Physics Mock Exam Based on the End of Term 3 Coverage
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1.A radioactive source emits harmful and dangerous radiation. Mr. Abdelrahman Esam
wants to design a storage box to safely transport the source to the laboratory while
minimizing his exposure to radiation.

Which material is most suitable for lining the box to prevent the escape of most radioactive
emissions?

(@ Aluminium
( Copper

© Lead

@ Steel

2.The diagram shows some energy levels of the hydrogen atom in the Balmer series.

Transition I represents the absorption of a photon of blue light.

. A ] . = Hydrogen Atom (Balmer Series)
Which color of visible light could be absorbed during Transition I11?

n=6
1 (Ee)
@ Red
4 n=5
(Es)
Violet -
@ 1 Absorption of 11 increases
blue light upwards
(© Ultraviolet
n=2
E.
@ Infrared B

3.A scientist monitored the count rate of a radioactive source over a period of time. The

count rate

graph shows how the count rate changes with time. counts/minute [l bl
2000
What is the half-life of this radioactive source? E
@ 2 hours i £££L 1
® 4 hours 9
(©) 8 hours 500 1
@ 16 hours c T

0 2 4 6 ”8” 10-”12M14””16”(in;15/h0urs
4.The diagram shows the standing de Broglie wave of an electron in a circular orbit of a
hydrogén atom. The wavelehgth of the electron is[3:31 x40 *m. |

Calculate theradius of the orbit. l
@2.11 x10 °m ©®4.22x10°m

© 6.62\x 1629 m (d)-8.840¢ [0-0m
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5.According to Bohr’s model of the hydrogen atom, if the energy of the third energy level is:—F
what is the energy of the first energy level?

®@-: ®-3 ©-7 ©@-9

6.“There 1s a limit to how precisely a particle’s position and momentum can be measured
simultaneously.”

What does this statement represent?

(@ Heisenberg Uncertainty Principle () Einstein's Theory of Relativity

(© Planck's Quantum Theory @ Compton Effect

7.A scientist has an unknown gas. By comparing its emission spectrum with known

i ; : Wavelength
elements, determine the identity of the gas. dysidng

Which element matches the unknown spectrum? ,umown gas _.l-
(® Oxygen
@ Nitrogen * UM | R

8.The figure shows white light from an incandescent lamp passing through a cool sodium
vapor and then through a diffraction grating. The spectrum formed on the photographic
plate contains dark lines superimposed on a continuous spectrum.

> Cool sodium > > Photographic
vapor plate

lamp Prism

Which of the following correctly identifies the spectrum formed on the photographic plate
and the corresponding electron transitions in the sodium atoms?

Spectrum Formed on the Photographic Plate Electron Transitions in Sodium Atoms
@ Emission Spectrum From lower energy levels to higher energy
levels
® Emission Spectrum From higher energy levels to lower energy
levels
(© Absorption Spectrum From lower energy levels to higher energy
levels

-

d Absorption’Spéctrum

From higher energy levels to lower energy
levels

_
.
_
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9.An electron was initially in an energy level of —1.5 eV It emitted a photon of energy 3.5 eV
To which energy level did the electron transition?

@ —5.0 eV ® 2.0eV © —2.0eV d —3.5eV

10.The diagram shows the results of Rutherford’s alpha-particle scattering experiment. Most
of the alpha particles passed straight through the gold foil, while a very small number
were scattered through angles greater than 90°.

What conclusion can be drawn from this observation?

(@ The atom is mostly empty space, and its positive charge is concentrated in a small, dense nucleus.

© Positive charge is uniformly distributed throughout the atom.

nucleus

(© Electrons are embedded in a sphere of positive charge. W o

A

o

(d The nucleus occupies most of the volume of the atom.

11.An electron behaves as both a particle and a wave (wave—particle duality).
If one electron moves with a speed of: v = 6.0 x 10° m/s e
Calculate the de Broglie wavelength.

v

hint:

m, =9.11 x 10731 kg h =6.63 x 10734 Js
@1.0%x10°m ©®6.0x 10 ° m ©1.2%x10°m @2.6x10°m

12.Based on the energy-level transitions shown, three photons with wavelengths A, A2, and As
are emitted.

Which row correctly shows the order of the wavelengths, frequencies, and energies of the emitted photons?

Wavelengths Frequencies Energies
-

@ Ms<k<M G>6H>1 B Baesrh N\(i\‘] A3
® <M<k L>fi>f ihe 2 e E, 0

© M<h<h fi>f:>1f KO\ s e

@

M <A3 <Az fi>fz>f EixBs>E | Ny
\ 72 | | SV IES 3 0 Ground state

13.The first nuclear fission reaction’ever to be observed is shown in the equation below:

250+ In-> %Kr +0, 156 Ba + x g1+ energy
How many méutrons (x)areptoduced-in this fission reaction?.) |

@1~ W2 7Oy D4
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14.The figure shows several Balmer-series transitions in a hydrogen atom.

