/ | A A

NBMED

2B willdwed Ut be q ey Loy

WY EWTT AUL SoRASAASw &

o e fest 'q

. 1. "What are ths characteristics of & neutron?

(ih @h&snochargeandamassbflam.

> Tt has no charge and no mass. . o

. (3)1t has a charge of +l and @ mass of 1 amm.
(4) 1t has a charge of +1 and no mass.
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2. In which group do the particles contain only -
ws--micleons] T T R
(1)-protons and electrons” -
© '(2) neutrons-and electrons
3) protons and neutrons' .
) protons, neutrons, and electrons

3. The major portion of an atom's mass consists of

W o (1) neutrons and posirons
W : @eutmns and protons
_SQ}}( , (3) electrons and protons:
\{00\\\ | : (4)-§:lecn'ons and neutrons o
| . 4o Rutherford's gold foil experiments, some alpha

\Mﬂfp
: ' but most passed through the foilwithno -
3\'0 - deflection. Which statement about gold atoms is
supported by these experimental observations? -
(1) Gold atoms are similar to alpha particles. -

/2) Gold atoms consist mostly of empty space. -

- particles were deflected from their original paths |.

8. What is the total mymber of éiectrons in zn atom

of an element with an atomic mumber of 18 and 2

mass oumber of 407
(1) 58 ' :(3)22
(2) 40 - (s

-9, What i the total mmber of protons costained in
- ~rthe nucleus of &' carbon-14 atom?

8 ORL
' @ (4) 12

10. Compared to the charge and mass of a protor, an
- electronhas- . N '
(1) the'same charge and the same mass
(2) the same charge and a smaller mass -
- (3)an opposite charge and the same mass
@ opposite charge and a smaller mass
11" As the mumber of neutrons in the nucleus of 2
given atom of an element increases, the atomic
pumber of that element ’
(1) decreases ' ((3) remains the same
(2) increases - .

12. The mmber of neutrons in the micleus of an atom
can be determined by~

\(ﬁAlpha particles.are more dense than gold

M ~ atoms. :
\5} (4) Alpha particles-and gold miclei have opposite
C@'!’{)Q\Q - charges. ' -

5. What is'the atomic number of an element that has
- six protons and eight neutrons?

(O) 38

(2)2 4 14
- 6. is the-nuciear charge of an iron atom (Fe)?
, &26 - (3)+56

(2) +30 (4) +82

= A stom contains 22 neutrons and 40 mucleons.
What is the total number of protons in the atom?

(1) 62 (3) 22

2) 40 4)
&» &

'@ubtraﬂing the atomic oumber from the mass
muxmber

'(2) adding the atomic. sumber to the mass
mumber '

(3) subtracting the mass number from the atomic
pumber

(4) adding the mass number-10 tﬁe atomic mass

13. Which of the following particles has the least
mass? : -

' @n electron (3) a hyrogen atom
(2) 2 proton (4) 2 neutron

14, Atoms of theé same element that have different
mumbers of neutrons are classified as

(1) isomers (3) charged atoms
@sctopes (4) charged nuclei
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Nhich radioactive sample would contain

ne diagram below represents radiation passing through

-

cmmm—

e

40. 1%? gmms of a radioisotope decayed to 2% grams in 3.6 seconds. What is the half-
er : 4

ams rem;

0.4
f the radioisotope?

04y 45 3 4 [
A radioisotope has a half-life of 8.5 minutes. After 25.

' (@ o0 @ 20, S 10, B 5,
| What was the initial amount? )53',‘ minutes, 10 \% main‘_{ J Dg 03‘ «gg‘-
. 43. Contrast natural and artificial transm ?aﬁ:r.l.; > @ ;'(/J;? 40(1 @ 2 3 @ ’ cgy

{ f‘s : 4

44, Compare and contrast fission and fusion reactions.

45, Explain the benefits and risks of radioactive isotopes.

