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MINISTRY OF EDUCATION — ADVANCED PHYSICS GRADE 12 ADVANCED | THIRD TERM Authorized: Mr. Mohamed Abdelbaset

EXAM (MODEL 2)

EVALUATION (+971 55 154 0292)

« ENCIRCLE THE LETTER CORRESPONDING TO THE CORRECT OPTION. EACH QUESTION CARRIES EXACTLY (& MARKS) »

QUESTION NO. 1  LO 1: Planck's Quantum Concept and Energy of a Single Quantum 4 Marks

Calculate the energy of a single photon of light if its frequency is 5.0 x 10" Hz. (h = 6.63 x 10734 J-s)

REFERENCE FIGURE:

s \
FIGURE 1: BLACKBODY RADIATION CURVE (E = HF)
Intensity Classical Wave Prediction
’s'o'n K (Experimental)
( Energy Quantization )
E=n-h-f
\\/ Wavelength (A)
. J

A 3.32x 107"

B 1.33x 107"

C 3.32x10™)

D 6.63 x 107"}

Grade 12 Advanced Physics | Term 3 Evaluation

Prepared by: Mr. Mohamed Abdelbaset (+971 55 154 0292)




QUESTION NO. 2 10 2: The Photoelectric Effect Concept and Mechanism 4 Marks

What is the name given to the subatomic particles emitted from the cathode of a photoelectric cell upon illumination?

REFERENCE FIGURE:

FIGURE 2: PHOTOELECTRIC TUBE CIRCUIT

*—r °
*—
Photoelectrons

Incident Light (Photons)

Cathode’ ode A
Adjustable Voltage
- J
'd Y
A Protons
AN S
'd Y
B Neutrons
AN S
'a —\
C Photoelectrons
AN S
'a —\
D Gamma photons
. J

Grade 12 Advanced Physics | Term 3 Evaluation Prepared by: Mr. Mohamed Abdelbaset (+971 55 154 0292)




QUESTION NO. 3 L0 3: Threshold Frequency Condition in the Photoelectric Effect 4 Marks

What is the primary condition for the frequency of incident light (f) relative to the threshold frequency (Sf_0S) for

photoemission to occur?

REFERENCE FIGURE:

4 A
FIGURE 3: FREQUENCY VS. EMISSION CONDITION

A. Low Frequency f < f, B. High Frequency f > f,

Low Red Frequency H”‘Ym Frequ B‘V/'

—ce—)y

No Emission (Zero Current) Instantaneous Emission!

NG J
A f<f,
B f>=f,
C f=f,/2
D The wavelength must be zero

Grade 12 Advanced Physics | Term 3 Evaluation Prepared by: Mr. Mohamed Abdelbaset (+971 55 154 0292)




QUESTION NO. & O 4: Einstein's Photoelectric Equation and Kinetic Energy Calculations 4 Marks

A photon of energy 5.8 eV strikes a metal with a work function of 2.3 eV. What is the maximum kinetic energy
(SKE_{max}s) of the emitted electrons?

REFERENCE FIGURE:

4 N\
FIGURE 4: ENERGY EQUATION (KE_MAX = HF - WORK_FUNCTION)

Incoming En*ﬁgﬁa; = Ef stop

Metal Surface Barrier

Work Function (W, or 0)

N\ J
A 8.1eV
B 3.5eV
C 2.3eV
D 1.15 eV

Grade 12 Advanced Physics | Term 3 Evaluation Prepared by: Mr. Mohamed Abdelbaset (+971 55 154 0292)




QUESTION NO.5 L0 5: Dependency of Kinetic Energy and Photocurrent on Light Intensity

4 Marks

What is the direct effect of increasing incident light intensity (at constant f >= f0) on the resulting photoelectric

current?

REFERENCE FIGURE:

FIGURE 5: PHOTOELECTRIC INDEPENDENCE LAWS

Current vs. Intensity

Current

Intensity

KE_max vs. Intensity

KE_max

Independent (Constant)

Intensity

N

A The current is directly proportional to intensity (it increases)

B The current drops to zero immediately

C The current remains constant while the stopping potential increases

D The current reverses and becomes alternating current

Grade 12 Advanced Physics | Term 3 Evaluation

Prepared by: Mr. Mohamed Abdelbaset (+971 55 154 0292)




QUESTION NO. 6 LO 6: Linear Graphs of Photoelectric Data and Determination of Planck's Constant

4 Marks

What does the x-intercept of the horizontal axis in the SKE_{max}$ vs frequency graph represent?

