Physics 30 Worksheet #22: Cathode Ray Tubes
5

1. An electron enters a magnetic field in a CRT at a speed of 5.00 x 10 m/s and is deflected with a
-3
radius of 7.00 x 10 m. Calculate the strength of the magnetic field present.

-1

2. The strength of the magnetic field in a CRT is 8.00 x 10 T. If the speed of a cathode ray in this
5
magnetic field is 5.50 x 10 m/s, what is the radius of the cathode ray’s path?

-2

3. Calculate the charge to mass ratio of a particle that passes through a magnetic field of 7.20 x 10 T
5
-3
with a speed of 5.00 x 10 m/s while deflecting with a radius of 3.70 x 10 m.

3

4. A cathode ray passes undeflected through an electric field of strength 6.00 x 10 V/m and a magnetic
-3
field of strength 6.50 x 10 T. Calculate the speed of the cathode ray.

3

5. A cathode ray passes undeflected through an electric field of 5.00 x 10 N/C and a magnetic field of
-3
7.00 x 10 T. Calculate the kinetic energy of the cathode ray. An electron traveling at a speed of
5
3
6.00 x 10 m/s passes through an electric field of 5.00 x 10 N/C and a magnetic field of an unknown
strength. If the electron passes through undeflected, what is the strength of the magnetic field?
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6. An electron is accelerated across a potential difference in a cathode ray tube to a speed of 2.00 x 10
m/s. What is the value of the potential difference across which the electrons were accelerated?

6

3

7. A cathode ray travels undeflected through an electric field of 6.00 x 10 V/m and a magnetic field of
-3
-1
7.00 x 10 T. The cathode ray then enters only a magnetic field of 7.00 x 10 T. Calculate the radius
of the path followed by the cathode ray.

3

-3

8. An electron passes through an electric field of 3.00 x 10 N/C and a magnetic field of 5.00 x 10 T
undeflected. The electric field is removed, leaving only the magnetic field. Calculate the radius of the
electron’s path when the electric field is removed.

9. Electrons in a cathode ray tube are accelerated from rest though a potential difference of 1.30 x 10
-2
V. The electrons enter a magnetic field of 2.50 x 10 T. Calculate the maximum radius of the
electron’s path.

-2

3

-3

10. A cathode ray travels through a magnetic field of 2.00 x 10 T and follow a path of radius 5.60 x 10
m. What value of electric field would need to be added to make these cathode rays pass through
undeflected?
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Physics 30 Worksheet #23: Millikan Oil Drop Experiment
-16

1. An oil drop with a mass of 4.80 x 10 kg is suspended between plates that are 6.00 cm apart. The
2
potential difference between the plates is 5.90 x 10 V. What is the charge of the oil drop?

-16

2. An oil drop has a mass of 7.20 x 10 kg and is suspended between two plates in a Millikan
4
experiment. The electric field between the plates is 2.20 x 10 V/m. Calculate the charge on the oil
drop. How many excess electrons are present on the oil drop?

3. What potential difference would be necessary to balance an oil drop with five excess electrons on it,
-15
when the mass of the oil drop is 4.89 x 10 kg and the plates are 5.00 cm apart?

-16

2

4. An particular oil drop has a mass of 5.70 x 10 kg and accelerates upward at a rate of 2.90 m/s .
2
The potential difference between the plates is 7.92 x 10 V and the distance between the plates is
0.0350 m. Calculate the charge on the oil drop. Calculate the number of excess electrons on the oil
drop.

-15

2

5. An oil drop with a mass of 3.50 x 10 kg accelerates downward at a rate of 2.50 m/s . Calculate the
charge on the oil drop if the distance between the plates is 10.0 mm and the potential difference
2
between the plates is 5.38 x 10 V.

B. Dickie

117

Physics 30 Worksheet #24: Transmutation Equations
Instructions: Fill in the unknown quantities and identify whether the equation is alpha decay, beta decay,
or an artificial transmutation.

U  234
90Th  ____

1.

238
92

2.

222
86

 24   _____

3.

214
82

Pb 214
83 Bi  _____

4.

234
92

5.

210
81

6.

208
82

265
Pb  ____ 108
Hs 01n

7.

234
91

Pa  234
92 U  _____

8.

