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Unit 2

8.

. Which particle has approximately the same mass
as a proton?
(A)alpha
(B)beta

(C)electron
(Dyneutron

W

v

Experimental evidence indicates that the nucleus

of an atom

(A)contains most of the mass of the atom

(B) contains a small percentage of the mass of
the atom

{C) has no charge

(D) has a negative charge

o

The atomic number of an atom is always equal
to the total number of

(A)neutrons in the nucleus 1
(B) protons in the nucleus

(C) neutrons plus protons in the atom
(D)protons plus clectrons in the atom

&
8

An atom that contains 35 protons, 45 neutrons,
and 35 electrons has an atomic number of
(A)35 (C)80

(B)45 D115

. Which atom has a nucleus that contains 13 1
protons and 14 neutrons?

" Cra

O)N

v

(B)Be

‘What is the total number of electrons in a
neutral atom of fluorine?

(A9 ©)19

®)10 (D)28

. What is the mass number of an atom which
contains 21 electrons, 21 protons, and 24

o

=

ncutrons?
(A2 (©)45
(By42 (D)66

Atomic Theory &Structure
Which of the following particles has the least
mass?
(A)an electron (C)a hyrogen atom
(B)a proton (D)a neutron

. Compared to an atom of °C, an atom of }*C has

(C) more neutrans
{D)fewer neutrons

{A)more protons
(B) fewer protons

. Which two atoms are isotopes?

(A)g'Cand I'N
(B)?INa and ZNa
(C)}H and 3He
(D)ILi and {Be

. The number of protons in an atom of }H is

A1
®)2

©)3

4

The nucleus of an atom of 131 contains
(A)53 neutrons and 127 protons
(B) 53 protons and 127 neutrons
(C) 53 protons and 74 neutrons
(D)53 protons and 74 electrons

The nucleus of an atom of K-42 contains

{A}19 protons and 23 neutrons i 1 % - s s
(B} 19 protons and 42 neutrons

(C)20 protons and 19 neutrons

(D)23 protons and 19 neutrons

. An experiment in which alpha particles were

used to bombard thin sheets of gold foil led to

the conclusion that an atom is composed mostly

of

(A)empty space and has a small, negatively
charged nucleus

(B) empty space and has a small, positively
charged nucleus

(C)a large, dense, positively charged nucleus

(D)a large, dense, negatively charged nucleus
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Chemistry

1. What is the total number of occupied principal energy 9. Which atom in the ground state has three unpaired %
levels in an atom of neon in the ground state? electrons in its oulermost principal energy level?
® 1 © 3 ) Li N
(8 2 (D) 4 (B) B (0} Ne
2. Which element has aloms wilh only one complately filed | 0. Which is the electron configuration of a neulral atom in
principat energy level? the ground state with 2 total of six valence alectrons?
®WN (C) As (A 1s%2s%2p?
® P (0) b (8) 1s7252p"
(C) 1s%25%20°
3. The principal quantum number of the outermast electron (D) 15%25%2p"353p°
of an alom in the ground state is n = 3. What is the total
number of occupied principal energy levels contained in 11. Which principal energy level has a maximum of three
this atom? sublevels?
(A) 1 ©3 (A1 ©3
@) 2 ) 4 @ 2 o) 4
4. As an electron in @ hydrogen atom moves from the 12. What s the total number of valence electrons in an atom
second principal energy level to the first principal energy with the electron configuration 15%2572p°3s%3p°7
level, the eneigy of the atom " s ©3
(A) decreases (C) remains the same 8 2 () 5
{B) increases
13. Which is an electron configuration of a fluorine atom in
5. An atom contains a total of 26 electrons. When the alom {he excited slale?
is in the ground state, how many different principal {A) 152522
energy ievels will contain electrons? (B) 1s25%2p"
1 ©3 (€) 15°2572p"3s"
(B) 2 04 (D) 15°25°2p%3s"
6. What s the maximum number of electrons in lhe third 14. The maximum number of electrons that a single orbital of
shell of an atom? the 3d sublevel may contain is
(A 8 @©3 (A) § ©3
®) 9 ©) 18 @2 )4
7. Which electron configuration represenls an atom in an 15. Which element has a completely filled third principal
excited state? energy level?
(A) 1s225'20%3p" (A) Ar (C) Fe
(B) 15°2520°383p" ® N (0) Zn
(C) 15%25'2p"35%3p?
(D) 1s%25°2p°3¢7 16. Which alom in the ground state contains a partially filled
3p orbital?
8. The total numbar of d orbilals in the third principal energy () argon (©) potassium
levelis (B) calcium (0) aluminum
A1 ©3
®) 5 o7
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. Atoms of *0, 70, and '*0 have the same
number of
(A)neutrons, but a different number of protens
(B) protons, but a different number of neutrons
(C)protons, but a different number of electrons
(D)electrons, but a different number of protons

. All the isotopes of a given atom have

(A)the same mass number and the same atomic
number

(B) the same mass number but different atomic
‘numbers

(C)different mass numbers but the same atomic
number

(D)different mass numbers and different atomic
numbers

3

. 1f the nucleus of an atom is represented as 24X,
the atom is
(A)Na
(B)Al

C)Mg
(D)Br

18. Which subatomic particles have a mass of
approximately 1 atomic mass unit each?
(A)proton and electron
(B) proton and neutron
(C) neutron and positron
(D)electron and positron

19. Which statement concerning elements is true?

(A)Different elements must have different
numbers of isotopes.

(B) Different elements must have different
numbers of neutrons.

(C) All atoms of a given element must have the
same mass number.

(D) All atosms of a given element must have the
same atomic number.

