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Physics Training Exam_Grade 12

First: objective questions (multiple choice)"all Question of one mark"

Which of the following choices causes the electric resistance of a copper conductor to

decrease to a quarter when its length and temperature remain constant?

A | Increase the cross-sectional area of the conductor to a double

B | Decrease the diameter of the conductor to a half

C | Increase the diameter of the conductor to a double

D | Decrease the cross-sectional area of the conductor to a quarter

In the shown electric circuit, there are 10 20 20

several resistors and a battery with

electromotive force 9 V and a negligible Y 8 (2 40
internal resistance.

Which of the following statements is 20 20 20

correct?

A | The intensity of the passing current through the resistor 3 Qis0.5A

B | The intensity of the passing current through the resistor 3 Qis1125A

C | The intensity of the passing current through the resistor 4 is05A

D | The intensity of the passing current through the resistor 4 is0.25A
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Physics Training Exam_Grade 12

In the shown electric circuit, the battery has an electromotive force Vg and an internal

resistancer. If: Ve, r

V: the potential difference between the two ends of the battery.

V,a: the potential difference between the two ends of resistor A.

A C
V¢: the potential difference between the two ends of resistor C. WWh W
2R 3R

I: total current intensity passing through the circuit)

Which of the following relations is correct?

A | Vy+Ve+lr =V

B | V=1(5R+)

C | Va=Va+ Ve

D | Vg=V+Vc+Ir

The circuit shown in the figure contains several 2A

currents.

So, the value of |3 is equal to .................... ,
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If the ratio between the magnetic flux density at points (x,y), which lie around a straight

By 2
wire carrying an electric current, is | — = —
By 3
+ 1 A1 + 1 Al
X Y Y X Y X X Y
<---Pe 4--Pe € =P PR W | PR, od-—-a-u-p || #-—-Pe
2em lcem 2cm lem 3cm 2 cm 3em 2cm

(D) (©) (B) (A)

Which of the following figures correctly expresses the position of each of the two points?

A | Figures Band D

B | FiguresBandC

C | FiguresD and A

D | FiguresAand C

The diagram illustrates two solenoids, and their

coils insulated from each other and wound

N 4N
: around a metal cylinder of the same type, an g
. . 1
electric current passing through each of them. ' t— L
— 2 ——p
If you know that the flux density at the center of

I
each coil is equal, what is the ratio between the current in each coil (l—)7
2

A |2

3

B |1

4

c 2

1

p |8

1
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Physics Training Exam_Grade 12

The figure shows three identical straight S + I + X II+

parallel wires placed in the same plane, each

carrying an electric current. The net magnetic

¥
&

force acting on wire L is equal to F,. If it is
moved to position XY, the net magnetic force

actingon it becomes F2. Then...............

Wire(K) Wire(L) Y Wire (M)

A | F,>F,, atsame direction of F,

B | F,>F,,atsame direction of F,

C | F,>F,, atopposite direction of F,

D | F,>F,, atopposite direction of F,

The following four figures A, B, C, and D show four rectangular coils from a single loop with
the dimensions of the coils marked on them. Each coil carries an electric current of 1A and is
placed in a uniform magnetic field with a flux density of B such that the direction of the

magnetic field is parallel to the plane of the coils.

Pl 0.2¢
0 F 9 I -
: 0s5¢ 03¢ A
. e S —— > e —— > E
| B 4 — 4 - | i >
¢ i — = i B [ B [
ose¢ || > ose || > 08¢
Hr = il B
(A) (B) (<) @)
Which coil is affected by the greatest torque?
A | Coil A
B | coil B
C | coilc
D Coil D
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Coaxial two long solenoids X and Y with the same number of turns per unit length (n), their radii
(r) of 40 mm and 20 mm, respectively, and carry currents of intensity I, and |,, respectively. The
net magnetic flux density at a point on their common axis is zero when coil Y is placed inside
coil X having the same axis.

Which of the following statements is incorrect?

A | The direction of current flow I, is opposite to the direction of current flow 1.

B | The magnetic field generated by the flow of current |, through coil X is equal to the magnetic field

generated by the flow of current |, through coil Y.

