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Royal Guard of Oman Technical College, Physics Semester Two - First Session Academic Year: 2024/2025

Question 1: Multiple Choice Questions (14 marks)

There are 14 multiple-choice items worth one mark each.
Shade in the bubble ((O) next to the correct answer for each item.

1)  Which one of the following shows the magnetic flux lines produced by a current in|
a straight wire?

O C I ) O )
N

AL A
O @ O 010 HEED)
N U

2) An experiment was conducted to see the magnetic effect of an electric current on
a wire. It was found that the wire moves upwards as shown in the figure below.

What can be done to make the wire move downwards? e Wire

Use stronger magnets. N

Decrease the current intensity.

Move the magnets closer to each other.

current
direction

0000
|

Change the direction of the current.

3) A conductive strip carries an electric current of (I = 5A), which has (6.0 x 10%) free
electrons per m® in the presence of (B = 0.2T) magnetic field perpendicular to it.
If the strip’s thickness is (t = 0.1 mm), what is the Hall voltage across the strip?

O 1.04x10°°V
O 2.08x10°V
O 417 x10%V
O 833x10°V

Do not write in this space
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Question 1 continued

4)

S)

6)

A rectangular coil moves at a constant speed to the left through a uniform magnetic
field (B) as shown in the opposite figure. Determine the direction of the induced

current in the coil as it exits the magnetic field. X X _x x x
O Clockwise. X X
. X X

O Counterclockwise.

X X
O Fromatob.

X X
O No induced current.

b

Which one of the following situations will not cause the generation of an induced
(e.m.f)?

Moving a magnetic field around a conducting loop.
Moving a conductor inside a changing magnetic field.

Changing the surrounding magnetic field of a conducting loop.

0000

Passing a steady current through a conductor in a constant magnetic field.

Which figure below represents a working step-down transformer?

o@ R o —+— R

C)<\J> ‘[jR C)JT_ 4[jR

Do not write in this space
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Royal Guard of Oman Technical College, Physics Semester Two - First Session Academic Year: 2024/2025

Question 1 continued

7)  An alternating current (I) varies with time (t) according to the equation:

I = 3 sin(50t)
What is the mean power dissipated in a resistance of (10 Q)?
O 21w O 30w
O 45w O 810w

8) Alight of wavelength (450 nm) incident on a metal surface, emits photo electrons. If
the light is replaced with another light of double intensity and a wavelength of
(400 nm), how will the number of the emitted photoelectrons and their kinetic energy

be affected?

Number of ejected Kinetic energy of the ejected
photoelectrons photoelectrons
) Decrease Decrease
) Increase Increase
O Decrease Increase
O Increase Decrease

9) A metal of work function (2.9 eV ) is used in a photoelectric cell. Which one of
the following wavelengths will emit photoelectrons from the metal with
maximum kinetic energy?

350x 10 ' m
4.28 x 10 7 m
520%x 10 " m

000O0

7.01 x 10 7 m

Do not write in this space
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Question 1 continued

10) Which one of the following is correct about the observation and the conclusion in an

11)

alpha particle scattering experiment?

O 0 0 O

Observation

Conclusion

Most alpha particles come
straight back

The nucleus is negatively charged

Most alpha particles come
straight back

The mass of the atom is
concentrated in its center

Most alpha particles go straight
through

The mass of the atom is
concentrated in its center

Most alpha particles go straight
through

The nucleus is negatively charged

The figure below shows a radioactive element that radiates three different radiations
(A), (B), and (C). Which row correctly identifies the three radiations?

0 00O

+ -
| |
| |
B
C
A
Radioactive source
A B C
Alpha Beta Gamma
Alpha Gamma Beta
Gamma Beta Alpha
Beta Gamma Alpha

Do not write in this space
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Royal Guard of Oman Technical College, Physics Semester Two - First Session Academic Year: 2024/2025

Question 1 continued

12) How many neutrons does an element with the symbol (??g X ') contain?

38
52
90
128

0000

13) The mass difference between the nucleus (;Li ) and its components is (0.042 u).
What is the nuclear binding energy per nucleon in MeV?

O 3.923
O 5.604
O 13.076
O 39.228

14) If the decay constant of element (A) is twice the decay constant of element (B), and
the half-life of element (B) is (10 years), what is the half-life of element (A)?