REFERENCE FIGURE:

FIGURE 6: KE_MAX VS. FREQUENCY CURVE

A Slope s,
ﬁeqnency [3 Frequency (f)
o, / -0

Max Kinetic Energy KE_max

A The work function of the metal

B The threshold frequency ($f_0S) of the metal

(s The maximum wavelength of the photoelectrons

D The intensity of the incident light

Grade 12 Advanced Physics | Term 3 Evaluation Prepared by: Mr. Mohamed Abdelbaset (+971 55 154 0292)




QUESTION NO. 7  LO 7: De Broglie's Hypothesis of Matter Waves and Wavelength of Moving Bodies 4 Marks

What is the correct formula to calculate the de Broglie wavelength (A) associated with a particle of mass m and

velocity v?
REFERENCE FIGURE:
4 N\
FIGURE 7: WAVE-PARTICLE DE BROGLIE CONCEPT
Wave A = h / mv
>
Velocity v,
0" "\
o J
e N\
A A=h-m-v
A
e N\
B A=h/(m-v)
A J/
'd ~\
C A=m-v/h
A J/
'd ~\
D A=h-c/V?
A\ J

Grade 12 Advanced Physics | Term 3 Evaluation Prepared by: Mr. Mohamed Abdelbaset (+971 55 154 0292)




QUESTION NO. 8

LO 8: Heisenberg's Uncertainty Principle and Limit of Measurement

4 Marks

Which of the following inequalities mathematically represents Heisenberg's Uncertainty Principle?

REFERENCE FIGURE:

-

FIGURE 8: HEISENBERG UNCERTAINTY (LASER SLIT EXPERIMENT)

ty Law of Quantum Nature

Ax - Ap 2 h / 4n

~

A Ax-Apzh/&m

B Ax-Aps<hc/A

C Ax/Ap=h/2n

D Ax-Ap=0

Grade 12 Advanced Physics | Term 3 Evaluation

Prepared by: Mr. Mohamed Abdelbaset (+971 55 154 0292)




QUESTION NO.9 L0 9: Thomson vs Rutherford Atomic Models and the Discovery of the Nucleus

4 Marks

Which of the following particles did Rutherford launch as projectiles at the thin gold foil in his scattering experiment?

REFERENCE FIGURE:

-

FIGURE 9: RUTHERFORD GOLD FOIL ALPHA SCATTERING

Thin Gold Foil

~

Most go straight (Var

Direct bounce (Deflected by dense nucleus)

Small repulsion (Passes near nuc

A High-energy ultraviolet photons

B Heavy, positively charged alpha particles (helium nuclei, 4,He**)

C Rapid, negatively charged beta particles

D Neutral thermal neutrons

Grade 12 Advanced Physics | Term 3 Evaluation

Prepared by: Mr. Mohamed Abdelbaset (+971 55 154 0292)




QUESTION NO. 10  LO 10: Emission Line Spectrum and Spectroscopy Gas Identification

4 Marks

Why is a line emission spectrum considerado an elemental ‘fingerprint' of a gas?

REFERENCE FIGURE:

-

FIGURE 10: IDENTIFICATION OF GASES VIA EMISSION LINES

Gas Ref A

Gas RefB

Gas Identification via Unique Spectral Lines Comparison

~

A Because all elements hold the same number of electrons in their orbit

Because each chemical element has a unique set of quantized energy levels, producing distinct photon wavelengths

B

that do not match any other substance
C Because it is governed by the volume and weight of the gas cylinder
D Because the gas burns up upon thermal contact

Grade 12 Advanced Physics | Term 3 Evaluation

Prepared by: Mr. Mohamed Abdelbaset (+971 55 154 0292)




QUESTION NO. 11 LO 11: The Absorption-Line Spectrum and Spectroscopy Fingerprint

4 Marks

How do the dark absorption lines of an element compare to its bright emission lines?

REFERENCE FIGURE:

Ve
FIGURE 11: CONTINUOUS VS. BLACK-LINE ABSORPTION SIGNATURE

Unique Absorption Spectrum Shows as Distinct Black Lines

Missing wavelengths are unique fingerprints of elements

~

A They appear at the exact same wavelengths and positions on the spectral scale

B They are randomly shifted according to thermal classical wave mechanics

C The chemical absorption lines of any element are always shifted to red wavelengths

D There is no position overlap between the two spectra

Grade 12 Advanced Physics | Term 3 Evaluation

Prepared by: Mr. Mohamed Abdelbaset (+971 55 154 0292)




QUESTION NO. 12

LO 12: Photon Emission and Electronic Energy Transitions 4 Marks

Which of the following equations represents the energy of an emitted photon?