20. The atomic mass of an element is defined as the
weighted average mass of that element’s
(A)most abundant isotope
(B)lcast abundant isotope
(C) naturelly occurring isotopes
(D)radioactive isotopes

Chemistry- Unit 2
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17. Which electron transition represents ihe reiease of 19. During a flame test, lons of a specific metal are heated in
energy? the flame of a gas burner. A characterisfic color of light is
(A 1sto3p €) 3ptots emitted by these ions in he flame when the electrons
(8) 2st02p (D) 2pt03s (A) gain energy as they relurn to lower energy levels
(B) gain energy as they move to higher energy levels
18. Which orbital notation correclly represents the outermost (C} emit energy as they return to lower energy levels
principal energy fevel of a nitrogen atom in the ground (D) emit energy as they move o higher energy levels
state?
® P 20. In the ground siate, aloms of the elements in Group 15 of
A the Periodic Table all have the same number of
(A) filled energy levels (shells)
T (B) occupied energy levels (shells)
(C) neutrons in the nucleus
© P (D) electrons in the valence shell
ey -y
(©
)
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Unit 4 Periodic Table and Trends
1. The element In Period 2 with the largest atomic radius is 8. The table below shows some properlies of elements A, B
(A) ahalogen {C) an alkali metal ,C,and .
(B) anoble gas (D) an alkaline earth metal
Canductivity of
2. Which sequence of atomic numbers represents elements Elament| lonlzation | Elschonsgativlly Hesd and
which have similar chemical properties? Energy Electriclty
(A) 19,23,30,36 (C) 3,12,21,40 A ow |- low fow
(8) 9,16, 33,50 (0) 4,20, 36,88 P o High
3. Allofthe atoms of the elements in Period 2 have fhe S futioh g ow
same number of D high high high
(A) protons
(B) neutrons " s )
(C) valence elactrons Which element is most likely a nonmelal?
(D) occupied energy levels (shells) A ©c
® 8 oo
4. Inwhich classification s an element placed if the
outermost 3 sublevels of fis atoms have e ground state 9. Which of these metals loses elsctrons most readily?
electron configuration of 3p%3¢*4s*? (A) calcium (C) potassium
(A) alkaline earth metals  (C) metalioids (semimetals) (B) magnesium (D) sodium
(B) transition mefals {D) nanmetals
10. Which sequence comectly places the elements in order
5. Low ionizalion energies are most characteristic of aloms of increasing ionization energy?
that are (A) HsLlisNasK  (C)05S>SeTe
(A) metals (C) metalioids (B) 1-Br— Cl»F (D) H— Be 3 Al Ga
{B) nonmefals (D) noble gases
11. Which of the following particles has the smallest radius?
8. Ina given period of the Periodic Table, the element wilh (8) Na®
the fowest irstonization energy is always in _ 8 i e s D s
{A) Group 1 (C) Gioup 17 T (o) Ne : i
{B) Group2 (D) Group 18 o K
7. As the atoms of the elements In Group 1 are considered | 12, Which atom has the strongest attraction for electrons?
in order from top to botlom, compared to the ionization * () Br
energy of the atom above i, the ionization energy of ®F o)1
each successive atom 0}
(A) decreases (C) remains the same 13. As the elements in Group 1 are considered in order of
(B) increases increasing alomic number, the atomic radius of each
successive element increases. This is primarily due to an
increase in the number of
(A) neutrons in the nucleus
{B) electrons in the oulermost shell
{C) unpaired electrons
(D) principal energy lovels (shells)
\
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Unit 5 Bonding
1. Which formula represents an jonic compound? 10. Element M is a metal and its chloride has the
(A)NaCl (C)HCI formula MCI,. To which group of the Periodic
®N0 OB Table does clement M most likely belong?
)1 ©)15
2. Which formula correctly represents the (B)2 o™y17
compound calcium hydroxide?
(A)CaOH (C) CaOH, 11. What is the correct name of the compound with
(B)Ca,0H (D)Ce(OH), the formula NH,NO,?

w

. Which metal will form a compound with the
general formula M,CO, when it combines with
a carbonate ion?

(A)smmonia nitrite  (C) ammonia nitrate
(B) ammonium nitrite ~ (D)ammonium nitrate

12. The chemica! formula for nickel (II) bromide is

(A)beryllium (C) caloium (A)Ni,Br (C)N,Br
(B) aluminum (D)lithivm (B)NiBr, (D)NBr,
4. Which is the formula for magnesium sulfide? 13. Atoms of metals tend to
(A)MgS (C)Mns (A)lose electrons and form negative ions
(B)MgS0, (D)MnSO, (B) lose electrons and form positive ions
(C) gain clectrons end form negative ions
5. The correct formula for calcium phosphate is (D) gain electrons and form positive ions
(A)CePO, (C)CayP, Ik e NP
Ca, (PO, Ca, (PO, 14. ich is the formula for the compound that
®) Cay(FO; OYC2,PO), forms when magoesium bonds with phosphorus?
6. Whatis the correct name of Fe,0;? (A)Mg;P (C)MgyPy
(A)iron (1) oxide (C)iron (EIT) oxide (B) MgP, (D)Mg;P,
iron (II) oxide: D)iron (V) oxid
(B)iron () oxi (Dliron (V) oxide 1. ‘Which pair of atoms s held together by a
7. Which formula represants sodium sulfatc? covalent bandy
(A)NsSO, E (©)N8,SO, (ayHCl (C)NaCl
(B)NaSO, (D)Ne,SO, ®)LiCl D)KCI
8. Which formula correctly represents the 16. A c"‘_'““:l name for N;O, is
composition of iron (III) oxide? (A)nitrogen (T) oxide  (C) nitrogen (II1) oxide
(A)FeO, (O)Fe,0 (B) nitrogen (1) oxide  (D)nitrogen (V) oxide
Fe,0 D)Fe,0.
B)Fe,0, D)Fe0; 17. Which of the following'is the correct formula
9. If Mrepresents a Group 1 metal, what is the for nitric acid?
formula for the compound formed by M and (A)HNO, (©HF
oxygen? (B)HNO, D)H,8
(A)MO, (©M;0, ) )
(BYM0 (D)M;0, 18. The name of the compound KCIO, is potassium
(A)Yhypochlorite (C)chlorate
(B) chlorite (D)perchlorate
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. When a sodium alom becomes an ion, fhe size of the
alom
(A} decreases by gaining an electron
(8) decreases by kising an electron
(C) increases by gaining an electron
(D) increases by losing an electron