214
83

Bi  214
84 Po  _____

9.

214
84

Po 210
80 Pb  ____

10.

9
4

11.

230
90

12.

226
88

Ra  24   _____

13.

210
80

Hg 10  ____

14.

14
7

U  24   _____

Tl  10  ____

Be 11H 36 Li  ____
Th 226
88 Ra  ____

N  24  178O  ____
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Physics 30 Worksheet # 25: Half-Life
1. The half life of polonium-210 is 138 days. How much of a 20.0 kg sample of polonium-210 will remain
after:
a. 1.0 half life?

b. 2.0 half lives?

c.

3.6 half lives?

2. The half life of a particular radioactive sample is 10.0 years. How much of a 10.0 kg sample will
remain after:
d. 10.0 years?

e. 20.0 years?

f.

30.0 years?

g. 35.0 years?
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3. The original activity of polonium-210 is 100 Bq. What is the activity after 2.00 years have elapsed?

4. The half life of carbon-14 is 5730 years. What percentage of carbon-14 remains after:
h. 1000 years?

i.

3000 years?

j.

5730 years?

k.

100000 years?

5. The activity of carbon-14 is 20.0 Bq. What was the original activity if 3.0 half lives have elapsed?

6. The activity of carbon-14 is 100 Bq. What was the original activity if 2000 years have elapsed?
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7. Find the ratio of current activity to original activity of carbon-14 after 11460 years have elapsed.

8. The half life of a radioactive sample is 5.0 days. How would the activity of this sample after 17 days
compare to its original activity?

9. How many half lives would it take for 10.0 g of a radioactive sample to decay to 1.25 grams?

10. How many half lives would it take for a radioactive sample to decay to 25% of its original activity?

11. How many years would it take for 20 g of carbon-14 to decay to:
l.

10 g?

m. 2.5 g?

n. 1.25 g?

o. 0.625 g?
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12. Use the following graph to answer the questions:

Radioactive Decay of Element "X"
70
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a. What is the half life of element “X”?

b. How much of element “X” will remain after 2 days?

c.

How much of element “X” will remain after 3 half lives?

d. How long will it take element “X” to decay from its original amount to 10 nuclei remaining?
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Physics 30 Worksheet # 26: Electron Levels and Transitions
Use the electron level diagram for Hydrogen below to answer the questions.

1. Calculate the wavelength of EMR involved when an electron in a hydrogen atom makes a transition
from the third level to the first level. Calculate the frequency of this EMR. Calculate the energy of this
EMR. What type of EMR is this? Is the EMR absorbed or emitted?

2. Calculate the wavelength of EMR involved when an electron in a hydrogen atom makes a transition
from the first level to the third level. Calculate the frequency of this EMR. Calculate the energy of this
EMR. What type of EMR is this? Is the EMR absorbed or emitted?

3. Calculate the frequency of EMR involved when an electron in a hydrogen atom makes a transition
from the third level to the fifth level. Calculate the frequency of this EMR. Calculate the energy of this
EMR. What type of EMR is this? Is the EMR absorbed or emitted?
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Diploma Exam Review Questions
Cathode Ray Tube / Mass Spectrometer
Use the following information to answer the next question.

146. An electron hits the screen at a speed of
A. 1.0 107 m/s
B. 1.5 107 m/s
C. 3.0 107 m/s
D. 8.8 1014 m/s
-----------------------------------------------------------------147. J. J. Thomson’s experiments indicated that cathode rays are
A. photons
B. electromagnetic radiation
C. positively charged particles
D. negatively charged particles
Use the following information to answer the next two questions.
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148. The particles in the undeflected beam are moving at a speed of a.b x 10c m/s. The values of a, b, and c, are, respectively, ____, ____, and
____ .
(Record your three-digit answer in the numerical-response section on the answer sheet.)
149. Using the charge-to-mass ratio of the particles, the scientist determines the particles to be
A. protons
B. neutrons
C. electrons
D. alpha particles
-----------------------------------------------------------------Millikan Oil Drop Experiment
150. Two scientists who conducted experiments that led to the determination of the mass of an electron were
A. Planck and Einstein
B. Rutherford and Bohr
C. Thomson and Millikan
D. Compton and de Broglie