46. Complete the data table and construct a

_[gill'aph showing the amount of ®Co
remaining after differentamounts of time. The ini
half-life is 5.25 years,

itial amount is 10 grams and the
as shown on Table N. Re
connect the points, an

member to label axes, plot and
d title the graph.
Time, years Amount remaining, grams
0 10
5.25 2.0
10.5 4o
15.75 : w0
21 €D

~

an electric field.
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Vhich type of emanation is represented by the arrow labeled 2?
1) alpha partide 8). positron
9) beta particle {4)) gamma radiation
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the greatest remaining massFot;’ the ” i
joactive isotope after 10 years? slouk st o Tge an v = s
1) 2.0 grams o}f)fz’An L‘]f 3) 4.0 grams of °P M.Z—%? Teehle N Ve 8 ¢ 8 g =
5y 9.0 grams of “K 4.0 grams of > Co e 27 3 £ 8% ¢35
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In how many days will a 12-gram sample of 'PIdecayto 1.5 grams? . D 5 < E % T %2
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into another is called . T e 3§ 2 2 ET &
(1) a half-reaction (8)) artificial ransmutation 38 o) S8 B5 % gy @
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A radioisotope is called a tracer when it s used to o % i g8s 8. & E 2
23 tiighacteﬁaint_'ood 4 ﬁ 3 H 258 §3 % = %
cancerous tissue ERE =
(8). determine the age of animal skeletal remains ‘é 8 B gsgg-'%e é % %
determine the way in which a chemical reaction occurs w k-l ° -‘5'%“% 5%% : & %
3. Which radicactive isotope is used in geological dating? 8 3, g 3.53%&% -
uranivm-238 (§f°co alt-60 e o2 Eg&;““ 882 & 3 o3
iodine-181 () technetium-99 g 2% 3% EzExs ¢ E 2%
g 08 g F =
3. '(l;l)\eradioislotoglel-lﬂlisusedto ® g 52 <4 © o
control nuclear reactions i thyroid di 2
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41. A radioisotope has a half-life of 2.60 days. 5 gr in afier 10.4 da e

was the initial amount o



(1) aluminum graphite (3) plutonium (4) helium

. “Which Sl;bsi'ant’te-;s used as a moderator in ‘a fuclear reactor?
(¢

. The main purpose of the moderator in a fission reactor is to

(2) produce heat
(4) speed up neutrons

(1) remave heat
low down neutrons

.. In a nuclear reactor, fhe neutrons can be slowed by collisions with

e

—

W B

i. Which of t

. Which particle is electricai:: neutral?

(1) uranium atoms raphite (3) cadmium (4) boron

. In a fission reaction, which of the following is needed to continue the

chain reactio
(1) protons eutrons (3) electrons (4) gamma radiation
following could be used as a fuel in a nuclear fission

reactor? 2235 (2) U-238 (3) protium (4) deuterium

. In a nuclear reactor, the radioisotope U-235 serves as a

(1) shield (2) coolant

(3) neutron absorber

%ssionable material
. A requirement for a fusion reactor is extremely high tempera-

tures (2) heavy atomic nuclei as fuel (3) inexpensive equipment
(4) operators with little training

. In a nuclear reactor the amount of uranium present remains fairly

constant. The rate of the reaction is controlled by he amount of
(1) barium (2) alpha particles (3) beta particles eutrons

. A substance which can be used both as the moderator and the cool-

ant in a nuclear reactor is (1) graphite (2) cadmium @iquid s0-
dium (4) plutonium

. A sample of wood was analyzed and found to have only /2 the ratio

of C-14 to C-12 as in a living sample. (The hali-life of C-14 = 5700
years.) The wood is probably about (1) 2800 years old (2)’5700
years old (3) 11,200 years old (4) 17,000 years old

. A reactor in which more fuel is produced is called a (1) fusion

reactor breeder reactor (3) steam reactor (4) reversible reac~

tor

. The fuel produced in a breeder reactor is (1) uranium [(2))pluto-

pium (3) cadmium (4) helium

. When radioisotopes are used in medical treatment or diagnosis and

are ingested by the patient, it is important that they (1) be inexpeq-
sive (2) have long half-lives ((3)have short half-lives (4) emit
only alpha radiation

diseases of the thyroid? 1) 1-131 (2) Co-60 (3) Tc-99 (4) U-235

. Which of the following rzzgsotopes is used in the diagnosis of the

. A radioisotope that is sometimes used by doctors to pinpoint a brain

tumor is (1) carbon-12 (2) lead-206 (3)technetium-99 (4) ura-
nium-238

eutron (4) electron
2 deuterium atom?