=

15. Which element has an atomic radius that Is greater than
its fonic radius?
(A s ©F
8 K © o

>

. Elements that readily gain electrons tend to have
{A) high fonization energy and high electronegafivity
(B} high ionization energy and low electronegativity
(C) low fonization energy and low electronegativity
(D) low ionization energy and high elsctronegativity

17. Which element in Pesiod 3 has the greatest tendency to
gain electrons?
{A) Na {ycl
®) Si (D) Ar

18. Which sequence of elements is arranged In order of
decreasing atomic radii?
(A) ALSI,P (C) CL,Br, 1
(B) L, Na, K (O) N.C.B

18. Which diagram comeclly shows the velaﬁonsh\p between
i of

alomic number for
Period 37
(A ..
.
.
.-
e
Alomic Number
8
.

—
‘Alomic Numbar

© 4

.. E
...

fr—— ey
Alomic Numbar

™
Atomic Number

20. Within Periad 2 of the Periodic Table, as the alomic
number increases, the alomic radius generally

(A) decreases [C) remalns the same
(B) increases
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19. When 2 potassium atom reacts with bromine, the

potassium atom will

(A)lose only 1 electron (C) gain only 1 electron

(B)lose 2 electrons (D)gain 2 electrons

20. What is the formula of nitrogen () oxide?
(A)NO ©ON,0
(B)NO, OIN,0,

Chemistry- Unit 5
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Unit 6 Molecular Geometry
1. The bonds between hydrogen and oxygen in a 8. Which type of molecule is CF,?
water molecule are classified as (A)polar, with a symmetrical distribution of
(A)polar covalent (C)ionic charge
(B) nonpolar covalent (D) metallic (B) polar, with an asymmetrical distribution of
charge
2. Which molecule is nonpolar? {C) nonpolar, with a symmetrical distribution of
(AH,0 (cyco charge
(B)NH O)CO. {D)nonpolar, with an asymmetrical distribution
2 i of charge
3. Which of thesc substances has the strongest Some
Sntormloculantoicas) 9. The shape of a molecule of BF,; is said to be:
(WK, (©H,Se (A)trigonal planar (C)big bent
®)H,S (D)H,Te (B) trigonal pyramidal (D)linear
4. Which electron-dot structure represents anon- | 10- Which compound has molecules that form the
polar molecule? strongest hydrogen bonds?
i (A)HI (C)HF
HiCk HINIH (B)HBr (D)HC!
() H
© 11. Which of the following compounds has the
highest boiling point?
(A)H,0 (C)H,Se
B®H,S ©)H;Te
12. Which pair of characteristics describes the
molecule jllustrated below?
S T e T L 7 HS,
5. Which molecule contains a triple covalent bond 5
between its atoms?
AN, ©F, (A)symmetrical and polar
®)0, (D)H, (B) symmetrical and nonpolar
i ? (C) asymmetrical and polar
6. A diamond is an example of (D)asymmetrical and nonpolar
g;; ::’;‘:z:z’:\d i"?::i ES;: :::’;:: Z::’i:"‘"“ 13. Which molecule has an asymmetrical shape?
& @R, ©cy
7. In which liquid is hydrogen bonding strongest? (B)NH, D)CCl,
A)HF(
EB; 1y ((1? Eg; g’:;g? 14. The shape of 2 molecule of BF, is said to be:
59 (A)trigonal planar  (C) big bent
(B) trigonal pyramidal (D) linear
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Unit 7 Mole
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What is the total number of moles of atoms

present in 1 gram formula mass of Pb(C,H,0,),?

(A)9 ©)3
(B)14 )15
The gram formula mass of NH,Cl is

(A)22.4 g/mole (C)53.5 g/mole
(8)28.0 g/mole (D)95.5 g/mole

. The gram-formula mass of (NH,),CO, is

(A)46.0¢ (©)78.0¢
®)64.0g D)%.0g

. Which substance has the greatest molecular
mass?
(A)H,0, (C)CF,
®NO A

‘The number of moles of molecutes in a 12.0-
gram sample of Cl, is

120 12.0 moll

£2 mole moles
&) ©

12

£ mole 12.0 X 35.5 moles
® (D)

. The total number of moles represented by 20

grams of CaCO, is
@A) (©0.1
®)2 D)0.2
. What is the total mass of 2.0 moles of Hy(g)?
(A)10g ©3.0¢g
(B)20g ®40g

A sample of an unknown gas at STP has a
density of 1.25 grams per liter. What is the gram
molecular mass of this gas?

(A)28.0¢ (©)640¢

(B)440g (D)80.0¢g

9. The empirical formula of a compound is CH,.
‘The molecular formula of this compound coul
be
(A)CH,
(B)C,B,

©CH,
©CH,

=

What is the empirical formula of a compound

d

that contains 30.4% nitrogen and 69.6% oxygen

by mass?
(AYNO (©)N,0,
®B)NO, (D)N,04

. A compound consists of 25.9% nitrogen and
74.1% oxygen by mass. What is the empirical
formula of the compound?

(ANO (C)N,0
®No, ©N,0,

B

. What is the percent by mass of oxygen in
propanal, CH,CH,CHO?