Isotope Notation
218

151. Polonium has more isotopes than any other element, and they are all radioactive. The isotope 84 Po
A. 218 protons and 84 neutrons
B. 84 protons and 218 neutrons
C. 134 protons and 84 neutrons
D. 84 protons and 134 neutrons
Radioactivity (Qualitative)
152. Nuclear radiation exists in several different forms. Listed from greatest to least in their ability to penetrate human tissue, the order of three
of these forms is
A. alpha, beta, gamma
B. gamma, beta, alpha
C. gamma, alpha, beta
D. alpha, gamma, beta
153. When a neutral meson particle °) decays, it produces an electron (e – ). In this process, it is most likely that
A. nothing else is produced
B. a gamma ray is also produced
C. a negative particle is also produced
D. a positive particle is also produced
Use the following information to answer the next question.

154. Which of the following situations would result in a person experiencing the most exposure to radioactivity?
A. Being exposed to isotope X at a distance of two metres for two hours
B. Being exposed to isotope X at a distance of one metre for two hours
C. Being exposed to isotope Y at a distance of two metres for two hours
D. Being exposed to isotope Y at a distance of one metre for two hours
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Transmutation Equations
Use the following information to answer the next question.

155. In the transmutation reaction above, an alpha particle is absorbed by a nitrogen nucleus. An unstable nucleus that decays by producing a
A

proton and an unidentified nucleus Z

X

is produced. The values of A and Z are, respectively,

A. 16 and 9
B. 15 and 8
C. 11 and 6
D. 8 and 15
Use the following information to answer the next question.

156. The product of the carbon-14 decay is
14

A. 7

N

14

B. 8 O
10

C. 4 Be
12

D. 6 C
-----------------------------------------------------------------Use the following information to answer the next question.

157. If the air is ionized by alpha particles produced by the americium-243, what immediate byproduct would one expect to find?
A. Curium-243
B. Plutonium-243
C. Berkelium-247
D. Neptunium-239
------------------------------------------------------------------
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Use the following information to answer the next question.

158. In both decays I and II, the type of emitted particle is
A. an alpha particle
B. an electron
C. a neutron
D. a proton
-----------------------------------------------------------------Half-Life Problems
Use the following information to answer the next question.

159. The mass of 224 Ra remaining after 22 days is
A. 0.16 g
B. 0.31 g
C. 2.7 g
D. 3.7 g
-----------------------------------------------------------------Use the following information to answer the next question.
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160. An archeological sample is dated using the carbon-14 dating process and is found to be 2 865 years old. What percentage of the original
carbon-14 remains?
A. 25.0%
B. 29.3%
C. 70.7%
D. 75.0%
-----------------------------------------------------------------161. For a 768 g sample of an unknown radioactive element, 48.0 g remain after 10.2 h. The half-life of the element is __________ h.
(Record your three-digit answer in the numerical-response section on the answer sheet.)
Use the following information to answer the next question.

162. If the biological processes that might eliminate some of the technetium-99 from the body are ignored, the maximum percentage of
radioactive technetium-99 that could still be present in a patient’s system 24.0 h after injection is
A. 12.5%
B. 6.25%
C. 2.00%
D. 0.841%
-----------------------------------------------------------------Use the following information to answer the next question.

163. Americium-243 has a half-life of approximately 7 000 years. If a detector containing 20 mg of this isotope were discarded and then
rediscovered 70 years later, approximately how much americium-243 would remain?
A. 20 mg
B. 0.20 mg
C. 2.0 10–7 mg
D. No measurable amount would remain.
------------------------------------------------------------------
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Fission / Fusion

Use the following information to answer the next two questions.

164. The value of cd in the above reaction can be identified using the Law of Conservation of
A. Mass
B. Energy
C. Charge
D. Momentum
ab

165. The fission product in this reaction is represented by cd

X

. The values of a, b, c, and d are _____ , _____ , _____ , and _____ .

(Record your four-digit answer in the numerical-response section on the answer sheet.)
-----------------------------------------------------------------Use the following information to answer the next three questions.

166. The value of x in reaction II is
A. 4
B. 3
C. 2
D. 1
Use the following additional information to answer the next two questions.