O 2years
O 5years
O 10 years
O 20 years

Do not write in this space



Royal Guard of Oman Technical College, Physics Semester Two - First Session Academic Year: 2024/2025

Question 2: Extended Questions (56 marks)

Write your answer for each of the following questions in the space provided.

Be sure to show all your work, including the correct units where applicable.

15) a. Complete the table below. (2 marks)

Term

Definition

A region of space where a force is experienced either by
moving charges or by permanent magnets.

An uniform magnetic flux density which, acting normally on
a long straight wire carrying a current of 1 ampere, causes
a force per unit length of (1N m=") on the conductor.

b. On the figure below: (2 marks)

(i) Draw the direction of (I).

(i) Write the name of the magnetic poles in the two boxes.

Do not write in this space
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Royal Guard of Oman Technical College, Physics Semester Two - First Session Academic Year: 2024/2025

16) Force of (0.01N) acting on a wire of length (0.2m) carries a current of (5A). If the wire
is placed perpendicularly to the magnetic field,
what is the magnetic flux density (B)? (2 marks)

17) Beam of charged ions passes through a velocity selector that contains an electric field
(4.2x10*V/m) and a magnetic field (8.4 x 103T), which are perpendicular to each
other.

a. If the ions do not deflect as they pass through the device, find the velocity (v) of
the ions. (2 marks)

b. If the electric field is reversed and the charge of the ions is (3.2 x 1077 C),

calculate the net force acting on the beam as it enters the device. (3 marks)
c. Write two components of an electron beam tube. (2 marks)

1.

2.

Do not write in this space
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Question 2 continued

18) The figure below shows a square loop passing perpendicularly with a constant
velocity through a uniform magnetic field with a magnetic flux density of (4 T).

X X X
x:'_x': X
> Ly
xI x1 X

L—dJd
a X X %
X X X

X X X
£
L))
A xI 'x
L_ 1

x € x X

X

X X

>V

d

a. Define each of the following:

- Magnetic flux. (1 mark)
- Weber. (1 mark)
b. In the diagram opposite sketch ¢ A
a graph showing the variation
of the magnetic flux (¢) through
the loop with time (t) between BA
points a and d.
(2 marks)
> {
c d

c. If the magnetic flux through the square loop is (5 x 10 -2 Wb), calculate the length

of one side of the loop.

(3 marks)

Do not write in this space
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Royal Guard of Oman Technical College, Physics Semester Two - First Session Academic Year: 2024/2025

Question 2 continued

19) a. Complete the table below.

(3 marks)

Phase angle between the
current and the voltage

AC Circuit Imoedance
component P (use the terms leads, lags and
in phase)
Only L X,
< Current leads the e.m.f by an
c

angle of%

LCR (in resonance)

The current and the e.m.f are in

phase
b. The figure below shows a LR circuit and its phasor diagram.
R=270Q) Y
VXYY XLA Z
L=055H
30°
X

4®_

VY

If a capacitor was added to the above circuit with a capacitive reactant of

(X, =67 Q), calculate the new phase angle (0).

(4 marks)

Do not write in this space
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Question 2 continued

20) The figure below shows a LCR circuit.
600 V 300v 400V

— R —WA—]|

A
W,
\Y%

Calculate the value of the alternating voltage (V).

(2 marks)

21) The figure below shows the variation of the stopping voltage (V ) against the
frequency (f) of the incident light on the surface of a photoelectric cell.

Stopping voltage (V)

A
l }
6.0————~—]+— --—4[
| |
{ {
5.04-—-—+- T
| //
| |
40— /]
1 }
| |
3.0——f——+- i
| %
| |
2.0 77}777 k,,\\
| |
| |
| |
1.0 ———- =
| |
| |
< { —>
0.5 2.5 f(x10" Hz)
A

Do not write in this space
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Royal Guard of Oman Technical College, Physics Semester Two - First Session Academic Year: 2024/2025

Question 2 continued

a. Define stopping voltage. (1 mark)

b. What is the value of the threshold frequency? (1 mark)

c. If the frequency of the incident light is (1.75 x 10" Hz), calculate the maximum
velocity of the emitted electrons. (4 marks)

22) The figure below shows an experiment that investigated photoelectric effects. The
incident photons have a frequency of (1.4 x 10" Hz). A potential difference was
applied and data was collected as shown in the table below.

