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Chapter 7 Review

@ Radioactivity is the release of hl%}_\ gng%;ﬂ particles and _r_%é_ from a substance as a result of

changes in the nuclei of its atoms.

b&d‘-ﬂ(b\kﬁd /X0 (')\)hb\’\ is the term for the radiation we come into contact with everyday that is
all arourtd us. Generally, since this type of radiation is Cul\ acomnd US | it is viewed as <

3. List the different types of wave/rays in the electromagnetic spectrum from lowest frequency/energy to
highest frequency/energy. UV
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4. \JA Slb\& IC\\A“' 1is the one form of radiation that humans cg\actually see. rous
@ 150 ope, Is the term given to different atoms of a particular element that have the same number of
S , but different numbers of NEUACENS
‘ - -
The atomic number of an element is the same as the number of DfO)('DV\S . The mass number of

an element represents the number of Pf'o NS and MPMINONS  added together.
Describe how you can find how many neutrons are in a certain isotope of an element if the atomic number is
52 and the mass number is 134. MOSS nwmber _ o}omi'C N U\.W\be.f
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S dard atomic notation represents the C!ﬂgm [N S%pgm the _ AGSS hu,'mb-e'( and the
o iC Nt (. of a specific isotope.

Descrlbe the element, atomic number, number of protons, mass number, and number of neutrons for the

vl

following standard atomic notation: ;:K _
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hat do all isotopes of the same eferfent have in common?

Some ¥ 'P«o’rw\.s Codon-12
@-Iow do isotopes of the same element differ? Covbon - lLf'
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12. Complete the following table:

Isotope Atomic Number # of Protons Mass Number # of Neutrons
Carbon-13 6 6 13 3
Cobalt-59 27 27 59 32

Sodium -2 11 1 23 2,
Arsenic-75 39 32, 75 42,
C\lovine -33 I 17 37 20




8 Radioactive atoms emit €N e oA because their nuclei are ;4gﬂ;gb\.e , .

JJ
The process in which unstable nuclei lose energy (thus gaining stability) by emitting radiation is known as
vadioachve ey,

@ Isotopes that are capable of radloactlve decay are called (0&10\30‘]‘0‘)&5

16. The three main types of emitted radiation are A\ P\NL radiation, ‘De‘f& radiation, and
CACAYYY™ C~ radiation. This was first discovered by _Evnst  Rdnecdord

J .
@Alpha radiation is a stream of O-\ P\\O‘- P 0-\'*\ d~2.$ that have the same combination of particles as
the nucleus ofa_\4 e\t v atom, with a mass number of L and an atomic number of A .

Alpha particles are made up of _ 9. _ protons and 9. neutrons.

Ipha partlcles are much larger than other types of radiation making them relatively SloW  and the least
of the three types of radiation.

The term used to describe the emission of an alpha particle from a nucleus is Ou‘. \?r\ct daeatj ..
Complete the following nuclear reactions involving alpha decay:

a) ‘5Po 910*%*‘ o
b) 2Ac > 123‘ F{ ‘He
c)‘%Au o+ Ja

I
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A 1::1('\\(',\-{’ is an electron. Electrons have a negligible mass that is approximately 1/2000
the mass of a'proton or neutron, therefore electrons are assigned a mass of __ 0 .

@ Beta particles (electrons) have a charge of =\ :

24. During beta decay a neutron changes into a _‘PY D\'D‘f\ and an e(e&fof\ . During this

process the D <on stays in the nuéleus while the elecivon shoots out from the
nucleus with d significant amount of energy.

ince the only thing emitted during beta decay is an electron, the mas $ nuw\bp( remains unchanged
and the &MM\)@(IHCFG&ISGS by one.

@ Complete the foIIowmg nuclear reactions involving beta decay:
Q) He > §Lu +
) ¥C > 4N + 3B
0 HNa >HNo+ s

71

amma radiation con5|sts of high enerqb\ rays with a short wa\'e\eﬂ@k

amma radiation has almost no __ ymas < and no c\rw'c.e , therefore during gamma decay

both the atomic number and mass number remain unchanged. v
29. Gamma rays are one of the most Denek (ac’n‘nc\ forms of electromagnetic radiation; they have much
more energy than either_a,gﬁx:' or =~ hedo- radiation.

ue to its insignificant size, _gqowmon roAia‘\' oN has the greatest foqr\e\-ra:koh
of the three major types of rad¥tion. It would take a thick block of lead or cahcrete to stop it.

@n gamma decay reaction equations we use the symbol (*) to represent that a certain nucleus has extra

—enecgy




@Complete the following nuclear reactions involving gamma decay:
Q) SNi* SagNU+ &
b) u}:K* > YK+ Y
¢) 1Na* >3 Nyt o7

@The symbol o is used to represent an a\p\\o» particle, the symbol f is used to represent a
bl particle and the symbol y is used to representa _ @ Gmma ray.