167. The mass defect of uranium-235, expressed in scientific notation, is b 10–w kg. The value of b is __________.
(Record your three-digit answer in the numerical-response section on the answer sheet.)
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168. The nuclear binding energy of uranium-235, expressed in scientific notation, is b 10w eV. The value of b is __________.
(Record your three-digit answer in the numerical-response section on the answer sheet.)
-----------------------------------------------------------------Use the following information to answer the next question.

169. In the above fission reaction, the mass of the reactants is 236.05 atomic mass units, and the mass of the products is 235.86 atomic mass
units. Which of the following explanations best describes the change in mass that occurs in this nuclear fission reaction?
A. Mass and energy are equivalent, and energy has been converted into mass in this reaction.
B. Mass and energy are equivalent, and mass has been converted into energy in this reaction.
C. Mass and energy are equivalent, and the missing mass is due to inaccurate laboratory measuring equipment.
D. Neutrinos that are given off in the fission reaction are undetectable, which accounts for the differences in mass of the detectable components
of the reaction.
-----------------------------------------------------------------Rutherford Gold Foil Experiment and the Planetary Model of the Atom
170. In certain scattering experiments, alpha particles bounce backward from a thin metal target. This observation led to the hypothesis that
A. alpha particles carry electric charges
B. charge is uniformly distributed throughout the atom
C. alpha particles’ kinetic energy cannot be converted to potential energy
D. the centre of the atom is very small, charged, and contains most of the atom’s mass

Use the following information to answer the next question.

171. This exercise would help students appreciate the difficulties encountered by
A. Compton in his work on wave–particle theory
B. Einstein in his work on the photoelectric effect
C. Rutherford in his work on the nucleus of the atom
D. Thomson in his work on cathode rays
------------------------------------------------------------------
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Bohr Model of the Atom (Qualitative)
172. When white light passes through a cool gas and then into a spectroscope, the spectrum produced is
A. a continuous spectrum
B. an absorption spectrum
C. a bright-line spectrum
D. an emission spectrum
Bohr Model of the Atom Problems
Use the following information to answer the next question.

173. What frequency of electromagnetic radiation is required to excite mercury atoms from energy level W to energy level Z?
A. 2.1 x 1015 Hz
B. 2.5 x 1015 Hz
C. 2.9 x 1015 Hz
D. 3.1 x 1015 Hz
-----------------------------------------------------------------Use the following information to answer the next question.
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174. When the glass cools, the ions lose both the thermal energy and the energy that was absorbed from the laser photons. The electron energy
level transition that occurs is from energy level
A. n = 3 to n = 2
B. n = 3 to n = 1
C. n = 2 to n = 1
D. n = 2 to n = 3
-----------------------------------------------------------------Unit 4 Review Questions
Use the following information to answer the next question.

175. The types of radiation taking paths X, Y, and Z are, respectively,
A. beta, alpha, and gamma
B. beta, gamma, and alpha
C. gamma, alpha, and beta
D. alpha, gamma, and beta
------------------------------------------------------------------
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Use the following information to answer the next three questions.

176. As xenon ions in the exhaust stream behind the DS1 capsule interact with other charged particles in space, the xenon ions become neutral
atoms, and in the process, emit photons. The maximum frequency of these photons, expressed in scientific notation, is b × 10w Hz. The value of b
is __________.
(Record your three-digit answer in the numerical-response section on the answer sheet.)
Use the following additional information to answer the next two questions.

177. If the IPS uses 81.5 kg of xenon-133 as a propellant and the launch is delayed by 26.2 days, the amount of xenon 133 that would remain is
__________ kg.
(Record your three-digit answer in the numerical-response section on the answer sheet.)
178. The decay equation for xenon-133 is
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Use the following information to answer the next two questions.

