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P sy
Physics Exam: Particle Model of Waves

Total: 50 marks
Section A: 25 MCQs x 1 mark = 25 marks
Section B: 3 FRQs =25 marks

Useful constants:

h=6.63x10"3%)s
c =3.00 x 108 m/s
1eV=1.602x10"19)

Section A: 25 Tricky MCQs

1. Which phenomenon is not fully explained by the classical electromagnetic wave

model?

A. Diffraction of light
B. Interference of light
C. Polarization of light

D. Photoelectric emission from metals

Mr. Adham Zewin - 0505084733 1
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Emission Spectra for Three Different Temperatures
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2. Which statement is best supported by the diagram?

A. A 4000 K object emits no visible radiation.
B. A5800 K object emits radiation only in the visible region.
C. An 8000 K object emits more ultraviolet radiation than a 4000 K object.

D. All three objects have their maximum intensity in the visible region.

3. If the kelvin temperature of a radiating object is doubled, the total power emitted

becomes:

A. 2 times larger
B. 4 times larger
C. 8 times larger

D. 16 times larger

4. Planck proposed that vibrating atoms emit or absorb energy:

A. Continuously, at any value
B. Only in whole-number multiples of hf
C. Only when their temperature is zero

D. Only as visible light

Mr. Adham Zewin - 0505084733 1




G12 Adv Inspire Physics exam i) el 5adl) ladal T3 -2025 - 2026

5. What is the main problem with the red/orange dashed prediction line labelled A?

A. It predicts that intensity becomes zero at high frequency Predicted and Observed Spectra

~A
B. It matches the observed spectrum perfectly

C. It predicts that frequency has no effect on intensity

Intensity per wavelength interval
(arbitrary units)

D. It predicts infinite energy at high frequency

: t t -
1 2 3 4
Frequency (x10" Hz)

6. Which statement best distinguishes Einstein’s photon theory from Planck’s

hypothesis?

A. Planck said light has no energy; Einstein said it does.
B. Planck quantized atomic energy changes; Einstein said light itself comes in photons.
C. Planck explained the Compton effect; Einstein explained diffraction.

D. Einstein rejected quantized energy.

7. Which photon has the greatest energy?

A.4.0eV
B.320nm
C.811nm
D.2.1eV

8. What is the approximate energy of a photon with wavelength 620nm?

A.0.50eV
B. 1.00eV
C. 2.00eV
D. 4.00eV

Mr. Adham Zewin - 0505084733 1
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9. In the photoelectric effect, electrons are emitted only if the incident light has:

A. High enough intensity
B. Low enough speed
C. Frequency at or above the threshold frequency

D. Long enough wavelength

10. For light above the threshold frequency, increasing intensity mainly increases:

A. The energy of each photon
B. The maximum kinetic energy of each photoelectron
C. The number of emitted electrons per second

D. The threshold frequency of the metal

11. For light above the threshold frequency, increasing frequency mainly increases:

A. The maximum kinetic energy of emitted electrons
B. The work function of the metal
C. The number of photons in the beam only

D. The speed of light in vacuum

12. The work function of a metal is:

A. The maximum kinetic energy of an emitted electron
B. The minimum energy required to eject an electron
C. The energy of all photons hitting the surface

D. The current produced in a photocell

Mr. Adham Zewin - 0505084733 1
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13. A metal has threshold wavelength 500nm. What is its work function?

A. 0.40eV
B. 1.24eV
C. 2.48eV
D. 5.00eV

14. A metal has work function 2.0eV. Light of photon energy 3.5eV shines on it. The

maximum kinetic energy of emitted electrons is:

A. 1.5eV
B. 2.0eV
C. 3.5eV
D. 5.5eV

15. A metal has work function 4.0eV. Light of energy 3.2eV shines on it. What is the

maximum kinetic energy of the emitted electrons?

A.—0.8eV

B. 0eV because no electrons are emitted
C. 0.8eV

D. 7.2eV

16. A photocell has a stopping potential of 3.6V. The maximum kinetic energy of the

photoelectrons is:

A.3.6)

B. 3.6eV

C. 0.28eV

D. 5.8 X 107 18eV

Mr. Adham Zewin - 0505084733 1
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17. A stopping potential of 2.0V corresponds to maximum kinetic energy:

A.2.0 x 1071%)
B.3.2x 1071}
C.6.63 x 10734)
D. 1.24 x 103)

18.

The opposite figure represents the relationship
between the frequency of incident light on the
surfaces of three metals A, B, D and the maximum
kinetic energy of the emitted electrons from them. If

the work functions of these metals are E4, Eg, E ),

g gual) 23 55y ANl Jhay JulBall S

< s A, B, D <3 A5 mhaud o Ll
LS M (lgia Ainglall il g SiSIN AS a 48U
(OB E, Ep Ep A <3180 o3¢l Jadl) J) g

then:
KE

1.E, = Eg < Ej (4‘ -

A B D
2.E, <Ez<Ep
3'EA=EB=ED
4.E, > Ez > Ep - ¢

foA foB foD
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19. On a photoelectric graph of KE,,,,,versus frequency, the x-intercept represents:

A. Work function

Maximum Kinetic Energy v. Frequency

3

B. Threshold frequency 3
C. Photon momentum §2
D. Stopping potential E
E 1
-
20. y-intercept meaning % 5 6 7 8 91012131415

Frequency (X10" Hz)

For a KE,,,versus frequency graph, the y-intercept represents:

A +W
B.—W
C. fo
D. h

21. Solar cells produce electric current because photons:

A. Heat the wires until electrons boil away
B. Reflect from the semiconductor surface
C. Have enough energy to free electrons in the material

D. Slow down when passing through glass

22. Compton effect
In the Compton effect, a scattered X-ray photon usually has:

A. Shorter wavelength and higher energy
B. Zero frequency after collision
C. Same wavelength and no momentum

D. Longer wavelength and lower energy

Mr. Adham Zewin - 0505084733
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23. Which comparison is correct?

A. In the photoelectric effect, photons scatter; in the Compton photons are absorbed.
B. In the photoelectric effect, photons are absorbed; in the Compton photons scatter.
C. Both effects prove only the wave model of light.

D. Neither effect involves electrons.

FRQ 2: Photoelectric Effect Calculation and Explanation — 9 marks

A metal surface has a work function of 2.30eV. Light of wavelength 400nm shines on the

surface.

a. Calculate the energy of one photonin eV.

b. Determine whether electrons are emitted. Explain.

c. Calculate the maximum kinetic energy of the emitted electrons in eV.

d. Find the stopping potential.

e. Explain what would happen if the same metal were illuminated with very intense light

of wavelength 700nm.
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FRQ 3: Graphs, Stopping Potential, and Compton Effect — 8 marks

A student studies the photoelectric effect for a metal and obtains a straight-line graph

of KE,,,,versus incident light frequency.

a. What does the slope of the graph represent?

b. What does the x-intercept represent?

c. What does the y-intercept represent?

d. The stopping potential is measured to be 5.1V. Calculate the maximum kinetic energy

in eV and joules.

e. An X-ray photon scatters from an electron in a Compton effect experiment. Explain

how the wavelength and energy of the scattered photon compare with those of the

incident photon.

End of Part 1
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