(A)10.0% (C)381%
(B)27.6% (D)62.1%

13. In which compound is the percent by mass of
oxygen greatest?
(A)BeO (€)Ca0
{B)Mg0 (D)Sr0

4. An example of an empirical formula is

(A)CH, (©)C,H(OH),
®)CH, D)CeH,,04

&

Which molecular formula is correctly paired
with its corresponding empirical formula?
(A)CO, and CO

(B)C,H, and CH,

(C)CH, and CH,

(D)P,0,, and PO,

Chemistry- Unit 7
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15. Which structural formula represents a nonpolar

16. Which electron-dot structure is correct for Si0,?

molecule?
H—ol H~H
©)
(&)
H—0O H—N—H
i |
Ll H
(B) )

osito Sto
@) ©
ousito ..
® H: 0%
H
©

ek

N
S

The shape of a molecule of oxygen is said to be:
(A)trigonal planar (C) big bent
(B) trigonal pyramidal  (D)linear

o

The shape of & molecule of PF, is said to be:
(A)trigonal plenar (C)big bent
(B) trigonal pyramidal  (D)linear

9. Which compound contains only covalent bonds?
(A)NaOH (C) Ca(OH),
(B)Ba(OH), (D)CH,0H

. When phosphorus and chlorine atoms combine.
to form a molecule of PCl, 6 electrons will form
{A)nonpolar covalent bonds
(B) polar covalent bonds
(C)ionic bonds
(D)hydrogen bonds

Chemistry- Unit 6
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16. Which sample contains a total of 9.0 x 10* 18. What is the total number of nitogen atoms in
atoms? 0.25 mole of NO, gas?
(AY0.50 mole of HCY  (C) 1.5 moles of Cu (A)1.5 x 107
(8)0.75 mole of O (D)1.5 moles of H, (B)6.0x 107
(C)3.0 % 10®
17. What is the total number of atoms conlained ina (D)1.2 % 10%
1.00-mole sample of helium?
(A)1.00 atom 19. The volume occupied by 9.03 x 10°* molecules
(B)2.00 atoms of N, gas at STP is closest to
(€)1.20 x 10%* atoms (A)0.500 liter (€)22.4 liters
(D)6.02 x 102 atoms (B) 150 liters (D)33.6 liters
20. The total number of molecules in 34.0 grams of
NH, is equal to
(A)1.00%224
(B)2.00 % 224
(C)1.00 x 6.02 x 102
(D)2.00 % 6.02 x 102
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6C0, * 6 H,0 +C;Hy,04+ 6O,

What is the lotal aumber of moles of water needed to
make 2.5 moles of CgHy,0 ?

A) 12 C) 25

B) 60 D) 15

'S

Givan the balanced equation:

2C,Hyg(g) + 13 O,{g) -8 CO,{g) + 10 H,0(g)

What s the total number of moles of O,{g) that must
eact complelely with 5.00 moles of CHo(0)?

A 325 C) 265

8) 200 0) 100

5. Given lhe reaction:
2CHyig) +5 04(g) —» 4 CO4g) + 2H;0(q)

What is the total number of grams of O,(g) needed to
react complefely wilh 0.50 mole of C,H,(g)?

A) 160g C) 40.9

B) 8C.g D) 10.9

3

©

Unit 8 Chemical Reactions
1. Which formula correctly represents antimony 8. Given the unbalanced equation:
(V) oxide?
(A)SbOy (C)Sb,04 __Al+__CuSO, - _Aly(SOp, +
(B)Sbs0 (D)$b50, —Cu
2. Given the reaction: When the equation is balanced using the
i smallest whole-number coefficients, what is the
Me(s) + 2 AgNO,(ag) - Me(NOs)(aq) + 2 cocflicientofALL
Agls) (A1 ©3
8)2 D)4
Which type of reaction is represented?
(A)single replacement  (C) synthesis 9. Given the unbalanced cquation:
B) double replacement (D) decomposition
® __Al(s) +_Oy(g) > _ALO,(s)
3. Which ti ts 2 double replacement
mw;onc';]ua lonreessaiR noR SR ‘When this equation is correctly balanced using
(A)2Na+ 2 H;0 - 2 NOH + H, zr;x(a)ll;:;;vwhalc numbers, what is the coefficient
(B) CaCO, — Ca0 +CO, A 6’ ©3
(C)LiOH + HC1 - LiCl + H,0 5 S
(D)CH, +2 0, - CO, +2 H,0 ® @)
4. 2NHy() © Ny(®) + 3 Hy(e) 10. Given the unbalanced equation:
What type of reaction is shown above? —Ca80,r_AICl»A1 80D, ¥
(A)synthesis (C) single replacement - *
(B) decomposition (D) double replacement What is the coefficient of AL,(SO,); when the
¥ S equation is completely balanced using the
& = i smallest whele-number coefficients? -
[G3 ©)3
‘What type of reaction is shown above? ®)2 (D)4
(A)synthesis (C)single replacement
(B) decomposition (D)double replacement | 11. When the equation
6. When hydracarbons bum completely in an _CH+_0, -_ CO+_H,0
excess of oxygen, the products arc -
(A)carbon monoxide and water is balanced using smallest whole numbers, what
(B) carbon dioxide and water is the coefficient of the O,?
(C) carbon monoxide and carbon dioxide A ©3
(D)carbon dioxide and carbon ®)2 oy4
7. If an equation is balanced properly, both sides of|
the cquation must have the same number of
(A)atoms (C)molecutes
(B) coefficients (D)moles of molecules
Chemistry- Unit 8 DRAFT 33
Unit 9 Stoichiometry
1. Given the equation: 6. Given the reaction
6CO,g) + 6H,0() — CeH,,O4fs} + 6 Oyfg) Nyfg) + 3 Hjg) » 2NH (g)
What is the minimum number of lilers of CO,(g), How many fiters of ammonia, measured at STP, are
measured at STP, needed fo produce 32.0 grams of produced when 28.0 grams of nitrogen is completely
oxygen? consumed?
A) 2641 C) 182t A) 448 o) 112
B) 320t D) 2241 B) 580 D) 224
2. Given the unbalanced equation: 7. Given the reaction:
—_Mg(CIOy),{s) — _MgClys) +_0,(g) 2CyHiela) ¥ 25 O,(g) - 16 CO,{g) + 18 H,0(0)
What s the coefiicient of O, when the equation is What volume of CgHy4(g) will completely react to produce
balanced correctly using the smallest whoie number exactly 36 liters of H,0(g)?
coefficiants? A 7L C) 36L
A1 c 3 8) 20L D) 40L
8 2 D) 4
B. Given the equalion:
3. Given the reaction:

2CHyp+ 130, 8CO, + 10H,0

How many moles of carbon dioxide are produced for
each mole of buiane consumed?