() Potential
\/ A
Photons Current (LA) difference (V)
y//4
: {% H_ 20 0.25
6 0.75
+ - 0 1.25
L e

Do not write in this space
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Question 2 continued

a. Define photon. (1 mark)
b. Find the energy of the incident photon. (1 mark)
c. Calculate the maximum kinetic energy of the emitted electrons. (2 marks)

23) The table below shows a summary of the composition of radioactive emissions
(Alpha, Beta, and Gamma).

Fill in the blanks. (4 marks)
. . . (vY) gamma
P t ticl - ticl + ticl
roperty (o) particle (B-) particle (B+) particle radiation
Mass About u/2000 | About u/2000
El i
Nature Helium Electron ectromagnetic
waves
Speed Up to 0.05 ¢ Up to 0.99 ¢ Up to 0.99 ¢

24) A nucleus of Radium (¢2¢ Ra) radiates and turns into Radon (222 Rn).

a. Complete the nuclear equation.

226 222
o Ra — 5 " Rn +

12

Do not write in this space

(1 mark)
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Question 2 continued

b. Data for the masses of some particles is given in the table below.

Particle Mass/u
Proton 1.00728
Neutron 1.00867
Radon (¢ Rn) 222.00

Calculate the following:

(i) The mass defect of

G R).

(2 marks)

(ii) The binding energy of 22 Rn) in MeV.

(2 marks)

Do not write in this space
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Question 2 continued

25) A sample of Astatine (° Af) initially contains (1.68 x 10" nuclei) and its half-life is
(100 x 10 s).

a. Define half-life. (1mark)
b. Calculate its initial radioactivity (A,). (2 marks)
c. Radioactivity after a time of (2.0 x 10 s). (2 marks)

Do not write in this space
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Royal Guard of Oman Technical College, Physics Semester Two - First Session Academic Year: 2024/2025

Question 2 continued

26) The graph below shows the relationship between the binding energy per nucleon and
the number of nucleons.

N -

|

=N W R U1 NNl

Binding energy per nucleon/MeV

50 100 150 200 250 300
Nuncleon number

Calculate the energy released in units (MeV) when a nucleus with (200) nucleons splits
into two nuclei, each containing (100) nucleons. (3 marks)

[ End of Examination ]

Do not write in this space
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Formulas and constants

Magnetic fields . .
and F, = Bllsin 0 F, = quBsin 0 = 2V
electromagnetism —_— =
: Vo 2L - m,  B2r2
"™ ntq B
i —ANOD mv
Ele?troma.gnetlc E= g © = BAsing A=nr Lo
induction At Bq
X = X, sin(wt) o = 2nf P =1?R
I, V,
I =— V, =— P=1V
rm.s \/'z r.m.s \/-2
X, = 2nfL Xc = 1 AV =1 R
Alternating L= Am C~ anfC LAES ST
currents
AVr.m.s = lr.m.sZ AVr.m.s = Ir.m.sXL AVr.m.s = Ir.m.sXC
X; —X
Z = JR? + (X, — X0)? tan(p=%
— 2
AVipax = \/ AVE + (AV, — AV()? t AV, — AV,
an =
Vs _ Ns _ IP £ = 1 ¢ AVR
vp_Np_Is r_ZH\/R
hc 1
E=hf=7 Emevrznax=evo ¢=hfo
Quantum Physics
1
hf = hf, + Emevrznax KE a5 = hf - ¢
934 MeV
E=Amc? = —ON _
=——=N1
Particle and At
Nuclear physics 0.693
A= t X = Xoe—llt
2

Constants

c=3x10%ms1

m, =9.11x1073'Kg
q. = 1.60x1071°C

h=6.63x10"3*].s
m, =1.67x10"*’Kg
u=1.66x10"%"Kg

Do not write in this space
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Royal Guard of Oman Technical College, Physics Second Semester - Second Session Academic Year: 2024/2025

Question 1: Multiple Choice Questions (14 marks)

There are 14 multiple-choice items worth one mark each.
Shade in the bubble ((O)) next to the best answer for each item.

1)

2)

3)

E

What is the correct pattern of the magnetic field around the wire?

A current carrying wire of (5.0 A) is placed at (60°) to a uniform magnetic field of
(0.02 T). If the wire is (0.5 m) long, what is the force acting on the wire?

O 0.025N O 0.043N
O 0.050N O 0.087 N

An electron moves at (2.0 x 10 ms™) perpendicular to a magnetic field of (0.1 T).
What is the radius of its circular path?

