NUCLEAR

VO(AB: .
. . nan G C an element iS5 (onverte )
% Transmutation : (0 kfom OF O femen?
/ \ on otom of a different element
arhficial
nitarel (bombardfo’)
(spontaneous) o - o
‘kbysf lﬁ\:l{’ (:ﬁS) eyx: cubi + 0 n — Pl‘vdh(‘t—s
N nor by (15l
jm 1 . He
- 3 3 * Fus|.0n(ll u’nl()n “) ¥ 2 Hg wy\'""( "'D ‘FDI'M 1 Ll ct -l
> L 4 —_
S
Spr
2 E
'-'--gé ¥ Fission ("c\i\/lﬁio'ﬂ “) + Wrdhiwin spli‘h into | |
 § | ghtor nuclel ¢ NeUvonsS
ARV

x Rodiorsotopes| Uses
T -13) fhjm=d diserders

g - lbl ‘ﬁ)ﬁf)ils
(o- O treat cances
u - 238 roCks /5»:9&‘ 0t farth

I MPORTANT RFF TARIES: OH ¢ N



1. A sample of which radioisotope emits particles having
the greatest mass? P o 4

A) 13Cs B) 5'Fe @20& D) *H

2. Given the equation representing a nuclear reaction in

which X represents a nuclide: LV
1?
YL U V4
L1 ‘
232Th—>4He+X 'fﬁ'—t' 2 G0

Which nuclide is represented by X?
A) ggﬁRaQ 228Ra C) 236U D) 228U
3. Which nuclear emission is negatively charged?

g
B) )a beta particle
a positron

A) an alpha particle
C) aneutron
4. Which balanced equation represents a spontaneous
radioactive decay? by it 4
A) 14C + Cag(POy4)2 — 3CaCy + 2P + 8CO
B) ¥N+ §n— }*C + iP
C) H,CO3 — H;0 + COg
@g‘!c — ¥N 4+ O e
5. What is the decay mode of 37K?
=
A) B @ s 07 Da
6. A carbon-14 atom spontaneously decayed to form a
nitrogen-14 atom. This change took place because
A) atransmutation occurred without particle
_—._emission
B)/ a transmutation occurred with particle emission
) nitrogen-14 has an unstable nucleus
D) carbon-14 has a stable nucleus

7. Which term identifies a type of nuclear reaction?

—

("A) Jtransmutation
deposition

8. Which equation represents natural transmutation?

B) neutralization
D) reduction

A) B + §He — ®N + §n

B))3iC — N + %e
g e 9B~ % B2

D) Na — Nat + e~

9. What occurs in both fusion and fission reactions?
A) Small amounts of energy are converted into large
amounts of matter
@Smaﬂ amounts of matter are converted into large
amounts of energy.

C) Heavy nuclei are split into lighter nuclei.
D) Light nuclei are combined into heavier nuclei.

10. Given the diagram representing a reaction:

Which type of change is represented?
(:é))ﬁssion B) fusion
C) deposition D) evaporation
11. Which balanced equation represents nuclear fusion?
A) $H — §He+ % e
B) 53°U — §'Th + 3He
CY?H + #H — 2He
235‘U- + On — 3881' + 43Xe -+ 3

12. Which radioisotope is used in dating geological
formations?

f":.,i %
A) I-131 @U-zss
C) Ca-37 D) Fr-220




13. Which radioisotope is used for diagnosing thyroid
disorders?

A) U-238 B) Pb-206

' I-131 D) Co-60
Base your answers to questions 14 and 15 on the information below and on your knowledge of
chemistry.

The radioisotope Mo0-99 naturally decays to produce the metastable isotope Tc-99m, which is
used in medical diagnosis. A doctor can obtain images of organs and bones by injecting a patient
with a solution of Tc-99m. The half-life of the metastable Tc-99m is six hours.

= e T
14. State both the number of protons and the number of neutrons in a T¢-99 nuclide. L{:) P' DNEAYS

15. Complete the nuclear equation below for the nuclear decay of Mo-99. (DU nLudrons
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1. The arrangement of the elements from left to right in
Period 4 on the Periodic Table is based on

A_)-Natomic mass

atomic number
C) the number of electron shells
D) the number of oxidation states

2. Which list of elements consists of a metal, a
mqtalloid, and a nonmetal?

 Li, Na, Rb pj Cr, Mo, W

C) )Sn, 8i,C DY O, S, Te

: ich list includes elements with the most similar
chemical properties? Soumie Gro P oamedtr

A)_Br, Ga, Hg B) Cr,Pb,Xe g valentt
/0, S, Se D) N,O,F e-

4. Which statement explains why sulfur is classified as a
Group 16 element?

@A sulfur atom has 6 valence electrons.
A sulfur atom has 16 neutrons.
C) Sulfur is a yellow solid at STP.
D) Sulfur reacts with most metals.