C | Thevalue of currentintensity |, is equal to that of I,

D | The value of currentintensity |, is a twice of that of I,

Two concentric rings lie in the same plane; each carry a current
() in the same direction. The diameter of the outer loop is twice

R that of the inner loop. If the magnetic flux density produced by
the outer loop at the common center is equal to 2B,

then the direction and magnitude of the resultant magnetic flux

density at the centerare ...........
The magnitude of the resultant
The direction of the resultant magnetic flux density
magnetic flux density
A | Perpendicular to the plane of the two rings, into the page 6B
B Perpendicular to the plane of the two rings, out the page 6B
C Perpendicular to the plane of the two rings, into the page 2B
D | Perpendicular to the plane of the two rings, out the page 2B
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The sensitive galvanometer pointer deflects in a certain direction and settles at a certain reading
when a direct current passes through it, while the electric motor coil continues to rotate without
stopping when the same current passes through it.

The main reason for the galvanometer pointer stopping and the motor coil rotating without stopping

A | the presence of softiron cylinder is only in the core of the galvanometer coil.

B | the presence of a cylinder splitinto two insulated equal halves in the motor coil only

C | thereis a u-shaped magnet with concave poles in both the galvanometer and the motor coil.

D | the presence of a pair of spring coils in the galvanometer coil only creates a torque when current passes

through.

The figure represents the ohmmeter scale. If

the external resistance 3kQ causes the device 2¢ 2

1
pointer to deflect to 2 of the scale.

The values Ry and |y are........

Rx IY
1
A 10000 =
: 20000 =
c 1000©2 =
D 1
20009 <1,
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A magnet is moved near a solenoid, generating an induced electromotive force of 4V between its two
ends in 0.5 s. When the number of coil turns is doubled and the same magnetic flux changes within a

period of 0.25 s,

the average induced electromotive force becomes.............

A lav
B |4v
C gy
D |16V

Two circular coils (1), (2), their radii are r; and r,, respectively, and they have the same number of
turns. They are placed in a magnetic field perpendicular to their planes. When the magnetic flux
density through them changes at the same rate, it is observed that the average induced emf in coil (1)

is four times its value generated in coil (2).

Then.....coeeueee
A | rn=2rn
1
B n=,n
C | n=4nr
D =-n
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A metal conductor (MN) with a length of % X % X X

40 cm and a resistance of 0.5 {) moves in l
X

the direction shown in the figure at a
150 § 80 cm
speed (v) perpendicular to a uniform

T X X X X X

magnetic field with a flux density of 0.5 T,
and if the force acting on the wire to make X X X X X

it move at a constant speed is0.16 N,

then the correct choice that correctly represents the value of the induced electromotive

force (emf) generated between the two ends of the wire and the direction of the induced

current in the circuit is ..........
The induced electromotive force is The direction through the conductor in the circuit
A 0.6V Clockwise
B 0.8V Clockwise
C 0.6V Anticlockwise
D 0.8V Anticlockwise

. . ) Coil X Coil Y
The figure shows two adjacent solenoids Xand Y
Fal FAY Fal Fay Fay FaX P A T . U o U . T . 1
wound on a soft iron rod. If the mutual { \ \ \ \ \ / / / f / {]
A" LYY | AY AR | v Vv v vy
inductance coefficient between them is M.
R | R
l t AN
Ve
To increase the mutual inductance coefficient between them to 2M, it is necessary to.....

(Assume that the distance between the two coils remains constant)

A Compress the coil Y to half its original length.

B Compress the coil X to half its original length.

C |increase V; of the source to double

D | increase the number of turns of each coil to double.
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The figure illustrates an experiment to demonstrate the effect of eddy currents when two
identical magnets (P and Q) are

dropped freely at the same Magnet P N l MagnetQ
S s

moment from the same height

1‘
through two cylindrical copper
tubes of the same dimensions, one
Copper tube

LR

slotted
lengthwise

of which is slotted lengthwise. copper tube

(There is no contact with the walls

of the tubes during free fall).

Which magnet reaches the bottom of the tube first and why?