O 1.82x10*m O 1.136 x 10“m
O 570x10°m O 1.25x10°m

Do not write in this space
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Question 1 continued

4)

S)

6)

A coil of (100 turns) and an area (0.02 m?) is placed perpendicular to a magnetic field
of (0.5 T). If the magnetic field strength drops to zero in (0.1 s), what is the value of
the induced e.m.f.?

O 5v
O 10V
O 15V
O 20v

If the number of turns of a coil is doubled, while the rate of change of magnetic flux
remains constant, what will happen to the induced e.m.f.?

O be halved.

(O remains the same.
O be doubled.

O be zero.

Which figure below represents a working step-up transformer.

cogl B I~ ofEl H I

Do not write in this space

aoeds siy3 ul 931um J0u oq



aoeds siy} ul 9314m jou oQ

Royal Guard of Oman Technical College, Physics

Second Semester - Second Session Academic Year: 2024/2025

Question 1 continued

7)

8)

9)

The figure below shows a village supplied by a power station.

Output voltage 24KV

Power station
X Village

Which transformer is used in position (X) to transfer electricity to the village?

N N \Y,
P s s
O 10 100 24
(@) 1000 10 240
O 2000 1000 24
O 100 2000 240

What is the threshold wavelength for a metal, given that the work function is (1.8 eV)?

O 6.90%x 107m
O 2.30x%x 10™m

O 1.24x10%m
O 2.30x%x107m

When light is incident on a metal surface, electrons are emitted. If the energy of
)

the light is doubled, the maximum kinetic energy of the emitted electrons (KE__
increases from (0.5 eV) to (3.5 eV).

X

What will be the work function of the metal in (eV)?

O 20 O 25
O 35 O 4.0

Do not write in this space
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Question 1 continued

10) The figure below shows a simple model of an atom.

A

C

Which of the following represents the components of an atom denoted by A, B and C?

A B Cc
@) Proton Neutron Electron
@) Neutron Proton Electron
O Electron Proton Neutron
@) Electron Neutron Proton

11) Which of the following statements is true about isotopes nuclei?

They have the same number of protons, but a different number of neutrons.
They have the same numbers of protons, and the same number of neutrons.

They have a different number of protons, and a different number of neutrons.

0000

They have a different number of protons, and the same number of neutrons.

Do not write in this space
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Question 1 continued

12) The equation below shows the decay of lodine.

B — 5 M Xe + + energy

Which of the following is emitted during this decay?

4 0
O 2He O +1€
O _01 e O vy

13) What is the radioactivity of a sample that initially contains (2.66 x 10?") atoms and its
half-life is (5.11 x 10 s) in (Bq)?

O 1.14 x 10 O 1.35 x 10"
O 3.6 x 10" O 4.2 x10*

14) What is the value of the energy released from the reaction (mgHe —_— 162C),
where m is the number of Helium atoms knowing that the mass of gHe =4.0026 u
and 'ZC = 12.000 u?
O 2.7 MeV O 3.73 MeV
O 4.37 MeV O 7.28 MeV

Do not write in this space
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Question 2: Extended Questions (56 marks)

Write your answer for each of the following questions in the space provided.

Be sure to show all your work, including the correct units where applicable.

15) a. State three factors that affect the magnitude of the Hall voltage. (3 marks)

b. An Aluminum strip (0.15 x 10 m) thick carries a current of (6.0 A) in a magnetic
field of (0.9 T) perpendicular to it. If the free electron density in aluminum is
(6.0 x 10%m™3), calculate the Hall voltage (V,). (2 marks)

c. Prove that the velocity of the path of a charged particle remains undeflected
when passing through perpendicular electric and magnetic fields is given by:
E

v=FE (2 marks)
B

Do not write in this space
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Question 2 continued

16) a. The effective length of the filament in a light bulb is (0.03 m), and the current in
the filament is (0.40 A), for normal brightness.

Calculate the maximum electromagnetic force on the filament when it is in the
Earth’s magnetic field with a flux density of (4.2 x 10°T). (2 marks)

b. An electron moves with a velocity of (2.5 x 10"m.s™) in a magnetic field with
a flux density of (0.02 T) as shown in the figure below.