(1) proton (2) positron
What is_the mass number
@M1 2 333 W4

. Which particle cannot be accelerated by the electric or magnetic

. Which of‘the following nuclei would have the

fields in a particle accelerator?
eutron (2) proton (3) alpha particle (4) beta particle
device used to give charged particles sufficient kinetic energy to

enetrate the nucleus of an atom is
an accelerator
a Geiger counter

(i) an electroscope
(4) a scintillation counter

. Given the reaction:

FAl + {He—3%P + (n
This reaction is best described as (1) beta decay | (2) artificial trans-
mutation (3) fission (4) fusion -

. Which equation represents artificial transmutation?

(1) H,0—~H* + OR™ -
(3) 2U—~%Th + iHe

(2) UFs + 6Na—~6NaF + U
(@)\2Al + He—2P + in

. Given the equation:

BU + {He—~%Pu + n
This reaction is.an example of (1) addition (2) condensation (3)
substitution @transmutation

. In the reaction:

X + H-{Li + {He
The nucleus represented by X is
(ML 2)%B Be (4)%C

. In the reaction:.

SLi + in—$He + X
The species represented by X is
(1) iH @H (3) jHe (4) {He
eatest binding en-
ergy per nucleon? (1) hydrogen (2) belium (3))iron (4) uramium

2. Which radioactive waste can be stored for decay and then safely
released directly into the environment? /(1) /N-16 (2) Sr-90
(3) Cs-137 (4) Pu-239 ‘

3. Which equation represents a nuclear reaction that is an example of
artificial transmutation?

(1) $Sc—>33Ca + le @’.}N + $He » YO + !H

(3) YBe » ¥YB + %e  (4) 4C > YN+ e

4. Inthe construction of some nuclear reactors, a radiation barrier of
concrete is used as the (1) external shield to protect reactor walls
(3) internal shield to protect reactor walls {3))external shield to
protect personnel (4) internal shield to protect personnel

5. The operation of a commercial nuclear reactor in New York State
requires an isotope that will undergo ssion and controlled
chain reaction * (2) fission and an uncontrolled chain reaction
(3) fusion and a controlled chain reaction (4) fusion and an
uncontrolled chain reaction

6. Which particle can not be accelerated by the electric or the
magnetic field in a particle accelerator? (1) electron @neulron
(3) helium nucleus (4) hydrogen nucleus

7. A radioactive-dating procedure to determine the age of a mineral

compares the mineral’s remainin%lamounts of isotope and

isotope (1)*Pb (2) ™Bi .(3) "'Pb (4) ™MBi
Frou |

8. The fission process in a reactor can be regulated by adjusting the
number of neutrons available. This is done by the use of
(1) moderators @ control rods  (3) coolants (4) shielding

9, Particle accelerators can be used to increase the kinetic energy of

(1) deuterium (2) neutrons protons (4) tritium

' Lo
10. Giventhereaction ]Li + X — {Be o QCW

Which species is represented by X?
. N 4
(i @ H O jH @3

1. In a nuclear reactor, the purpose of the moderator
isto (1) absorb neutrons (2) split neutrons . (3) pro-
duce neutrons ((4) slow down neutrons

2. iIna nuclear reactor, the radioisotope U-235 serves
as | a (1) shield (2) coolant (3) neutron ab-
sorber (4) fissionable material

3. |Given the nuclear reaction:

"28U + 4n— 18Ba + 3EKr + 34n + energy \

This equation can best be described as @ fis-
sion (2) fusion (3) natural decay (4) endothermic
4. The most abundant isotope found in a naturall
occurring uranium deposit is (1) 23U (2) 28U @
BU (4) U ‘

5. fusion reaction differs from a fission reaction in
that the fusion reaction to be initiated requires (1)
extremely low temperatures @exh‘emely high tem-
peratures (3) heavy atomic niiclei as fuels (4) neu-
trons with low kinetic energy

6. The ratio of uranium-238 to lead-206 in a mineral
is used to determine its ge (2)density (3)sol-
ubility (4) composition o

7. The fuels that may be used in a fusion reaction
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23.

, only ({4) $olids, liquids, and gases

Radioisotopes useﬂ for medical diagndsié must have (1) long half-

" lives and be quickly eliminated by the@y (2) long half-lives -

and be slowly eliminated by the body short half-lives and be
quickly eliminated by the body (4) short half-lives and be slowly
eliminated by the body