A Magnet P, where high eddy currents are generated in the tube through which it passes.
B Magnet P, where low eddy currents are generated in the tube through which it passes.

C Magnet Q, where high eddy currents are generated in the tube through which it passes.
D Magnet Q, where low eddy currents are generated in the tube through which it passes.
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Q 64 oe” 4 'Cd

The figures above illustrate the rotation of an alternating current generator coil (dynamo) ata
constant rate in a uniform magnetic field.

Which of the following graphs represents the relationship between induced electromotive

force versus position?

- Q-. P T
Induced |~ TR T asil o | . ..
[t S Position Induced ] 5 it
eml P \"---.. ._/,/ e emf | \-{‘\ = Position
S R
a) b)
L R T
Induced *'/ \\G '/. \\\\S ,r Position |I]t|l|i.'i.‘d. I N\ f/ \‘\ /J/ Position
emf [P N /’:&’ N V' eml \ / ./
' " 0 s
c) d)
A | Graph (a)
B | Graph (b)
C | Graph (¢
D | Graph (d)
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At a power plant, voltage is generated at 11 kV, then raised to 220 kV before being transmitted over
long distances through high-voltage lines.

What is the main reason for using a transformer in this case?

A | To reduce the current intensity in transmission lines and thus reduces power loss.
B | Toincrease the current intensity to ensure voltage stability at the end of the line.
C | To convert alternating current to direct current before transmission.

D | 7o maintain a constant current frequency during transmission.

The following figure shows two AC circuits, one containing an ohmic resistor (R) and the other
containing an inductor (L) with negligible ohmic resistance. Assuming that the voltages of the two

sources have the same phase,

VO
) vQ)
—n— N

Which of the following is correct?

A | The current in the resistor leads the current in the coil by a quarter cycle.

B | The current in the resistor lags the current in the coil by a quarter cycle.

C | The current in the resistor is in phase with the current in the coil.

D | The phase angle between the currentin the resistor and the current in the coil is 45°.
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The figure represents an alternating current (AC) circuit containing

| ——W\,
i d an ohmic resi h ith f f |l
a capacitor and an ohmic resistor. When a current with frequency R
C
passes through it, then Xc = R. If the frequency is halved,
so the ratio between the impedance in the second case and the o\
- 3 > - \-_./
impedance in the first case is equal to .............
A 2
3
B 3
2
C 2
5
D | [
2
The circuit shows an LC circuit (oscillating circuit) containing an inductor L
with self-inductance (L), a fully charged capacitor with capacitance (C) -
. . . . . 2e K _
across switch K, and connecting wires with resistance R. I I +
" - s
So, the graph that correctly represents the relationship between the
intensity of the current passing through the inductor and the time from —] I
- +
the moment switch Kreaches position 2 is.................... Vs
I
A
I
B
A /\v/\ ”
I
C| A
\ WA A
I
D A
t
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In a cathode ray tube, when the potential difference applied between the cathode and the anode is

increased to four times its original value, the speed of the emitted electrons..................
A | increases to four times its original value
B | is doubled
C | is halved
D

increases to sixteen times its original value

Two light beams, X and Y, if source X produces 1.2x10" photons/sec, while source Y produces 10"

photons/sec, and if the ratio between the wavelength of light emitted from source X and the

wavelength of light emitted from source Y is . respectively, then the ratio between:

The power of the emitted ray from source X

oooooo

The power of the emitted ray from source Y

A | 36
25
B 6
5
c |5
6
D |25
36
The table shows the masses of some assumed particles that . have
The particle Its mass
the same type and quantity of charge. These particles are A 3
m
affected by the same potential difference.
B 27 m
Which of the following statements is correct?
C 81m
A | The kinetic energy of particle B is nine times the kinetic energy of particle A.
B

The kinetic energy of particle Cis nine times the kinetic energy of particle A.

C | The wavelength associated with the motion of particle B is three times the wavelength associated with the

motion of particle C.

D | The wavelength associated with the motion of particle A is three times the wavelength associated with the

motion of particle B.
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' . .. . . 14 .
In Bohr's hydrogen atom model, a photon in the visible region with a frequency of 6.17x10 " Hz is
emitted when an electron is transmitted between two energy levels.

