between the two coils M ¢ i] ‘& Hl|l )

i

Coil I Coil 2

o The self-inductance for coil 2 L.

d) The self-inductance for coil 1 L.

48) What is the incorrect statement about an electromagnetic wave travelling in vacuum?

a) The electric and the magnetic fields change in time, but do not change with position in space.
b) The electric and the magnetic fields change in time and position in space.

c) Both electric and magnetic fields exist in a plane perpendicular to the direction of propagation.
d) The electric field vector and the magnetic field vector are always perpendicular to each other.

a) The energy is transported with speed c in the direction of propagation.

49) The total amount of energy stored in an LC series circuit is 8.0 J. When the current through the
inductor is equal quarter to its maximum value ( IT'") how much energy is stored in the magnetic field

a) 20J
b) 8.0J
c) 0.50J

d) 1.0J

50) What is the direct current that flows in an inductor whose self-inductance is (1.2H) and stores a
magnetic energy of 375J?

a) 5.0A

b) 18A

c) 2.5A

d) 1.8A
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51) The total energy stored in an LC series circuit is 8.0J. When the current through the inductor is
equal to half its maximum value (17’") how much energy is stored in the magnetic field?

a) 2.0J
b) 8.0J
c) 4.0J

d) 6.0J

52) The figure shows an electric transformer, where (Ns = 8) and (Np =4), and the primary coil is
connected to a source of electromotive force, where (Vp = 110V). What is the magnitude of the
potential difference in the secondary coil? And what type of transformer?
a) 55V, a step-up transformer
N =
b) 220V, a step-down transformer Ny ~ - N
c) 220V, a step-up transformer ‘ '

d) 55V, a step-down transformer

53) In the figure, the current 11 in coil 1 increased from zero to 2.0A in (50ms). The self-inductance
for coil 1 is (0.1H) and the self-inductance for coil 2 is (0.2H), and the mutual induction between the
two coils is (0.04H). What is the magnitude of the potential difference induced in the coil 2.

a) 16V

b) -1.6V _—

) 0.6V

d) 0.6V
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54) In the figures, the straight wire carries an electric current, I, and the wire loop moves at a constant

speed ¥ in the same plane as the straight wire as shown in the figure. In which of the following cases

is the smallest induced current (non-zero)? I
U
a) casel i f A 1l ==
b) case 2 5
U

c) case3 Casel Case2 Case 3 Case4

1 A=l 2 dldl 3 A=l 4 all=Ji
d) case 4

55) In the figure is an electric circuit. Which of the following curves represents the flow of current as

a function of time when a switch is suddenly opened after it has been closed for a long time?

. a
“urrent . )
Current Current
R
ik em/f
) - 5 -
I'me [ime [ime
B C

56) What is the rule for determining the direction of the induced current?
a) Ampere's Law
b) Ohm's law
c) Newton's third law

d) Lenz's law

57) For the figure shown. Which of the following equations expresses magnetic flux?

b) ®p =B x dA

C) ¢B:¢§ﬁ)

d) ®p=¢B xdA
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58) A generator is started by rotating a coil containing N number of turns in a constant magnetic
field B where the coil rotates at a frequency f. Which of the following curves shows the induced
potential difference as a function of time for an AC generator?

AV, 'l Al nd A\',,,:

a) Caselonly "

b) Case 2 only

» [

c) Case 3only

d) Casesland?2 Casel 13l Case2 23l Case3 3l

59) Select the correct statement about the electromagnetic spectrum from the following statements?
a) X-rays used in medical imaging are not part of the electromagnetic spectrum.
b) Visible light waves have higher frequencies than gamma waves.
¢) Microwaves can be seen with eyes

d) Infrared waves have longer wavelengths than visible light.

60) A current of (I=100mA) passes through a solenoid with length (50.0cm), its cross-sectional area
is (A=2.0x10*m?), and its number of turns is N=4000. What is the self-inductance of the solenoid?

a) 10.0mH

b) 3.5mH

c) 25.0mH

d) 8.0mH

61) The magnetic flux through a coil change with time (t) according to the equation ®s = -2t What is
the magnitude of the potential difference (Vind) induced in the coil at t=3.0s

a) 2.0V

b) -6.0V

c) 6.0V

d) -2.0V
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62) Faraday's law of induction states that it induces a potential difference in the presence of a

changing magnetic flux, what is the formula for that?

a) AVipg = — dt%
b) AVipa = — %
C) AVipg = — %
d) AVipg = — %

63) In the figure, the magnetic field increases at a rate of 200 T/s. Calculate the strength of the current

passing through the resistance during the decrease in the magnetic field.

a) 0.4A X X X x B x
10 cm
D >
b) 0.2A XA — " WWW——x— X
: 10 Q
c) 06A ¥ X X X X
|
; I
d) 0.3A | % 0w x
v il
¥ X 40V X X

64) In the figure, the magnetic field decreases at a rate of 200 T/s. Calculate the strength of the current

passing through the resistance during the decrease in the magnetic field.

a) 04A " ; - « B 5
10 cm
b) 02A - - ——— - >
XA % Wﬁ‘- X
! 0
c) 0.6A . 10 Q
X! X X % X
E I
d) 0.3A g\
X1 X X X X
I
\ :}
» X aav X X
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