5. What is the charge of the nucleus of a copper atom?
A)+1 B) #2 +29 D) +64

6. At STP, which element is a good conductor of
electricity? yn 24|
A) chlorine B) iodine
C), silver r*C) D) sulfur

7. A solid element that is malleable, a good conductor
of electricity, and reacts with oxygen is classified as a

B) metalloid
D) nonmetal

)
W metal
C) noble gas

8. At STP, graphite and diamond are two solid forms of
carbon. Which statement explains why these two
forms of carbon differ in hardness?

j\%} Graphite and diamond have different ionic radii.

B)) Graphite and diamond have different molecular
structures.

C) Graphite is a metal, but diamond is a nonmetal.

D) Graphite is a good conductor of electricity, but
diamond is a poor conductor of electricity.

9. Which element is least likely to undergo a chemical

reaction?
A) lithium B) carbon
C) flourine )) neon N;,D({ (éS

10. Which phrase describes two forms of solid carbon,
diamond and graphite, at STP?

?{) the same crystal structure and the same
/. properties
) the same crystal structure and different
, properties
) different crystal structures and the same

properties
@ different crystal structures and different
properties
11. Which general trends in atomic radius and
electronegativity are observed as the elements in

Period 3 are considered in order of increasing atomic
number? 4 N & i‘._l}’lﬁ Lo )

Atomic radius decreases and electronegativity

increases.

Atomic radius increases and electronegativity
decreases.

Both atomic radius and electronegativity
increase.

Both atomic radius and electronegativity
decrease.

12. Which atom has the largest atomic radius?

A) potassium Z00  B) rubidium-? / 9
C(ﬁfrancium 24 D) cesium A3
13. Which list of elements is arranged in order of

increasing electronegativity?

NAA NN o 3 S} 3
/A) Be,Mg,Ca’  JB) F.ClBr
(9K Case P) Li,Na, K

1.0 e 9685
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14. Which statement describes the general trends in

electronegativity and atomic radius as the elements
in Period 2 are considered in order from left to right?

A) Both electronegativity and atomic radius
increase.
) Both electronegativity and atomic radius
~~ decrease.
(-Cyilectronegativity increases and atomic radius
d

ecreases.

D) Electronegativity decreases and atomic radius
increases.

15. Which statement describes the general trends in
electronegatlwty and first 1omzat10n energy as the

to C_l?

Electronegativity increases, and first ionization
energy decreases.

B’S Electronegativity decreases, and first ionization
energy increases.

Electronegativity and first ionization energy
both increase.

/ﬂ) Electronegativity and first ionization energy
both decrease.
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1. Given the equation representing a reaction:
) oo ~AS {i-
) 1(9) QHIE) s o
LS oy LK
Which statement describes the energy changes
that occur in this reaction?

A) Energy is absorbed as bonds are formed, only.

B) Energy is released as bonds are broken, only.

C) Energy is absorbed as bonds are formed, and
energy is released as bonds are broken.
Energy is absorbed as bonds are broken, and
energy is released as bonds are formed.

2. Given the balanced equation representing a reaction:

02 =040

What occurs during this reaction?

@;}Energy is absorbed as bonds are broken.
B) Energy is absorbed as bonds are formed.
C) Energy is released as bonds are broken.
DY Energy is released as bonds are formed.

3. Given the formula for hydrazine:

Lo

P
H H

How many pairs of electrons are shared between the
two nitrogen atoms?

A) B) 2

C)3 D)4

4. Which atom in the ground state has a stable valence

electron configuration? f\ (ki ¢ iJ‘LS
@ Ar B) Al C) Si D) Na

5. Which term refers to how strongly an atom of an
element attracts electrons in a chemical bond with an
atom of a different element?

A) entropy
B) Jelectronegativity

C) activation energy
D) first ionization energy

ot nonmetal
6. What occurs when potassium reacts with chlorine to
form potassium chloride?

A) Electrons are s red and the bonding is ionic.
B) Electrons are shafed and the bonding is co%ent.
@Electrons are transferred and the bonding is
ionic,
D) Electrons are transferred and the bonding is
covalent.

7. Which formulas represent one ionic compound and
one molecular compound?

) Ns and SO,
BaCly and NoOy

8. Element X reacts with chlorine to form an ionic
compound that has the formula XCl2. To which group
on the Periodic Table could element X belong?