&2 Alpha particles can also be represented by a He
represented by an e

@In nuclear equations, the m GSS hum\)e( and the atomic number remain cor@n"f

36. Carbon dating (also known as mmbn_dg\%_) is the process of determining the age of an
object by measuring the amount of cavben- |4

remaining in that object.

37. Describe the process of carbon dating. What is the maximum age of an object that can be determined by
carbon dating? cbm‘wﬂ\-\b covoon-4  to m’h'o‘fjﬂf\ H in on ob:)ecl',

o deleemie how mony holf Iveg howve 'F&ss&l.
OPPYo* 50 000 Yerss Q)Ua'} under \0 3 Iiws\

nucleus, and beta particles can also be

|
@A half-ljfe is a constant for any radioactive isotope and is equal to the time required for 2 the
nuiel in a sample to decay. Eorexamnle carhon-l4-ras-a-halflife of Vears,
radon-222 has a half-life of _davs and uranium-238 has a half.lifa of _____billion years.
If the half-life for an isotope is 35 days, how much of a 10g sample would remain after:
a) 35 days? 5 9 b) 70 days? 3.53 ¢) 105days? 1-2Q o)

40. A decay curve is a curved line on a graph that shows the E@*Q_ at which radioactive isotopes decay.

@ Explain how you would determine how much of a 50g sample of iodine-131 would remain if its half-life is
8 days and 32 days have passed since the sample was made? |
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e isotope that undergoes radioactive decay is called the acen and the stable
product of radioactive decay is called the au\a}& €Yy '

43. There are many common isotope pairs that exist. For example, the daughter isot%)e for carbon-14 is
N oseh . ll{— and the parent isotope for lead-207 is v O Ium- L3

44. Explain how we can use potassium-40 and argon-40 as a clock.
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45, The two types of nuclear reactions include %13‘30“ and "(""33\'0“'“
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Nuclear fission involves the of a larger nucleus into two smaller nuclei, subatomic
particles and energy. The fission of a nucleus is accompanied by a release of energy.

Larger, heavier nuclei tend to be , and in order to increase stability, atoms with heavy nuclei
split into lighter atoms.

What are the downsides of performing fission reactions using nuclear reactors?

A nuclear reaction is a process in which the nucleus of an atom changes. This change occurs when the
nucleus or particles or energy. A small change in mass during nuclear reactions
results in a large change in

Nuclear reactions are quite remarkable. A fission reaction involving just gram of uranium-235
releases the same amount of energy as burning of coal!
Scientists have also developed methods in forcing nuclear reactions to occur. The term for this type of

nuclear reaction is an . During these forced reactions, a nucleus is
with alpha particles, beta particles, or gamma rays.

Describe the process of the induced uranium-235 nuclear fission reaction that occurs in both fission-style
nuclear weapons and in Canadian nuclear power plants. Be sure to include the production of the unstable
uranium-236 isotope in your explanation, as well as all the reactants and products of the reaction.

Why is the release of neutrons, krypton-92 and barium-141 in the induced uranium-235 reactions important?

The term used to describe the ongoing process in which one reaction initiates another or more reactions is a
. These types of reactions can produce increasingly rapid amounts of
and may lead to nuclear explosions.

Chain reactions can be controlled using to absorb neutrons.

Explain why chain reactions are a concern in nuclear power plants.

Explain what CANDU stands for, how it works and why it is a modern leader in the nuclear technology of
the world.



58. The fuel used in CANDU reactors comes in the form of containing uranium
pellets. Once used, they are placed deep underground in rock formations.

59. Nuclear fission is the process in which low mass nuclei join together to form a more
nucleus. This type of reaction occurs on the , as well as on other

60. Fusion reactions require a tremendous amount of and to occur.

61. Describe the fusion reaction that occurs in the Sun.

62. What do fission and fusion reactions have in common?

63. How do fission and fusion reactions differ? Be sure to consider the reactants, the products, and human
usage.

Vocabulary to Know:
Write a concise definition of each of these terms found in this chapter.

Alpha decay: Hazardous wastes:
Alpha particle: Induced nuclear reaction:
Beta decay: Isotopes:

Beta particle: Light:

CANDU: Mass number:
Chain reaction: Nuclear equation:
Daughter isotope: Nuclear reaction:
Decay curve: Parent isotope:
Fission: Potassium-40 clock:
Fusion: Radiation:

Gamma decay: Radioactive decay:
Gamma ray: Radiocarbon dating:

Half-life;