<
B
<
e
< [
<
UY
<
(i) Calculate the force acting on the electron. (2 marks)
(ii) Determine the direction of the magnetic force (F). (1 mark)

Do not write in this space
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Question 2 continued

17) a. Complete the table below. (3 marks)

Faraday’s law of electromagnetic induction

Definition
Two factors (1)
that affect its
magnitude (2)

b. A circular coil with a diameter of (0.1 m) and (120 turns) is placed in a magnetic field
perpendicular to its plane. If the field drops from (0.08 T to zero) in (0.02 sec).

(i) Calculate the induced electromotive force. (4 marks)

(ii) Two identical magnets (A and B) are falling from
the same height from rest through two Copper
rings as shown in the figure opposite. Which one
of them will reach the ground first? (1 mark)

O A (O B (Shade the correct answer)

Explain your answer. O O

<
<

Do not write in this space
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Question 2 continued

18) A voltage in an AC circuit is given by: V = 10 sin(1007Tt)

Find each of the following:

a. Voltage peak value (V). (1 mark)

b. Angular frequency (o). (1 mark)

c. The frequency of the AC current. (1 mark)
19) The figure below shows an LCR circuit in resonance.

0.38 H 48 O 27 uF
MW— |
\%

When the AC power supply produces a maximum voltage of (AV _ = 110V),

calculate each the following.

a. The current through the circuit. (2 marks)

b. The frequency of the applied source. (2 marks)

Do not write in this space
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Question 2 continued

20) Complete the table below for two LCR circuits. (2 marks)
. . Phase relationship between
Inductive | Capacitive .
Resistance current and voltage
Reactance | reactance
(Q) (use the verbs lags, leads or
(Q) (Q) )
in phase)
Circuit (1) 94 57 20
Circuit (2) 48 48 26
21) a. Complete the table below. (3 marks)
Term Definition

A quantum of energy in form of electromagnetic radiation.

Work function

The applied voltage against the motion of the
photoelectrons to stop their movement.

b. A photon of wavelength (1.40 x 107 m) is incident on the surface of a metal with
a work function of (1.25 eV).

(i) Calculate the energy of the photon. (2 marks)

Do not write in this space
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Question 2 continued

(i) Calculate the maximum kinetic energy of the emitted electron in joules.
(3 marks)

22) The table below shows different metals with their work functions.

Metal Work function (eV)
Zinc 3.6
Calcium 2.9

A light with frequency (8.0 x 10' Hz) was incident in both metals. Explain which
metals will emit photoelectrons (mathematically)? ( 2 marks)

Do not write in this space
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Question 2 continued

23) The figure below shows the relationship between the binding energy of each nucleon
and the number of nucleons

A .

A

b/ e

binding energy
per nucleon/MeV

A -
>

uncleon number

a. Name each process: (2 marks)
Process a:
Process b:

b. Why do processes a and b happen? (1 mark)

24) a. Write the definition of each: (2 marks)

- Atomic number:

- Mass number:

b. The following series represents part of the radioactive decay of Uranium (%5 U).
BU—A WP WP,
What are the particles emitted during:

decay b: (1 mark)

decay c: (1 mark)

Do not write in this space
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Academic Year: 2024/2025

Question 2 continued

25) The table below shows the mass of some particles.

Nucleus of particle Mass/ u
Proton 1.00728
Neutron 1.00867
Uranium -235 235.00

Calculate each of the following:

235

a. The mass defect (Am) of ("5 U).

(2 marks)

b. The binding energy of (5; U) in MeV.

(2 marks)

Do not write in this space

13



Royal Guard of Oman Technical College, Physics Second Semester - Second Session Academic Year: 2024/2025

Question 2 continued

26) The figure below shows the radioactivity against time for two different samples A and B.

Number of undecayed nuclei
800§

600 |

400 |

200

time (s)

80

a. Calculate the number of nuclei remaining from sample (B) when (t = 100 s).