A) Group 1 \ Group 2
C) Group 13 D) Group 15

lClg and HQS
]y/NaOH and BaSOy,

9. A sample of a substance has these characteristics:

* melting point of 984 K
* hard, brittle solid at room temperature
* poor conductor of heat and electricity as a solid

’;‘;b good conductor of electricity as a liquid on in an

aqueous solution

This sample is classified as

A) ametallic element
B) aradioactive element
C). .a molecular compound

(ﬁ))an ionic compound



VN

10. How many pairs s are shared between the
nitrogen atoms in a molecule of N2?

s B2 @ D) 6

11. Which compound has the strongest hydrogen
bonding between its molecules? @ FonN

A) JIBr B)/HCI (C) HF D) M1

12. Which pair of atoms is held together by a covalent
bond?

@JHCI B) LiCl C) NaCl D) KCI

13. Which pair of atoms has the most polar bond?
A) H-Br B) H-Cl AENV
C) I-Br D) I-Cl

14. A molecule must be nonpolar if the molecule

A) is linear
B) is neutral
has ionic and covalent bonding

9
( I5§’has a symmetrical charge distribution

15. Which formula represents a polar molecule?
A) 02 B) CO2/C))NHs D) CHs

g '
¢ =0 i i : {
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L, Whiggj;qgnula is an empirical formula?

&) CHs B) CzHe
C) CsHs D) C4Hio

2. Given the formula for a compound:

0
I

7N
N—H

D=(]3

H—N
L

C

|

0

‘Which molecular formula and empirical formula
represent this compound?

_A)y C2HNO; and CHNO
; C2HNO? and C2HNO?

C)..C4H2N204 and CHNO
(D) C4H2N204 and C2HNO2
3. Given two formulas representing the same compound:

Formula A CH3
Formula B C2Hs
Which statement describes these formulas?

A) Formulas 4 and B are both empirical.
Formulas 4 and B are both molecular.
Formula A4 is empirical, and formula B is
molecular.

D) Formula A4 is molecular, and formula B is
empirical.

4, Which list includes three type of chemical formulas
for organic compounds?

A) covalent, metallic, isotopic

B) covalent, metallic, molecular

C) empirical, structural, isotopic
\]3) empirical, structural, molecular

5. W}l&t is the chemical formula for zinc carbonate?

&)}ZnCOg B) Zn(COs).
C) Zns;COg D) ZnzCOq

6. Given the balanced equation:

9KI + Fy — 2KF + I,

Which type of chemical reaction does this equation
represent?

A) synthesis

B) decomposition
single replacement
)

double replacement




7. Given the balanced equation representing a reaction:

K;CO3(aq) + BaCly(aq) — 2KCl(aq) + BaCO3(s)

Which type of reaction is represented by this equation?

A) synthesis B) decomposition
C) single replacement C) double replacement

8. Which list includes three types of chemical reactions?

decomposition, single replacement, and
solidification

B) decomposition, single replacement, and double
_replacement

(3) solidification, double replacement, and

ecomposition

solidification, double replacement, and single

replacement

9. Which terms identify types of chemical reactions?

A) decomposition and subhrnatlon _
B) decomposition and synthesw R -
.C) deposition and sublimation

4 D); deposition and synthesis

10. In which type of chemical reaction do two or more
reactants combine to form one product, only?

4 é)fsynthems
B) decomposition
C) single replacement
D) double replacement

11. Which equation represents a decomposition
reaction?

(_)) CaCOs(s) — CaO(s) + CO2(g)
B) Cu(s) + 2AgNOs3(aq) —
2Ag(s) + Cu(NO3)2(aq)
C) 2Ha2(g) + O2(g) — 2H20())
D) KOH(aq) + HCl(ag) — KCl(aq) + H20(J)




MATH o CHEM

1. Given the balanced equation representing the reaction
between methane and oxygen:

—CHy +202 — CO2 + 2H,0 ‘ C’U(Q’f‘h (i Q'J’ifg
According to this equation, what is th e@é—tiif

oxygen to methane?

m 1 grhm Op 1 mole Oy

2 grams CHy 2 moles CHy

Q) 2 grgms Oz D) W2 moles O
1gr CHy 1 mole CHy

2. Given the balanced equation representing a reaction:

Aly(SO4)3 + 6NaOH — 2A1(OH)3 + 3NayS0,

w:Zz ]
The mole ratio of NaOH to Al(OH)3 is

A) 1:1  B) 13 @3:1 D) 3.7
reduweed form

3. Given the balanced equation representing a reaction: * dimendicn B/ N .:zl-a S5
4NHs(g) + 502(g) — 4NO(g) + 6H20(g) . . . , M ~
. f\) mw‘l‘} X U ml R\ = % moyl H 2L
What is the number of moles of H,O(g) formed when i
2.0 moles of NHj3(g) react completely? i myﬁ’f 3
6.0 mol B) 2.0 mol
Cy 3.0 mol D) 4.0 mol