A1 C 8
B) 2 ) 4
. Given the reaction:
2Hy{g) + Cjlg} — 2H00
What s the total number of liters of O,(g) at STP needed
to produce 6.0 * 10% motecules of H,0()?
A B6L C) 448L
B) 224L Dy 12t
. Given the reaction:

2Hy+ 0, 2HO

The total number of grams of O, needed to produce 54
grams of waler is

A B c) 38

B) 48 D) 75

Chemistry- Unit 9
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12. Which equation is correctly balanced? 16. Given the balanced equation:
(A)CaO + 2H,0 - Ca(OH), K,CO,+BaCl, — 2X + BaCO,
(B)NH, + 20, » HNO; + H,0 What is the correct formula for the product
(C)Ca(OH), + 2H;PO, - Cay(PO,), + 3H,0 represéatedbyheletiz a9
(AK (CYKCO,
©)Cu + 1,50, CuSO, + H,0 + SO, ®cl mKCl
13. Given the unbalanced equation: 17. Given the incomplete equation:
CaCl, »
__Al(80,), + __Ca(OH), » ‘Which set of products completes and balances
_Alon), + the incompletc equation?
__CaSO, (A)YCa+Cl (€)CaCl+0,
B)Ca + C CaCl +
When the equation is completely balanced using ® b ICAFILO
the smallest v_/hol:Anumber cocfficients the sum | 12 Given the balanced equation:
of the coefficients is
(A5 ©3 X +Cly - CH,Cl + HCI
®9 D)4 :
Which molecule is represented by X?
14, Given the unbalanced equation: (AYCH, (C©)C,H,
B)CH, CH,
AIOH), + H,S0, - AL(S0); + H,0 NGt DIEH,
P’ 19. Given the incomplete equation:
What is the coefficient in front of the H,O when
the equation is completely balanced using the 2N,04(8) -
smallest whole number coefficients? .
(A)6 ©)3 ‘Which set of products completes and balances
(8)2 (D)4 the incomplete equation?
Snl e 'bd T Rt S s et g ) 3 Halgy #{CI4 NO ey Oyfgy-is-
15. Given the balanced equation: B)2Ny(2)+ 20,85 (D)4 NO(g) +SO0.(g)
Mg+ 0, 52X (B)2 Nyg) 2(8) (D)4 NO(g) +50,(e)
‘What is the correct formula for the product :
represented by the lefter X7
(A)MgO (C)Mg0,
(B)Mg,0 (D)Mg,OH
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11. Given the reaction: 16. Given the balanced equation:
K,C0, +BaCl, — 2X+ BaCO,
2CHg+7 0,4 C0,+6H0 Whatis the comect formula for the product represented
by the lstter X?
Whatis the total number of CO, molecules produced A) KCO,
when one mole of C,H; is consumed? B8) kel
A} 6.02x10% C K
B) 2(6.02x 10%) D) Ci
€) 3(6.02x 107}
D) 4(6:02 x 10%) 17. Given the equation:
12. Given the reaction: 2n + 2HCl— ZnCl; + H,
Mg + H,80, — MgSO, + H, How many moles of HC! would be required to produce a
total of 2 moles of H,?
How many grams of H,SO, are needed to produce A) 05 ¢ 3
exactly 11.2 filers of H,, measured at STP? B) 2 D) 4
A) 480 C) 45
B) 98.0 D) 186 18. Given the balanced equalion:
13. Given ths reaction: Fe(s) + CuSO,{aq) » FeSO,(aq) + Cu(s)
4NH, +50, 5> 4NO+6H,0 What tota! mass of iron is necessary to produce 1.00
mole of copper?
Whatis the (otal number of moles of NO produced when Ay 112g C) 558¢
1.0 mole of O, is completely consumed? B) 260g D) 192g
A} 1.0mole C} 0.80mole
B) 1.2moles D) 4.0 moles 19. Given the balanced equation:
14. Given the reaction: NaOH + HCl - NaCl + H,0
2Na + 2H,0—2NaOH + H, Whatis the total number of grams of H,0 praduced when
118 grams of the product, NaCl, is formed?
What is the fotal number of moles of hydrogen produced A) 8.0¢g C) 54g
when 4 moles of sodium react completely? B) 369 D) eg
A1 c 3
B 2 D) 4 20. Given the reaction:
15. Given the reaction: CgHyg *+ 120, -5 8 CO, + B H,0
Ny{(g) + 3 Hy(g) ¢ 2 NHyg) How many moles of H,0 are produced when 11.2 liters
of CqHyq 9as, measured at STP, reacts completely?
What is the mole-to-mole ratio between nitrogen gas and A) 8.00 C) 300
hysrogen gas? B) 100 D) 400
A) 13 c 12
B) 23 by 22
Page 2
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Unit 10 Gas Laws

1. A gas occupies a volume of 444 mL at 273 K
and 79.0 kPa. What is the final kelvin
temporature when the volume of the gas is
changed to 1880 mL and the pressure is changed

1038.7 kPa?
(A)315K (C)566K
®292K (D)2360K

2. The volume of a gas is 4.00 liters at 293 K and
constant pressure. For the volume of the gas to
become 3.00 liters, the Kelvin temperature must
be equal to
(A)3.00 293

4.00

(8)4.00 293
3.00
(C)3.00 x 4.00
253
@ __293
3,00 x 4.00
3. A gas occupies a volume of 40.0 milliliters at
20°C. If the volume is inoreased fo 80.0
‘milliliters at conslant pressure, the resulting
temperature will be equal to
80.0mL 20.0mL
20°C 203K
" 30.0mL " 20.0mL
*) ©)
i 2050 20.0mL 293K » 20.0mL
mee i BOGmEL, T SR oL
(8 ®)
4. As the temperature of 8 gas increases at constant
pressure, the volume of the gas
(A)decresses (C)remains the same
(B)incroases
5. Standard temperature and 2 pressure of 0.5

atmosphere arc equal fo
(AY0°Cand S1.6kPa  (C)0°Caand 101.3kPa
(B)32°Cand 51.6kPa (D)32°C and 101.3 kPe

6. Which graph best shows the relationship
between the pressure of @ gas and its average
Kinetic energy al constant volume?