What are the two energy levels between which the electron transmitted in the hydrogen atom?

(h=6.625x10""}.s)

A | The electron moves from level N to level K.
B | The electron moves from level N to level L.
C | The electron moves from level M to level K.
D | The electron moves from level M to level L.

Which of the following factors is necessary for the formation of a line emission spectrum?

A Heating a solid object to a high temperature

B Passing white light through a cold space

C Exciting separate gas atoms at low pressure

D Directing sunlight on a glass prism
Laser beam light is characterized by being monochromatic because......................

A | The systemisina population inversion state.

B | The excited electrons are in a metastable energy level.

C | The emitted photon and the incident photon have the same phase.

The emitted photons have the same energy as the incident photons when electrons transition from a higher

energy level to a lower energy level.
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The figure shows the energy levels in helium and neon ﬁ E; E,
atoms. When helium atoms are excited to energy level (E;). E,
The transition accompanied by thermal energy is the
transition of atoms from energy level .....................
Eg Eg
He Ne

A ok,

B | Lok

C E,to Eg

D | Ko,

The opposite shows two images (1, 2) when a laser beam

falls on a three-dimensional image.

Hologram

Xy

L

N
-
1

Which of the following choices shows the characteristics of each image?

Image (1) Image (2)
A Real Virtual
B Virtual Real
c Real Virtual
D Virtual Real
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In the following electric circuit, switches (A) and (B) - :
represent the input, and lamp (C) represents the output. f(‘:\
L A D
Which of the following groups of logic gates is equivalent
to the circuitz »
R B
A -
A -
B s
Ar—c
B AND 0—C
B——
A
L
C AND C
B [
A -
°
B
The graph illustrates the relationship between the n X 106 (em™)
r s
concentration of free electrons (n) in a doped semiconductor 5
4
crystal and the inverse concentration of acceptor atoms 3
1
(F) at a certain temperature, 2
A
1 1
0 > — m®
. . . ) Ny
The concentration of holes in the pure semiconductor crystal 2222z
at the same temperature = ..........
A | 10%em”
B [10"cm”
c |10°em”
D | 10%cm”
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Second, objective questions (multiple choice) "Each question two marks"

The figure represents part of an electric circuit containing A:ﬂf%
three resistors A, B, and C connected together as shown. A C
— —N—e
The ratio between the power lost in A:B:C, in that order, B R
) Ay
I1Seeeeeces BR
A | 2243
B | 3:2:4
C [4:2:3
D | 2:3:4
AL
The figure represents an electric circuit containing a ' k
K
battery with an electromotive force Vg of negligible 2 2
1.5RZ oR 23R
4 internal resistance, several resistors connected together, E3 b3
and an open switch K.

When switch Kiis closed, .........

The ratio between the voltmeter reading before and after closing
The ammeter reading
the switch respectively
. 5
A increases Z
6
5
B decreases Z
6
. 3
C increases -
10
3
D decreases —
10
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The graph illustrates the relationship between the 1(A)
ammeter reading (1) in an electric circuit and the 1 A
16.4 | oo

intensity of the electric current (l,) passing through . B

Lo Sl
the galvanometer coil inside the ammeter for 10 L
ammeters A and B, each in a separate electric circuit, b
where the galvanometer is connected to a shunt b Is (A)

0405 °

resistance R, to be converted to ammeter (A) and the

galvanometer is connected to a shunt resistance R; to be converted to ammeter (B).

R
Then, the ratio (—Z) Sarerereerererens
R1

A |1
2
B |4
5
C |5
4
D |2
1

The graph shows the relationship between the instantaneous induced electromotive force

generated in the AC dynamo emf (V)
rF s

coil and time during one

cycle.

L J

The average induced emf generated within the interval 2t to 7t

Then, the ratio ( - — - =
The average induced emf generated within the interval 5t to 10t

A |2
5
B |2
3
c |1
1
D |1
5
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Figure (1) represents an electric circuit containing a battery, an inductor, and an ohmic resistor R.