Compared to an ordinary chemical reaction, a fission reaction will |
(1) release smaller amounts of energy

@ release larger amounts of energy

(3) absorb smaller amounts of energy

(4) absorb larger amounts of energy

The primary purpose of the moderator used in a nuclear reactor is
to_(1) absorb protons (2) absorb neutrons (3) slow protons
4) slow neutrons

Which fissionable elements are produced in breeder reactors?
(1) lithium-6 and hydrogen-3

(2) carbon-14 and oxygen-17

@uranium-233 and plutonium-239

. (4) cesium-137 and radon-222

Given the equation: ¥N + {He — X + §O

When the equation is correctly balanced, the particle represented
by the X will be '

@ % (@ g @;H -(4) 3H

Which substance may serve as both a moderator and coolant in
ome nuclear reactors? (1)carbon dioxide (2) boron (3) graphite
aeavy water "

Todine-131 is used for diagnosing thyroid disorders because it is
absorbed by the thyroid gland and (1))has a very short half-life
(2) has a very long half-life (3) emits alpharadiation (4) emits |
gamma radiation o
Which el
reactor?

ent is sometimes used as a _modgragor in a nuclear
1IyC (@)Cu (3) Al &) Zn

L= grani
Given the nuclear reaction: ZC + 2H — X + gn
When the equation is cotrectly balanced, the nucleus represented
bythe Xis (1) 4N (@) N @3) 5C @ C
In a fission reaction uranium-ZéSis used as a

is

22. The end product o

Pa-234 (2) U-235 (3) 'Pb'”‘i%*’* Hasto

23. The numbqr.--ﬂqf/ known

is ()1 (22 (38 @4

24, Wh_epéﬁing' thing diés; the amount of C-14 (1)
2

_increases
11.

(1) coolant (2) moderator ((3)yfuel (4 control rod

The waste products from nuclear reactors can be in the form of
(1) solids, only (2) solids and liquids, only (3) solids and gases,

Which radioactive isotope is often used as a tracer to study organic

reaction mechanisms _
(1) Carbon-12 @:arbon—M (3) uranium-235 (4) uramum-23_$

Inthe reaction ZAl + §He — X + jn, the isotope represent

byXis s iy hrtdenad Tmmwm: w‘\’

M 3Mg @ BAl @ IS @)%

I AT ) T

‘.Ey (1) nuclear fission (2) ordinary exothermic chem-

/19.

12.

13.

14.
15.

~

;8. Which substance may be used as both the coolant

and moderator in a reactor? (1) boron (2) cad- .
mium ((3) heavy water (4) solid graphite ‘ -
9. The equation $H + $H — $He represents (1)
alpha decay (2) beta decay (3) fission sion

10. Which particle cannot be accelerated by the elec-
tric or magnetic fields in a particle accelerator? ({1
neutron (2) proton (3) alpha particle (4) be
-particle

11. A n\u-é earhkgagg% % produces fissionable ma-
terial as well as energy is a (1) fission reactor (2).
fusion reactor breeder reactor (4) hydrogen:
reactor

12. The number of available neutrons in a fission re-
actor is limited by the (1) coolant control
rods (3) shielding (4) moderatoi™

13. Aradioactive gas thatis a waste product of nuclear
reactors is (1) carbon-12 @nitxogen—lG (3) oxy-
gen-16 (4) nitrogen-14 & Far,?

14. Which of the following is tru%flglut@niun%f'b
2397 (1) It is produced in a fusion reactor. (2) It has

a short half-life. (3) If is-nontoxic. ((4)Itisa fission-
able material. 1, Wlﬁ W & Breeder et
15. The energy release ‘by nuclear fusion is._pro-
duced by__(1) an ordinary chemical reaction ((2) the
convetsion of mass into-energy (3) the splitting of a
heavy atom (4) the conversion of energy into mass

\

- ————— P -
(16. It is thought that the sun’s energy is produced . zEU’S"v‘/'
(]
; /

17. A technique for diagnosing disorders of the thy- \:'—" 5
roid uses dine-131 (2) plutonium-239 (3) car- Wﬁws
bon-14 (4) uranium-238 y

18. Deuterium and trium are (1) used in radioac- é(ﬁaéﬁ‘
tive dating (2) isotopes of hydrogen (3) fuels in fis-

sion reactors (4) waste products of breeder reactors

In the reaction

X + }1H > §Li + {He

the nucleus represented by X is (1) 3Li (2)'¢B 3
3Be (4)'8C
20. Which equation represents artificial transmuta-

tion?