) I
¢
2
&
&
®)
o
5
2
¢
&
=
Average KE.
©)
g
H
g
£
&
Average KE.
®)
e
H
g &
a
e
Average KE.

7. The temperatuze of a 2.0-liter sample of helium
gas at STP s increased (0 27°C and the pressure
is decreased to 80. kPa What is the new volume
of the helium sample?

(A)14L (©)28L
®20L (D)40L
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16. When the pressure exerted on & confined gas at
constant temperature is doubled, the volume of

the gas is
(Ayhalved (C)tripled
(8)doubled (D)quartered

17. 1f 4.00 moles of oxygen gas, 3.00 moles of
hydrogen gas, and 1.00 mole of nitrogen gas are
combined in a closed container at standard
pressure, what is the partial pressure cxcried by
the hydrogen gas?
(A)1.00 atm
(B)0.125 atm

(C)3.00 atm
(D)0.375 atm

18. A gas sample consisting of 2.0 moles of
hydrogen and 1.0 mole of oxygen is collccted
over water at 29°C and 75 kPa. What is the
patial pressurc of the hiydrogen ia the sapic?
(A)24 kPa (C)72kPa
(B)48 kPs (D)75 kPa

19. Which graph shows the pressure-temperature.
relationship cxpected for an ideal gas?

2
! i
[—— [—
Temperature Temperatute
©)
H £
2 3
8] 2
£ e
& a
—"
Temperature Temperature
®)

20. Real gas behavior deviates from ideal gas
behavior because real gas particles have
(A)no volume and no attraction for each other
(B) no volume but some atiraction for each other
(C)volume but no attraction for each other
(D)volume and some atiraction for each other
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36

b

b4

. Which graph best sepresents the pressure-

. A gas sample has a volume of 25.0 milliliters at

A gas has a volume of 1,400 milliliters at a
tempersture of 20. K and & pressure of 1.0 atm.
‘What will be the new volume when the
temperature is changed to 40. K and the pressure.
is changed to 0.50 atm?
(A)350 mL

(B)750 mL

(C)1,400 mL
(D)5,600 mL

A cylinder with a tightly fitted piston is shown
in the diagram below.

1 ] Air at

" constant
temperature

s the piston moves downward, the number of
molecules of air in the cylinder

(A)deercases (C)remains the same
(B)increases

volume relationship for an ideal gas at constant
temperature?

a pressure of 1.00 atmosphere. If the volume
increases to 50.0 milliliters end the temperature
remains constant, the new pressure will be
(A)1.00 atm (C)0.250atm

(8)2.00 aum (D)0.500 exm

12. The volume of & 1.00-mole sample of an ideal
gas will decrease when the
(A)pressure decreases and the temperature

ecreases
(B) pressure decreases and the lemperature
increases
(C) pressure increascs and the temperature
decreases
(D)pressure increases and the temperature
increases
13. Asthe pressure of & gas at 150 kPA is changed
to 100 kPa at constant temperature, the volume
of the ges
(A)decreases (C)remains the same
(B) increases
14. When 500. millilitess of hydrogen gas is heated
from 30°C to 60°C at constant pressure, the
volume of the gas at 60°C is equal to
s00mix 22 500mix 22
243 303
@) ©
500mix 223 500mlx 22
213 333
®) ()]
15. 2
£ »
s
&
.
5
S

O Temperoture In K
S

At constant pressure, which curve best shows
the refationship between the volume of an ideal
gas and its absolulc temperature?

4 ©c

B8 oD
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Unit 11 Thermochemistry

1. The average kinelic eneray of water molecules is
grealestin which of these samples?
(A) 10gofwalerat35°C  (C) 100 g of watsrat25°C
(B) 10gofwalerat55°C (D) 100 g of walsr at 45°C

~

Given the balanced equation representing a reaction:
CH,{g) + 20;{g) — 2H,0(g) + CO{g) + heat

Which stalement is true aboul energy in this reaction?

(A) The reaction is exothermic because i releases heal.

(B) The reaction Is exothermic because it absarbs hest.

(C) The reaction is endofthermic because i releases
heat.

(D) The reaction is endothermic because il absorbs heat.

3. When ammonium chioride crystals are dissoived
in water, the temperature of the water decreases. What
does this temperature change indicate about the
dissolving of ammonium chloride in waler?
(A) Itis an endothermic reaction because il absorbs heat]
(B) His an endothermic reacfion because il relsases

heal

(C) Itis an exothermic reaction because it absorbs heat.
(D) Itis an exothemmic reaction because il releases heal.

4. As the temperature of a substance decreases, the
average kinetic energy of ifs particles
L{R) decreases (C) remains the same
" {8y increases - s SR i

5. When 200 grams of water cools from 50.°C to 25°C, the
total amount of heat energy released by the water is
(A) 42k {C) 344
(8) 21K D) 174

6. How many Joules of heat energy are released when 50.
grams of water are cooled from 70.°C o 60.°C?
(A) 420 (C) 21004
(B) 2104 (D) 4200J

sz

A sample of water is heated from 10.0°C to 15.0°C by the
addition of 126 Joules of heat. What is the mass of the
waler?

8. When 420 Joules of heal energy is added to 10. grams of
waler al 20.°C, the final temperature of the water will be
(A) 10°C (C) 40°C
(8) 30.°C (D) 100°C

©

Whatis the total number of kilaJoules of heat energy
absorbed when the temperature of 200 grams of water is
raised from 10°C lo 40°C?
(A) 0126 k)

(B) 0.840kJ

(€) 252k
() 335K

10. The polential energy diagram below represents a

B

reaction.