(3 marks)

b. If (1,) is the decay constant for sample (A) and (1) is the decay constant for
sample (B), prove that (A, = 24). (3 marks)

[ End of Examination ]

Do not write in this space
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Formulas and constants

Magnetic fields F,, = Bllsin© F, = quBsin 0 e 2V
and —_—=
electromagnetism Vy = Bl v = E m, B2r2
ntq B
i —A(ND mv
Ele?troma.gnetlc E= (ND) ® = BAsin® A = 7r? -
induction At Bq
X = X, sin(wt) w = 27ef P =1%R
I V,
Lims = \/_% Vims = _02 P=1V
X, = 2nfL X ——1 AV, =1 R
Alternating L= Al C = onfC rms = Irms
currents
AVr.m.s = lrmsZ AVims = LrmsXt AVims = IrmsXc
X. — X¢
Z = /R% + (X, — X¢)? tan(p=T
— 2
AVipax = \/ AVZ + (AV,, — AV()? t T
an@ = ——
Ve Ng Ip . 1 ¢ AVp
Vo Np I " 2mV/LC
hc 1
E=hf=7 Emev,znax=ev,, ¢ = hf,
Quantum Physics
1
hf = hfo + Emevrznax KEmax = hf - ¢
934 MeV
E = Amc? = —— _ AN _
=——=NA1
Particle and At
Nuclear physics 0.693
A, = tl X = Xoe—lt
2
c=3x10%8ms1 h=6.63x10"3%*].s
Constants m, =9.11x10731Kg my, = 1. 67x107%"Kg

g, = 1.60x10°1°C

u=1.66x10"2%"Kg

Do not write in this space
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ANSWERS TO MULTIPLE CHOICE QUESTIONS :(14 marks)

0.043 N

1.136x 10 m

10V

be doubled.




@

Transformer
b 1000

6.90 X 1077 m

2.5eV

A B C
Electron Proton Neutron

They have the same number of protons but a different
number of neutrons.

_Je

3.6 x 1019

7.28 MeV
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ANSWERS TO EXTENDED QUESTIONS :(56 marks) AT
DD

4

5 )
\‘<7\1A ) u‘.’h\\‘\y/

ﬁ’“\”’ ADDITIONAL

Item | Part Answer Mark | C.L INFORMATION

Factors Affecting the Hall Voltage:

1. Electric Current (1) 3 K {3
(a) 2. Magnetic Field Strength (B) ' 24 | Accept the symbols too
3. Thickness of the Material (t)

_ BI

V —_
" ntq

15
0.9 x6.0 1.3C

®) | Vi= e x 10 x 015 x 103 X LE X 10-T°

=3.75x10°V )

FE:FB or FE + FB =0 1

gE = quB

1.3H
(©) I R 21,22
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C ADDITIONAL
Item | Part Answer Mark ff’f/ ‘ b’ R\N TR ATTORT
év*w?),y)w/ -
F = BIl BY LD
(a) F=4.2x107%x0.40x0.03 1 12;5\'??.3
a = X X X
: . : A\
_ 1 J
F=5.04x10""N
16| (b)i F = Bqu |
F=0.02%1.6x1079x2.5x107 | A |13B} 21
F=8.0x10"“N
. Accept a
(b)ii The force on the electron is directed out of the page : R 1.3A 1 13 drawing in the
figure as a dot
ADDITIONAL
Item | Part Answer Mark | C.L | Ob |P.N | \NFORMATION
Faraday’s law of electromagnetic induction K
.. The em.f. induced is proportional to the rate of
Definition change of magnetic flux linkage. I
1) Rate of f magnetic flux (AQ/AL 2.1D
() Rate of change O_magn _c o (A9 30 | Any two factors
(a) Two (2) Number of tums in the coil (N) 2.1F
17 factozﬂ‘*;ggz“ its | (3) Strength of the magnetic field (B) 2
' (4) Area of the coil (A)
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R\

(bi) A= =m (0.05)° ( :u,hfwm) \
A=7.85x107 m? \ciw,m o
®=BA=0.08x7.85x103 %Mﬁf
"
®=6.28x10"* Wb
A | 2.1F ) 32
No=120%6.28x10"*
No=0.0754 Wb
E=—A(N®)/At=0.0754/0.02
E=3.77V
bii A Magnet A will
11
Because induced e.m.f in the closed ring will R |21g| 31 notdbe affected
oppose the movement of magnet B. . due t(;) no ]
induced e.m.