Al
Figure (2) represents the relation between the rate of change in the current intensity of the inductor Tt

and the intensity of the current passing through it (I) when switch K is closed. So, ...

R L -—( /s)

4 At
VWV M 200

K
VA 11 I(A)
1 >
lr=10 5
Figure (1) Figure (2)
The value of the resistance (R) is The inductance (L) of the inductor is
A 2Q) 10mH
B 3Q 45mH
C 4Q 50mH
D 25Q 65mH

An oscillating circuit contains a capacitor (C), an inductor (L), and

can receive a wave with frequency (f).

Which of the following changes would enable the circuit to receive
awave with a frequency of (0.5 f)?

The inductance of the coil becomes The capacitance of the capacitor becomes
A 8L 0.25C
B 0.1251L 4C
C 8L 05C
D 0.1251L 2C
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An induction coil with an inductance of 0.1H was connected to a direct current source with
an electromotive force of 200 V, causing a current of 5A to flow in the circuit. When

0 connected to an alternating current source (dynamo) with a maximum electromotive force
of (282.84 V), a current with an intensity of 4 A passed through the circuit.

The frequency of the source and the phase angle between the total voltage and the current

are approximately equal to.........
The frequency of the source is The phase angle between the total voltage and current is
A 92.8 Hz 55.55°
B 48 Hz 36.87°
C 24 Hz 38.66°
D 20 Hz 31°

An RLC circuit consists of components connected in series with a resistance of 100 Q to an

AC source with an effective voltage of 200 V and an angular velocity of 300 rad/s. When only
40 the capacitor is removed, the current lags the total voltage by 60°. When only the inductor is
removed, the current leads to the total voltage by 60°.

The power consumed in the circuit is equal to...........

A | 50w

B | 100W
C | 200W
D |400W

Page 21 of 24

2025-2026 (siall alailly pulsilly il 6,055) abbgane ol Goa>



Physics Training Exam_Grade 12

The figure represents a photoelectric cell, when light Incident

light

rays fall separately to illuminate the metal surface of
a photoelectric cell (cathode) with a critical
Anode

wavelength (A,). Data on the intensity and .
milliameter

wavelength of four light rays are recorded in the

following table.

.-lrl
y The incident light Its wavelength Its intensity
K e High
L g?\c Low
M 3 High
2 g
N ;Ac Low

Which of these incident rays causes the greatest deflection of the milliammeter

pointer in the shown photoelectric cell?

A K
B |
Cim
D I N

A photon of X-rays (A= 3A) collides with a static electron. If the increase in the electron's
- kinetic energy is equal to 1.1 x 10'16],
then the wavelength of the scattered photoniis ......................
A 1114
B 134
C 364
D l66A
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The following diagram shows a Coolidge tube, and the adjacent graph represents

the relation between radiation intensity and wavelength of the X-ray spectrum

produced by the tube.

Vi

Radiation intensity

Vi

» Wavelength

FEY

When the potential difference V, in the Coolidge tube shown increases, then the

wavelength ............

A | A, decreases

B 7\.1 increases

C A, decreases

D 7xm increases

In the figure, if the resistance of the diode is negligible in

510
the forward connection and infinite in the reverse ’: MWV
connection. If a battery with an electromotive force of 2V -

(of negligible internal resistance) is connected so that its :4 WV
positive pole is connected to terminal A, (A ?
the ammeter will read an electric current of intensity....... A Be——
A | 2A
B | 0.4A
C | 14A
D | Zero
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Third, essay questions: each question two marks

The figure shows a ring and a straight wire in the

same plane, each carrying an electric current of 2 A

w

in the direction shown.

[a] Determine the direction of the resultant

magnetic flux density at the center of the ring.

[b] Calculate the magnitude of the resultant magnetic flux density at the center of the ring.

(Given that: the magnetic permeability of air y = 47 x 10" T.mA")

The figure shows a voltage step-down electric transformer of efficiency 80%

lp=05A

-

250 vV

o . W aWa
1  — —

[JJ]J

|
/ UV UUYU
S
<
—W
Py

Calculate: N, = 200

a) The number of the primary coil turns.

b) The value of the resistance R.
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