—0.38eV _
—0.54 eV —

—0.85eV __. E,

What is the frequency of the photon emitted during the transition from E4to E,?
@ 2.55 x 10** Hz -151ev S E

® 4.32 x 10'* Hz

—3.40 eV E

(© 6.15 x 10 Hz

E

@ 1.08 x 1015 Hz —136 eV

15. Tritium }H has an atomic mass of 3.016049 u

The mass of a hydrogen atom is 1.007825 u and the mass of a neutron is 1.008665 u

Am = (isotope mass) — (mass of proton and electron) — (mass of neutrons)
BE = Am X 931.5

What are the mass defect and binding energy of tritium? _
Ay n )

@Am = 0.009106 u, BE = 8.4821 MeV 3

©@Am = —0.009106 u, BE = —8.4821 MeV

©Am = —3.025155 u, BE = 2817.9 MeV Tritium

@Am = —3.025155 u, BE = —2817.9 MeV 2 Noutrons

1 Electrons

16.During a nuclear fission reaction, both the number of nuclei present and the masses of the
individual nuclei change.

Which row correctly describes these changes? 13485
Number of Nuclei Masses of Individual Nuclei
on
@ Decreases Increases Sl
®  Increases Decreases ?]"' -
~ Son
© | Increases Increases 235 236 @
89
d Decreases Decreases 36Kr

17.The following nuclear equation:

LU+ In-> W'Ba+ PKr+3 In
What are the values of Aand Z?

Allz
@ 235 36
® 236 36
© 235 38
@ 236738

18.Which pair represents isotopes?

@ 2Candy PN v i%0and( 3O (o 28Naand” 23Mg (@ 1Hand %He
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19.A nucleus contains several positively charged protons. Why does the nucleus remain
stable despite the electrostatic repulsion between the protons?

(@ The gravitational attraction between nucleons becomes significant.
(© The repulsive force is neutralized by electrons inside the nucleus.
(© Neutrons act as a physical shield, blocking the electric field.

(@ The strong nuclear force provides a powerful attraction that overcomes the electrostatic repulsion.

20.The table below shows the work function of four metals: a, b, ¢, and d. When light of
energy:4 eV falls on the surface of each metal, which metals will emit photoelectrons?

4eV 4eV 4eV 4eV

Metal  Work Function (eV)

a 2

> [ 4 :
¢ Metal a Metal b Metal ¢ Metal d
d 1 Work Function = 2 eV Work Function = 4 eV Work Function = 6 eV Work Function = 1 eV

(@ Metals aand b (®) Metals a, b, and d (©) Metals aand d (d) Metal ¢ only

21.Light source A of a particular color is directed toward the surface of a sodium metal
sample. No electrons are emitted from the metal surface. Light source B of a different color is
then directed toward the same metal surface, and electrons are emitted from the metal surface.

Which of the following statements correctly explains this observation?

Light source A Light source B

4 | 4

Sodium Sodium
metal | metal

(@ Light source A has a higher frequency, greater photon energy, and shorter wavelength
than light source B.

1M
| 1

@ Light source A has a lower frequency, lower photon energy, and longer wavelength

than light source’B.

(© Light source-Al and iight souirce B ﬁave the saﬁlé "fre;qiblencry and same photon energy, but
different wavelengths.

(@ Light source A has a lower-frequency, greziféi‘ photon-energy;and shorter wavelength

than light'source B-

0509886279 scplacpasglaucd | 6 |
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22.Light is incident on a metal surface. Each photon has an energy of 2.5 x 10 * J.

Photoelectrons are emitted with a maximum kinetic energy of 1.92 x 1072° J. \_E(photon)

What is the threshold frequency of the metal?

@2.85x10“Hz ©3.48x10"“Hz(© 4.72 x 10 Hz (d 5.31 x 10" Hz

23.An atom is initially in its highest energy level. According to Planck’s theory, when the
atom returns to a lower energy level, it emits a photon with an energy of 4 eV.
n=2
Which of the following values cannot represent the total energy emitted by the atom? n=1 a/w.M»
. AE=hT

@8eV ® 12 eV © 14 eV @ 20eV

24 Rutherford’s model predicts that electrons would emit radiation at:
@ Only specific wavelengths. ( All wavelengths continuously.

(© No wavelengths. (@ Only ultraviolet wavelengths.

25.An electron in a hydrogen atom transition to the second energy level: n; = 2 and emits a
photon with energy: 4.08 x 1071°J

What is the initial energy level (n;)?

@n=1 ®n=>5 ©n=4 dn=23
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