4. Given the balanced ionic equation:

3Pb2*(aq) + 2Cr(s) — 3Pb(s) + 2Cr3* (aq)
What is the number of moles of electrons gained by _ T
3.0 moles of lead ions? | mot VP

A) 5.0 mol B) 2.0 mol
C) 3.0 mol (D) 6.0 mol

5. Given the balanced equation representing a reaction: :
2Hz + O2 — 2H20 + energy i
A H

Which mass of oxygen completely reacts with 4.0
grams of hydrogen to produce 36.0 grams of water? { A

A) 80g B) 160 g &
C) 82.0¢g D) 40.0 g . ) o




R
6. What is the g_ram—for@l.l_imt_nmsiofCa(OH)z? Ca 1] (;10 ' I) 240.
A) 29 g/mol B) 54 g/mol ' _
C) 57 g/mol éﬂ g/mol 0:1 U‘l) - 31_+

e () 22

7. The formula mass of a compound is the /I 74

bum of the atomic masses of its atoms
) sum of the atomic numbers of its atoms
2§ product of the atomic masses of its atoms
ﬁ) products of the atomic numbers of its atoms

Tuse M
8. What is th t E‘T%\D\%XT itr: /
. What is the percent composition by mass of nitro art
in (NH4)2CO3 (gram-formula mass = 96.0 g/mol)? % b Y mass = nass par X100
A) 14.6% 29.2% hass whae
C) 58.4% D) 87.5% 2(1 "D
= —= x100
9. What is the percent composition by mass of sulfur in v
the compound MgSQO4 (gram-formula mass = 120.
grams per mole)? 2L
o, - ——
A) 20% @7% C) 46% D) 53% lo zo *\®
wal S
10. A student measures the mass and volume of a sample b = ™ - Lt__"(_-__‘_l_ q % 8 '\'t"l ¢
of copper at room temperature and 101.3 kPa, The v g = U
mass is 48.9 grams and the volume is 5.00 cubic
centimeters. The student calculates the density of the 9 . Mmv-av g, 0
sample. What is the percent error of the student's *lyrey = oV
calculated density?
11. A solution is made by dissolving 70.0 grams of KNO
3 (8) in 100. grams of water at 50.°C and standard - Ci ' 6 v/
pressure. Show a numerical setup for calculating the ’ o

percent by mass of KNO3 in the solution.

Par‘-l-

qo b = ——"
Ta% s e Y100
_/_j__—o_____ x 100

100\ 0

ron = water + solute
whole soluhon o)




. According to Table F, which ions combine with
chlore ions to form an insoluble compound?
B) Ca?*ions

D) Agtions

. Which compound Is,jnsoluble in water?

A} calcium bromide
C) silver bromide

. Which barium salt is insoluble \

A) BaCO3 B) BaClL \
C) Ba(ClO4)2 D) Ba(NO3)2

. Which compound is insoluble in water?

A) BaSO4 B) CaCrO4
C) KCIO3 D) NaxS

. Which ion, when combined with chloride ions, Cl-,
forms an insoluble substance in water?

A) Fe2* B) Mg?* C) Pb2 D) Zn2*

. According to Referenée Table G, how many
KNO; would be needed to saturate 200 grams
water at 7O°C‘7 /

A)43g B)86g C) 134g D) 268

. An unsaturated aqueous solution of NH3 is at 90°C in
100. grams of water. According
how many grams of NH3 could/
solution contain?

A)5g B)l0.g C) 15¢ D)20.g

is unsaturated

$ Reference Table G,

8. According to your Referenée Tables, which substance
forms an unsaturated solition when 80 grams of the
substance is dissolved jA 100 grams of H20 at 10°C?

A) KI B) KNO;
C) NaNOs D) NaCl

9. At standard preSsure, which substance becomes less
soluble in water as temperature increases from 10.°C
to 80.°C?

A) HCI
C) Na

B) KCl
D) NH4Cl

he solubility of KCI(s) in water depends on the

X) pressure on the solution

200, grams of wafdg
solution?

A) 2%6g
C) 84g

13. A 2400.-gram sample of an aquebus solution
contains 0.012 gram of NH3. What\s the
concentration of NH3 in the solutionjexpressed as
parts per million? X

A) 5.0 ppm
C) 20. ppm

B) 15 ppm
D) 50. ppm




