Reference: Nuclear physics
Difficulty: easy
Learning Objective: D3.12
Contest: 1997
Which of the following does the CANDU reactor system use as fuel?

A) natural uranium
B) enriched uranium
C) mainly plutonium 239
D) uranium-plutonium mixture
E) heavy water
Answer: A
Reference: Nuclear physics
Difficulty: easy
Learning Objective: D3.10
Contest: 1997
A radioactive source was placed beneath a radiation detector and registered 3.0 MBq.  A thin sheet of aluminum foil was held between the source and the detector and the reading dropped to 2.0 MBq.  Up to 50 more sheets of foil were added to the original sheet and the reading did not change appreciably.  The detector was sensitive to alpha, beta and gamma radiation.  What was the source emitting?
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A) only alpha
B) only beta
C) only gamma
D) alpha and beta
E) alpha and gamma
Answer: A
Reference: Nuclear physics
Difficulty: moderate
Learning Objective: D3.11
Contest: 1997
Radioactive iodine-131 is used to treat hyperactive thyroids, since the body tends to concentrate iodine in this gland.  It has a half-lift of approximately 8 days.  Assuming that none of the iodine is eliminated by the body, approximately how many days will it take for the radioactive iodine level to drop to 1/1000 of its original level?

A) 16 days
B) 40 days
C) 80 days
D) 131 days
E) 4000 days
Answer: C
Reference: Nuclear physics
Difficulty: easy
Learning Objective: D3.10
Contest: 1998
Marie Curie was one of the pioneers in the study of radiation.  Together with her husband, Pierre Curie, she

A) discovered the alpha particle.
B) discovered the neutron.
C) discovered the elements radium and polonium.
D) invented the cloud chamber.
E) developed the theory of the nuclear atom.
Answer: C
Reference: Nuclear physics
Difficulty: easy
Learning Objective: D3.11
Contest: 1998
A sample of radioactive material has atoms with a half-life of 1 minute.  At 12 Noon, there is an unknown number of atoms in the sample.  By 1 PM, there are 1000 original atoms remaining.  At what time were there 2000 atoms remaining?

A) 12:01
B) 12:05
C) 12:20
D) 12:30
E) 12:59
Answer: E
Reference: Nuclear physics
Difficulty: easy
Learning Objective: D3.10
Contest: 1999
Cathode rays are to beta radiation as X-rays are to:

A) alpha radiation
B) beta radiation
C) gamma radiation
D) phonon radiation
E) neutrino radiation
Answer: C
Reference: Nuclear physics
Difficulty: moderate
Learning Objective: D3.10
Contest: 1999
Polonnium-218 (atomic number 84) decays by emitting an alpha particle, followed b a beta particle.  The resulting product is an isotope of bismuth.  How many neutrons would this isotope of bismuth have?

A) 131
B) 132
C) 133
D) 134
E) 135
Answer: A
Reference: Nuclear physics
Difficulty: easy
Learning Objective: D3.10
Contest: 2001
Some isotopes are unstable because they have too few neutrons compared to the number of protons in the nucleus.  A proton then decays into a neutron, a positron and a neutrino.  The positron is a particle of antimatter that is much like an electron, except that it carries a positive charge.  One element that decays by positron emission is neon-19.  Given that neon has an atomic number of 10, the product nucleus would have an atomic number of ___ and an atomic mass of ___.
A) 9, 19

B) 10, 18

C) 11, 19

D) 11, 18
E) 9, 18
Answer: A
Reference: Nuclear physics
Difficulty: moderate
Learning Objective: D3.11
Contest: 2001
Carbon dating is useful for estimating the age of fossils of organisms that were once alive.  The ratio of radioactive C-14 to ordinary C-12 in living organisms is about 1:1012.  However, once an organism dies, the C-14 decays.  By measuring the ratio of C-14 to C-12 in the fossil, and knowing that C-14 has a half-life of 5700 years, an estimate for the age of the fossil may be made.  If a fossil is found with a C-14 to C-12 ratio of 1.25:1013, approximately how old is the fossil?
A) 5700 years

B) 11,400 years

C) 17,100 years

D) 34,200 years

E) 45,600 years
Answer: C
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