REFERENCE FIGURE:

-~

FIGURE 12: QUANTUM TRANSITION ENERGY LEVEL JUMP

Inner Level n_final

Outer Level n_initial

~

E_photplA Ei-E_f
Eleum‘ Transition (Fall), .-+

A SE_{\text{photon}} =E_i- E_f$

B SE_{\text{photon}} =E_i + E_fS

C SE_{\text{photon}} =E_f-E_iS

D SE_{\text{photon}} = E_i \cdot E_fS

Grade 12 Advanced Physics | Term 3 Evaluation

Prepared by: Mr. Mohamed Abdelbaset (+971 55 154 0292)




QUESTION NO. 13  LO 13: Bohr's Model of the Hydrogen Atom and Orbital Quantization 4 Marks

How does the radius of Bohr orbits (Sr_nS) scale with the principal quantum number (n)?

REFERENCE FIGURE:

'd ~\
A It is inversely proportional to n

A\ J

'd ~\

B It is directly proportional to n (Sr_n \propto nS)

C It is directly proportional to the square of n (Sr_n \propto n"2S)

D It is independent of n

Grade 12 Advanced Physics | Term 3 Evaluation Prepared by: Mr. Mohamed Abdelbaset (+971 55 154 0292)




QUESTION NO. 14  LO 14: Hydrogen spectral Series and Energy Transitions

4 Marks

Which spectral series of the hydrogen atom consists of visible wavelengths?

REFERENCE FIGURE:

-

l

l Paschen Series (IR, to n=3)

Balmer Series (Visible, to n=2)

Lyman Series (UV, to n=1)

FIGURE 15: HYDROGEN SPECTRAL EMISSION SERIES

n=4

n=3(

n=2(

A Lyman Series

B Balmer Series (Visible)

C Paschen Series

D Brackett Series

Grade 12 Advanced Physics | Term 3 Evaluation

Prepared by: Mr. Mohamed Abdelbaset (+971 55 154 0292)




QUESTION NO. 15 L0 15: The Quantum Cloud Model and Orbital Probability 4 Marks

What is the definition of an atomic ‘orbital’ in modern quantum theory?

REFERENCE FIGURE:

A The mechanical path that the electron follows as it orbits

B A three-dimensional probability region around the nucleus where an electron is likely to be found

C The distance representing the outer radius of the proton

D The spiral channel where alpha particles decay

Grade 12 Advanced Physics | Term 3 Evaluation Prepared by: Mr. Mohamed Abdelbaset (+971 55 154 0292)




QUESTION NO. 16  LO 16: Laser Concept, Coherence, and Stimulated Emission

4 Marks

What is 'Stimulated Emission'?

REFERENCE FIGURE:

A An excited electron falls to a lower state spontaneously, releasing a random photon

secondary photon in phase and direction

An incoming photon matching the transition energy prompts an excited electron to fall, releasing an identical

(o The heating of metal to release electrons through thermal currents

D The capture of light photons by nuclear strong forces

Grade 12 Advanced Physics | Term 3 Evaluation

Prepared by: Mr. Mohamed Abdelbaset (+971 55 154 0292)




QUESTION NO. 17  LO 17: Properties of the Nucleus, Protons, Neutrons, and Isotopes 4 Marks

How are isotopes of the same chemical element defined?

REFERENCE FIGURE:

A Atoms with the same mass number A but different proton counts

B Atoms with the same positive charge count Z (protons) but different neutron counts N

C Atoms that have lost their electron clouds completely

D Atoms with differing electron charges

Grade 12 Advanced Physics | Term 3 Evaluation Prepared by: Mr. Mohamed Abdelbaset (+971 55 154 0292)




QUESTION NO. 18 L0 18: Strong Nuclear Force and Binding Energy via Mass Defect 4 Marks

What is meant by the term 'Nuclear Mass Defect' (Am)?

REFERENCE FIGURE:

A The mass of neutrons that escape during nuclear fission

B The difference between the sum of the masses of individual nucleons and the actual mass of the assembled nucleus

A\ J

'd ~\
C The loss of mass due to electron shell transitions

A\ J

'd N

D The decay of protons into energy over atomic lifetimes

Grade 12 Advanced Physics | Term 3 Evaluation Prepared by: Mr. Mohamed Abdelbaset (+971 55 154 0292)




QUESTION NO. 19  LO 19: The Strong Nuclear Force and Its Characteristics 4 Marks

Which of the following describes the effective range of the strong nuclear force?