Potential Energy

Reaction Coordinate

Which arrow represents the activation energy of the
forward reaction? .
e Lt me

8 8 0

1. How much energy is required {o vaporize 10.00 grams of
waler at its boiling point?
(A) 226k (©) 42K
(B) 3.34kJ (D) 226kJ

2. Approximalely how many Joules of heat are needed to
compllely change 10.0 grams of ice to water at the
melting point temperature?

(A) 1.00J (C) 3344
(B) 3344 (Dy 33404

. Whatis the total number of Joules lost when 10. grams.
of waler at 89.°C is cooled (o 60.°C?

(A) 5009 {C) 300g
(8) 600g (D) 1500 (A} 42 (C) 420
(8) &4 (D) 840
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18. The graph below represents the uniform heating of a 19. How many Joules of heat energy are absorbed in raising
substance, starling with the subslance as a solid below the temperature of 10. grams of waler from 5.0°Cto -
Its melting point. 20.°C?
(A) 3,959 (C) 4,453
(B) 39,5804 (D) 44,5304
9 20. How many Joules of heat energy are required in raising
® the lemperalure of 100 grams of waler from -16.0°C to
§ (A} -2,060J {C) +2,050
£ {B) -3,400J (D) +3,400J
©
A
Time {min)
Which segment of the graph represenls a time when bolh
the solid and fiquid phases are present?
(n) AB C) DE
(8) 8C () EF
DRAFT 33

14. The graph below represens the heating i subs that starts as its freezing point
12 .
g
[
3
H 8
& 60
E
&
3
Time (minutes)
What is the meling point of this substance?
{4) 30°C (B) 85°C {C) so°C ) 120°C

15. Base your answer to the following Guestion on the
potential energy diagram below, which represents the
reaction:

A+ B 5 C + energy.

Potential Energy

e
Reaction Coordinate

Which statement comectly describes this reaction?

16. Base your answer to the foflowing question on the graph
below. The graph shows heat being added at a constant
rae o substance A and fo substance B, which begin as
solids below their meting point temperatures.

Substance A
\

Compared o substance B, substance A has 8

(A) lower melting point and a fower bailing polnt
(B) lower melting poinl and a higher boiling point
(C) higher metting point and a lower boiling polnt
(D) higher melling point and & higher bolling point

{A) Itis endothermic and energy is absorbed. 17. A 32 gram sample of iron (initially at 500 °C) is placed in
{B) Itis endothermic and energy is refeased. 125 grams of waler at 25°C, fhe final temperature of the
{C) Itis exothermic and energy is absarbed. system s 375°C. Whatis the specific heat of iron?
(Dj kis exothermic and energy is released. (A) 422 C) 457
(8) 843 (D) 840
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Unit 13 Acids and Bases
1. Which compound is an clectrolyte? 8. Given the neutrulization reaction:
A)YCH,0, (C)CH,0H
EB;C:C;Z i (D)CCi H,50, + 2KOH -5 K,80, +2 HOH
z
2. According 1o the Arthenius theory, when a base Which compound is 4 salt?
dissolves in water it produces (A)KOH (C)K,80,
(A)CO;™ as the only negative ion in solution (B) H,50, (D)HOH
(B) OH"as the only negative ion in solution / =N
(C)NH,* as the only positive ion in solution 9. An aqueous solution of an ionic corapound tums
VT o ths only basillve ion i Soliition red litmus blue, conducts electricity, and reacts
©) = ORY o3 with an acid to form a salt and water This
3. Which substance is an Amhenius acid? °°m}§°‘”‘d condibe o
(AN, ©HCH,0, o ot
(B)KOH (D)CH,0H ®)Na D)L
,, ) 10. When hydrochloric acid is neutralized by
4. The pHof a 0.1 M solution is 11. What is the 5 : g
concentration of HyO* ions, in moles pes liter? sodiumhydroxide, the salt formed is sodium
@1 =10t (A)hydrochlorste (C)chloride
@)1 %167 (B) chlorate (D)perchloride
-
EI?)} i ]‘gA., 1. Which pH indicates a basic solution?
A1 ©7
5. What is the pH of 2 0.01 M solution of HNO,? ®)5 D)12
(@ © ]i 12. Which of these pH numbers indicates the
®)2 @)1 highest level of acidity?
=6’ Which reaction représents the process of (A)5 o 2 B IO
neutralization? B X (B)8 B D2
+ MgCl,(aq) + H, -
(AMe9)+ 2HCI(a0) + MECLODH B®) | 3 yypicp satement describes the characteristics of
Arthenius base?
HCl(aq) + KOH KCl(aq) + H,0 an
B)HCla) () —» KCltaq) + H,0( (A)It changes blue litmus to red and has a pH
Jess than
C) Pb(NO,),(aq) + CaCl(aq) — Ca(NOy),(aq) +
- ’,,‘,8?2(3)’2‘ 0 SAClea) 5 CaN0s o) (B)Tt changes blue litmus o red and has 2 pH
2 KCIO,(s) +KCl{s) +3 O Ereater than 7.
@ 3(8) KCI(E)+3 Otk (C) 1t changes red litmus to blue and has a pH
o - less than 7.
7. Which acid-base pair will always undergo a 2o
reaction that produces a neutral solution? (D)1t changes red litmus to bluc and has a pH
(A)a weak acid and a weak base greater than 7.
(B)a:weakidcid and g stronghase 14. Red litmus will tum blue when placed in an
(C)a strong ac?d and a weak base aqueous olution of
(D)a strong acid and a strong base (WKCI (©)CH,0H
(B)KOH (D)CH,COOH
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Unit 14 Nuclear Chemistry
1. Which of these types of nuclear radiation has the| 8. Given the reaction:
greatest penctrating power?
(A)alpha (C)neutron 2Na - %Mg + Ye
B) beta mma
& (e ‘This reaction is best described as
2. Which type of radioactive emission has a (A)alpha decay (C)fission
positive charge and weak penetrating power? (B) beta decay (D) fusion
(A)alpha particle (C)gamma ray
(B) beta particle (D)neutron 9. Which of these types of radiation has the
greatest penetrating power?
3. Which list of particles is in order of increasing (A)alpha {C) gamma
mass? (B) beta (D)positron
(A)proton —s clectron —3 alpha particle
(B) proton —»alpha particle -3 clectron 10. Which type of radiation has ncither mass nor
(C)eieciron — proton — aipha pariicie charge?
(D)alpha particle — electron — proton (A)gamma (C)alpha
(B)neutron (D)beta

o

L

o

=

‘Which type of radiation is identical in mass and
charge 0 a helium nucleus?