179. Given the information above, the element that emits the lowest energy photon of visible light is
A. strontium
B. barium
C. copper
D. sodium
180. The colours are emitted by electrons that are
A. undergoing transitions to higher energy levels
B. undergoing transitions to lower energy levels
C. oscillating between energy levels
D. emitted by the nucleus
------------------------------------------------------------------

181. An experiment starts with 1.45 kg of iodine-131. After 32.2 days, 90.6 g are left. The half-life of iodine-131 is
A. 32.2 days
B. 16.1 days
C. 8.05 days
D. 4.04 days

Use the following information to answer the next four questions.
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182. The missing product, X, in the fusion reaction given above is
5

A. 2 He
4

B. 2 He
4

C. 1 H
3

D. 2 He
183. The main reason that the nuclei need to have such large kinetic energies is that
A. fusion releases large amounts of energy
B. fission must occur before fusion can occur
C. this kinetic energy is converted into nuclear energy
D. the nuclei must overcome a strong electrostatic repulsion
184. When the average kinetic energy of the nuclei in a plasma is 0.25 MeV, then the temperature is
A. 1.9 × 109 K
B. 2.9 × 109 K
C. 4.3 × 109 K
D. 1.2 × 1028 K
185. The energy of a single photon of the ultraviolet laser is
A. 7.1 × 10–19 J
B. 1.0 × 10–27 J
C. 7.1 × 10–28 J
D. 1.9 × 10–40 J
-----------------------------------------------------------------186. The absorption spectrum of hydrogen is produced when electrons
A. emit radio frequency photons
B. emit short wavelength photons
C. jump from a higher orbital to a lower orbital
D. jump from a lower orbital to a higher orbital
187. An accelerated electron with 8.77 eV of energy strikes a mercury atom and leaves the collision with 2.10 eV of energy. The maximum
frequency of light that can be emitted by the mercury atom is
A. 1.01 × 1014 Hz
B. 5.07 × 1014 Hz
C. 1.61 × 1015 Hz
D. 2.12 × 1015 Hz
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Use the following information to answer the next two questions.

188. The speed of the undeflected ionized lithium ions, Li + , as they leave the velocity selection chamber is
A. 4.25 × 104 m/s
B. 3.84 × 105 m/s
C. 8.63 × 106 m/s
D. 7.22 × 107 m/s
189. The mass of a lithium ion in beam 1, expressed in scientific notation, is b x 10–w kg. The value of b is __________.
(Record your three-digit answer in the numerical-response section on the answer sheet.)
-----------------------------------------------------------------Use the following information to answer the next question.
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190. This distortion occurs because of the magnetic force acting on the
A. visible wavelengths of EMR
B. television circuits
C. moving electrons
D. gamma radiation
------------------------------------------------------------------

191. Which of the following types of radiation can be deflected by both electric fields and magnetic fields?
A. X-rays
B. Cathode rays
C. Photon beams
D. Electromagnetic waves

Use the following information to answer the next six questions.

192. The half-life of iodine-131 is
A. 8.0 days
B. 12.0 days
C. 16.0 days
D. 24.0 days

193. After 48.0 days the amount of iodine-131 that remains in the sample is __________ mg.
(Record your three-digit answer in the numerical-response section on the answer sheet.)

194. The energy emitted as gamma radiation during the transmutation of an iodine-131 nucleus is
A. 3.55 × 10–45 J
B. 2.68 × 10–27 J
C. 1.24 × 10–22 J
D. 3.71 × 10–14 J
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Use the following additional information to answer the next question.

195. For the decay of iodine-131, the relationship between the magnitude of the momentum of the gamma ray photon (   ) and the magnitude
of the momentum of the beta particle (

  ) can be represented by the equation

196. The equation for this radioactive decay is

197. To protect lab technicians from harmful radiation, the equipment used in this experiment should be shielded with
A. lead to stop the radiation
B. paper to stop the particles
C. an electric field to stop the radiation
D. a magnetic field to stop the particles
-----------------------------------------------------------------198. The voltage required to stop an alpha particle with an initial speed of 5.34 × 10 4 m/s is __________ V.
(Record your three-digit answer in the numerical-response section on the answer sheet.)
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Atomic Physics MC Answers
146
147
148
149
150
151
152
153
154
155
156
157
158
159

C
D
256
D
C
D
B
D
D
B
A
D
B
A
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160
161
162
162
164
165
166
167
168
169

C
2.55
B
A
C
2937
A
3.18
1.79
B

170
171
172
173
174
175
176
177
178
179

D
C
B
A
B
B
2.92
2.55
C
A

180
181
182
183
184
185
186
187
188
189

B
C
B
D
A
A
D
C
B
1.01

190
191
192
193
194
195
196
197
198

C
A
A
1.19
D
D
D
A
29.6
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