Item | Part Answer Mark | ¢ \:\ P.N ADDITIONAL
G LR INFORMATION
18 10V K 133-AT \35
a U] cazapzasssdp |
\ S PS }
1007 rad s~1 K 13.1-DV/ 37 Accept
o 1 @:’/\’\é&;/ 314.16 rad s~ 1
el
2f = 100 K
C 1 3.1-B | 40-41

f=50Hz
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N1/ -
1\/’%%
Item | Part Answer rk | L] Ob \\P.N | ADDITIONAL
ALV INFORMATION
TSR RBDISS Boops ﬂ
Lygy = Amax the circuit in resonance g D/
110 SN 16
a Ipax = 4_8 B
Lnax = 2294 1
19 - T
b " 2nVIC 15
f= ! 1 A D 46
2mv0.38 X 27 X 106 {
f =49.7 Hz
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R

ADDITIONAL
Mark o
Item Answer C ) i/ ) f w INFORMATION
\o\,b“,w P/)E, sy o by
A
=

Inductive Capacitive Resistance | Phase relationship between current and -~ ,

3N
Reactance reactance Q) voltage L i S

(Q) (Q) (use the verbs lags, leads or in phase) B 46
94 57 20 Current lags the applied voltage
2 O Or 1
Voltage leads the current
48 48 26 Current and the applied voltage are in 1
phase
C. ADDITIONAL
Item | Part Answer Mark Ob P.N
L INFORMATION
a Term Definition K
4.1-B| 55
Photon A quantum of energy in form of electromagnetic
radiation. 1
Work function The minimum amount of energy necessary for an 1 4 2-A 60
electron to escape from the surface of the metal.
Stopping potential The applied voltage against the motion of the 1 _

photoelectrons to stop their movment. 4.2-H 59
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» ; G e
1 - - &
0 photon A . SEDABAY
6.63 X 107> x 3 x 10 &
E = Ny
photon 1.40 X 10—7 &JC v iy
Epnoton = 1.42 X 10718y
. =125%x 1.6 x1071%°
b(ii) ¢ d=2x1071 42-F | 61 Accept
21
KEax = Ephoton —¢ If the student does all
KE, .. = 1.42 X 10718 _ (2x10719) the calculation in one
KE, o = 1.22 x 10718 step give two marks
Answer ADDITIONAL
Item Mark Ob P.N INFORMATION
hf 6.63%x 10719 x 8.0 x 10%*
_ If the student calculates the
Ephown(ev) = 3315V 1 threshold frequency of Zinc and
Only Calcium will emit photoelectrons 1 Calcium:

because the energy of the incident light is

more than the work function of Calcium.

faime = 8.68 X 104Hz

fCalcium = 7.0 x 10'*Hz

(one mark)
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o J@MI@»C cium will emit

LIS J‘ﬁlﬁbz&é’l trons because the

frequ‘p y of the incident light is
an the threshold

gfuency of Calcium. (One
mark)

Item | Part Answer Mark | C.L| Ob P.N Iﬁ?gﬁﬁg?ﬁ;&
Accept if the
a Process (a): fission 1 %3 student writes
e K 152-G the answer in

Process (b): fusion 1
the figure
23
b For nucleus stability 1 K 5.2-G 82-83

10
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(o

)

/R

VDD JL)\l

ST ADDITIONAL
Item | Part Answer Mark :,2 Ob }}7 INFORMATION
h 2 \\e \»
Atomic number: The number of protons in Q‘Lﬁ =~
24 a the nucleus of an atom. 1
Mass number: The number of protons
together with the number of neutrons in the 1 51-C
nucleus. 67
X b: _%e or (-p) or negative beta 1 Accept the
- answer in
c: sHe or (o) or alpha 1 52-Cc | 7175 :
equations
ADDITIONAL
Item | Part Answer Mark | C.L Ob P.N INFORMATION
25 a Am = {(92 x 1.00728 + 143 x 1.00867) — 235.00} 1
Am = 19157 u 1 52-D 79
b E = Am.c? 80
E =1.9157 x 934 1 52-A
E =1789 .3 Mev 1

11
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' B ADDITIONAL
Item | Part Answer Mark | C i ",‘J?&?a j,l;‘zl})l\ﬁ\l INFORMATION
L BB ke —
26 o 0.693 _ 0.2633 kl@ }/ t=5t,
a t%B @@> (one mark)
800 — 400
Ap = 0.03465 571 Lo A s3] 093-
D&F | 94 — 200 - 100
N =Ne™M - 50 - 25
N = 800 x ¢~(0-03465x100) . One mark for any
N = 25 1 correct arrow
One mark for the
final answer
£1 0.693
24 Aa |
t; 0.693
2B A R [53-F| 94 | One mark for 28
b 10 g /1140
20 A, 1+1 and One mark —
1 Ag
2 Ay
AA == ZAB

End of Marking Guide
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