(A)alpha (C) positron

(B) beta (D)proton

Given the reaction:
226 222
#Ra 5 PR+ X

Which type of emanation is represented by X7
{A)alpha particle (C)proton
(B) beta particle (Dpositron

. Which equation represents aipha decay?
Al - Lfsn+ X
®B)5'Th—» Pa+ X
(C) 33K — AT +.X
DR~ Po+ X

In the reaction 33’ Np —21°Pu + X, what does X
represent?

(A)a neutron (C)an alpha particle
(B)a proton (D)a beta particle

I

. In the diagram below, the radiation from a

radioactive source is being separated as it passes
between electrically charged plates. What are the
three types of radiation observed on the detector?

Ty

(A)X = alpha, Y = beta, Z = gamma
(B)X = gamma, Y = beta, Z = alpha

©)
(D))

beta, ¥ = gamma, Z = alpha
= gammz, ¥ = alpha, Z = beta

. After 30 days, 5.0 grams of a radioaclive isotope

remains from an original 40.-gram sample. What
is the half-life of this element?

(A)S days (C)15 days

(B) 10 days (D)20 days

Chemistry- Unit 14
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15. What is the H,0" jon concentration of a solution | 18. Both HNO,(aq) and CH,COOH(aq) can be
that has an OH™ ion concentration of 1.0 x 10 classified as
M? (A) Arrhenius acids that tarn blue fitmus red
(A)1.0 x 10°M (B) Arrhenius bases that turn blue litmus red
(8)1.0%107M (C) Arrhenius acids that tur red litmus blue
(©)1.0x 107"'M (D) Arthenius bases that turn red litmus blue
©)1.0 x 107M
19. A student records the following observations
16. What is the H" ion concentration of an aqueous about an unknown solution:
solution in which the OH™ fon concentration s J
%107 mole per liter? + conducts electricity
A x 1074 M » turns blue litmus red
@1x102M
©)1x 10°M ‘The student should conclude that the unknown
©)1 %102 M solution is most likely
(A)an acid (C)an ester
17. Ifa solution has a hydronium ion concentration (B)abase (D)an alcohol
of 1 X 10°% M, the solution is
(A)basic and hes a pH of 9 20. Which acid is almost completely ionized in a
(B) basic and has a pH of 5 dilute solution at 298K ?
(C)acidic and has a pH of 9 (A)CH;COOH (CYH,PO,
(D)acidic and has a pH of 5 (B)H,S (D)HNO,
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13. The graph below represents the decay curve of 2 | 18. According to the equation:
sadioactive isotope. The half-life of this isotope
is X - 1Pb+3He
104 T G Ay SR B
i
PR (A)j'Hg
H @l
2 ©)4'Bi
E (WHEL
o « 80 100 120 19. Given the reaction:
TIME (yaars)
(A)8 years (C)45 years
(B)30 years (D)60 years When the equation is correctly balanced the
= nucleus represented by X is
14, The half-life of a 7 tope s 20. AU
minutes. What is the total amount of a 1.00- (A | i
gram sample of this isotope remaining afler 1.00 By
9 (C)gp Th
hour? 2.
©2Th
(A)0.500 ¢ (©)0250 g 50
(8)0333¢ (D)0.125 ¢ 20. In the equation
15. An original sample of a radioisotope had a mass X a4
of 10 grams. ARer 2 days, § grams of the ~uRad e
radioisotope remains unchanged. What is the The symbol ¥ i
half-life of this radioisotope? ] A‘; ,iZ;‘] S
(A)1 day (C)5 days )lﬁn.
(B)2days (D)4 days © E%Rn
16. In the equation: ’ (O goRne
21. Which equation represents a fusion reaction?
WP U X (A +qu > e l
HH+H 5
The X represents a ®) g’,jf - ;:ﬂ +IN
(AYhelium nucleus  (C)proton (C)5 U +3He 2
(B) beta particle (D)neutron O)la+3] AT_,“ o
on + 35
200 44
17. Given the nuciear reaction: nNa +zHe
235 1 138y 95 i 22. Which type of reaction produces enery d
U+ ‘Ba +3Kr+ 3+ P gy ant
720 el 5 Bat g oA ERETEY; intensely radioactive waste products?
This equation can best be described as (A)fusion of tritium and deuterium
(A)fission (C)natural decay ?;; sss“_’“ "ff“?mﬁlm :
s o st urning of heating oil
(B) fusion (D) crmic (D) buming of wood
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23. The diagram below represents a nuclear reaction | 24. The radioactive isotope carbon-14 can be used
in which 2 neutron bombards a heavy nucleus. for

(A)determining the age of 2 sample

(B) determining medical disorders

(C) controlling fission reactions

(D)controlling speeds of neutrons

25. Radiation used in the processing of food is
intended to
(A)increase the rate of nutrient decoraposition
(B)kill microorganisms that are found in the
food
Which type of reaction does the diagram (C) convert ordinary nutrients 10 more stable
illustrate? forms . .
(A)fission (C)alpha decay (D)replace chemical energy with nuclear energy
(B) fusion (D)beta decay
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