REFERENCE FIGURE:

~ N
FIGURE 19: STRONG NUCLEAR FORCE VS. ELECTROSTATIC
REPULSION

Electrostatic Repulsive Force

Strong attractive nuclear force dominates at short range

A It has an infinite range, decreasing gradually over light-years

B It is extremely short-ranged, operating only within nuclear dimensions and dropping to zero beyond roughly 10-'* m

C It is directly proportional to the square of the projectile's speed

D It only operates within the outermost orbit of the hydrogen atom

Grade 12 Advanced Physics | Term 3 Evaluation Prepared by: Mr. Mohamed Abdelbaset (+971 55 154 0292)




QUESTION NO. 20 L0 20: The Binding Energy per Nucleon Curve and Nuclear Stability 4 Marks

Which isotope sits at the absolute peak of the binding energy per nucleon curve, representing the most stable
nucleus in the universe?

REFERENCE FIGURE:

4 N\
FIGURE 20: BINDING ENERGY CURVE PER NUCLEON

Binding Energy per Nucleon (MeV)

56-Fe Peak

Fission

Mass Number A

\_ J
A Uranium-238 (5”{238}SU)
B Helium-4 (S~ {4}SHe)
C Iron-56 (S~ {56}SFe)
D Carbon-14 (5~{14}SC)

Grade 12 Advanced Physics | Term 3 Evaluation Prepared by: Mr. Mohamed Abdelbaset (+971 55 154 0292)




QUESTION NO. 21  LO 21: Radioactive Decay Types: Alpha, Beta, and Gamma 4 Marks

Which of the following occurs inside the nucleus during beta-minus (Seta”-S) decay?

REFERENCE FIGURE:

4 N
FIGURE 24: EXPONENTIAL RADIOACTIVE DECAY CURVE

Remaining Fraction N(t)/N,

N, (100%)

.N.,IZ (50%) [t = T_half]

.N,,/4 (25%) [t = 2T_half]

Time (t) / Half-lives

A A proton decays into a neutron and an electron

B A neutron decays into a proton, an emitted electron (beta particle), and an antineutrino

C The nucleus emits a helium nucleus to increase stability

D Two protons fuse into an alpha particle

Grade 12 Advanced Physics | Term 3 Evaluation Prepared by: Mr. Mohamed Abdelbaset (+971 55 154 0292)




QUESTION NO. 22 L0 22: Radioactive Decay Law and Half-Life Calculations

4 Marks

A sample initially contains 1000 active nuclei. After three half-lives have elapsed, how many parent nuclei remain

active?

REFERENCE FIGURE:

A 500 nuclei

B 125 nuclei

C 250 nuclei

D 0 nuclei

Grade 12 Advanced Physics | Term 3 Evaluation

Prepared by: Mr. Mohamed Abdelbaset (+971 55 154 0292)




QUESTION NO. 23 L0 23: Nuclear Fission and Controlled Chain Reactions 4 Marks

What role do 'Control Rods' (made of boron or cadmium) play inside a nuclear reactor?

REFERENCE FIGURE:

A They slow down fast neutrons to maintain reaction stability

B They absorb excess neutrons to regulate the rate of the chain reaction and prevent overheating

C They act as fuel to sustain fission

D They convert gamma radiation into electrical current

Grade 12 Advanced Physics | Term 3 Evaluation Prepared by: Mr. Mohamed Abdelbaset (+971 55 154 0292)




QUESTION NO. 24 L0 24: Nuclear Fusion and Energy of Stars 4 Marks

Which nuclear process powers the Sun and other stars, sustaining their heat and energy output over billions of years?

REFERENCE FIGURE:

( A Uranium coal combustion \
( B Controlled heavy uranium fission |
( C Nuclear Fusion (specifically the proton-proton chain) |
r D Alpha decay inside iron nuclei |

Grade 12 Advanced Physics | Term 3 Evaluation Prepared by: Mr. Mohamed Abdelbaset (+971 55 154 0292)




QUESTION NO. 25 L0 25: Elementary Particles, Quarks, and leptons

4 Marks

What are the quark combinations that compose a proton and a neutron, respectively?

REFERENCE FIGURE:

'd ~\
A Proton: uud; Neutron: udd

A\ J

'd ~\
B Proton: udd; Neutron: uud

A\ J

'd ~\
C Proton: uuu; Neutron: ddd

A\ J

'd N
D Proton: uuu; Neutron: udd

A\ J

Grade 12 Advanced Physics | Term 3 Evaluation Prepared by: Mr. Mohamed Abdelbaset (+971 55 154 0292)

( « END OF EXAMINATION (MODEL 2) » )