(1) HO - H* + OH~

(2) UFg + 6Na— 6NaF + U
(3)-28U — 2Th + iHe

4) Al + $He — 3P + {n
(1)C-12 (2) N-14 ((3) C-14 (4) Th-234

e decay of U-238 is (1)

21. An example of a ﬁ}bisotope used as a tracer

b2 Shile
ydrogen  f}, is
Sk ble

sotopes

ecreases (3) remains the same

Which atom can undergo nuclear ission when its nucleus captures a
neutron? (1).H {2)iH (@)U @ U SN
For":i'g'i'vﬂen mass, the energy released is greatest for a reactio invgv-
ing (1) slow oxidation (2) rapid oxidation (3) fission fusion
When a uranium nucleus breaks up into fragments, which type of
nuclear reaction occurs?
(1) fusion @ fission
(3) replacement (4) redox
| The energy equivalent of the mass defect is known as (1) an alpha
particle %’é)binding energy (3) half-life (4) kinetic energy
The equation :H + JH—iHe represents usion (2) fission

(3) alpha decay (4) k-capture
. 4l e oA mmménne namhine tn farm a stable nucleus, the
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,-15. What 15 the totz: mumber of pretons in the

- Keview 107 LURA0T S

mclens of an atom of potassium-42?

(1) 3% (3)18
o Qy

16, Which particles are isotopes of each other”.

o) :’{X.and'gx . (j)%Xand.'ZX- .
..(2)§X-and§X _ andiX .

17. ‘é nucleus of which ato

(g OF
@ wcCd - @) zTi
18, Which atoms are isotopes of the same clement?
(1) 3% and 11X @) BXamd X
4% a0d X (4) X end 38X

16. Element X has two isotopes, 1 72.0% of the.
' sfement has an isotopic mass of 84.9 gtomic mass
units, and 28.0% of the element has an isotopic -

(56 Yrhe half-tife of ' is 8.07 days. ‘What fraction of

. mass of 87.0 atomic mass units, the average

atomic mass of element X'is mumerically equal to

(13"(,72.0 xB49) , (28.0X87.0)
=0 00

@) (120X 848) s (BOXELD
() (7.0 + 849) X (250 BT

(4) (72.0 - 849) X (28.0 +87.0)

o(:. The atomic mass of an element is defined as the '

weighted average mass of that element's
(1) least abundant isotope

(2) most sbuniant isotope -

(3) radioactive isotopes

4) y occurring isotopes

Which type of radiation is identical in mass and

charge to & helum mucleus?
(1).Dbeta (3) proton
) gipha (4) positron

mcoﬁ'tainMSnsutrons? ok _ _
@hich type of radiation has neither mass 201 '

@Whﬁm 2Ra undergoes 3 natura} transmutation
1~—"1eaction, i emits ~ A/
© (3)anetitron 'T&b[@ 6

‘(1).s beta particle
@ slpha particle - «(4) a proton ' '
bich type of emission has the Kighest
1. ‘penetrating power? . :
(1) beta () pamamz.

| g 7 positor.

—Chergel
(T)}ammz S 3 alpha
neutron (4 beta -

| (%5)as¥c decays to N, she fmiber of protons in

~ the mcleus
- " (1) decreases

(3) rein'éiﬁsthesame.
4o 98 b5 N

"a sample of 1 remains after 24.21 days?
Mn.L O F S
: 4

. 16 .
[ @1
3 2
(37, Wrich reacion s mahed comrectly with the g
-particle represented by letter X7 '
() BV Th+ X Xise beta particle.
(2) 2'Th - g Ra + 4, X is a beta particle. .
(3) 2Th — 5 Pa+ X Xisan alpha particle,
éﬁ% — 2%Rn +X: X'is am alpha particle.

N = U2l -3

28, Jn the equation: ™o v thes q et

Mﬁ X
The symbol X represents
(L) o )] ?ue

\ 2 ®e




