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Chapter 2 - Atoms, Molecules, and Ions

Student:

1.  Which of the following is/are postulates of Dalton’s atomic theory?
1. Atoms combine in fixed ratios of whole numbers.
2. Atoms of each element have different properties.
3. Elements occur as solids, liquids, or gases.

A. 1 only
B. 2 only
C. 3 only
D. 1and 2
E. 1,2,and 3

2. Which of the following statements best describes the particulate representation depicted by the picture?
@

e ©

A. The figure is a representation of a gas made up of a single element.
B. The figure is a representation of a liquid mixture of two elements.
C. The figure is a representation of a molecular solid.

D. The figure is a representation of a liquid mixture of two compounds.
E. The figure is a representation of a gas of a compound.

3. Which of the following is not a correct name—symbol combination?

A. cobalt, Co

B. vanadium, V
C. neon, Ne

D. scandium, Sc
E. titanium, Mg
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The symbol for tin is

A. T.

B. Tn.
C. Si.
D. T
E. Sn.

What is the symbol for the element phosphorus?

A. Po
B.P

C. Pt
D. K
E. Pr

Which one of the following lists gives the correct symbols for the elements phosphorus, potassium,
silver, chlorine, and sulfur?

A. P, Po, Ag, CL, S
B. K, Ag, Po,CL, S
C.P,K Ag Cl S
D. Ph, K, Ag, S, CI
E. Ph, Po, Ag, CL, S

Which of the following lists gives the atomic symbols for potassium, magnesium, beryllium, and
sodium?

A. Po, Mn, Br, Na
B. P, Mn, Be, Se
C. K, Mg, Be, Na
D. Pt, Mg, Be, Sc
E. K, Mn, Br, Na

The names of the elements whose symbols are Si, P, Mn, and S are, respectively,

. silicon, phosphorus, manganese, and sulfur.
. silicon, potassium, magnesium, and sulfur.

. silver, phosphorus, magnesium, and sodium.
. silver, potassium, manganese, and sodium.

. silicon, potassium, manganese, and sulfur.

moOQw>

Which of the following is the atomic symbol for the element cobalt?

A. CO

B. Co

C.C

D. co

E. All of the above
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11.

12.

13.

14.

A series of silicon—hydrogen compounds with the general formula Si H2 ., can be represented by the
known compounds SiH4, Si2H6, and Si3H8. This best illustrates the faw r(1>f2

A. multiple proportions.
B. conservation of charge.
C. definite composition.
D. conservation of mass.
E. conservation of atoms.

According to the law of multiple proportions:

A. the total mass is the same after a chemical change as before the change.

B. it is not possible for the same two elements to form more than one compound.

C. the ratio of the masses of the elements in a compound is always the same.

D. if the same two elements form two different compounds, they do so in the same ratio.
E. none of these

Which of the following pairs of compounds can be used to illustrate the law of multiple proportions?

A. H O and HCI
B. NO and NO
C.NH and NH CI
D. an and Znt‘l
E.CH, 4nd co, 2

Cathode rays are

A. anions.
B. protons.
C. cations.
D. positrons.
E. electrons.

A subatomic particle is

A. a piece of an atom.

B. only found in the nucleus of an atom.
C. always positively charged.

D. larger than the nucleus of an atom.
E. always negatively charged.
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16.

17.

18.

19.

Experiments were carried out in which a beam of cathode rays was first bent by a magnetic field and
then bent back by an electrostatic field until the beam hit the screen exactly where it had been hitting
before the fields were applied. This experiment permitted the direct measurement of

A. the ratio of mass to charge of an electron.
B. the charge on the nucleus of an atom.

C. the charge on the electron.

D. the mass of the atom.

E. the mass of the electron.

Who discovered the electron?

A. Bohr

B. de Broglie
C. Rutherford
D. Heisenberg
E. Thomson

Which of the following conclusions regarding Rutherford’s gold foil experiment is not consistent with
the observations?

A. The nucleus occupies only a small portion of the space of an atom.

B. Most alpha particles travel straight through the gold foil.

C. The nucleus occupies a large amount of the atom space.

D. The nucleus, like the alpha particles used to bombard the gold foil, is positively charged.
E. Wide angle deflections result from a collision of an alpha particle and a gold atom nucleus.

Who discovered the nucleus of an atom?

A. Thomson
B. de Broglie
C. Rutherford
D. Bohr

E. Heisenberg

If the Thomson model of the atom had been correct, Rutherford would have observed

A. alpha particles bouncing off the foil.

B. alpha particles going through the foil with little or no deflection.

C. alpha particles greatly deflected by the metal foil.

D. positive particles formed in the foil.

E. None of the above observations is consistent with the Thomson model of the atom.
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24.

208 . .
The nucleus of a = Pb nuclide contains

A. 208 neutrons and 290 electrons.

B. 82 protons and 208 neutrons.

C. 208 protons and 126 electrons.

D. 208 protons, 82 neutrons, and 208 electrons.
E. 82 protons and 126 neutrons.

If two different nuclides have the same atomic number, it must mean that

A. they have the same atomic mass.

B. they have the same mass number.

C. they have the same number of protons.
D. they have the same number of electrons.
E. they have the same number of neutrons.

If two different nuclides have the same mass number, it must mean that

A. the combined number of protons and neutrons are the same.
B. both have the same number of neutrons.

C. both have the same number of electrons.

D. both have the same number of protons.

E. they are isotopes.

The number of protons in a given nucleus determines the

A. mass number.

B. atomic number.

C. number of electrons.
D. number of protons.
E. number of isotopes.

Which nuclide has the same number of protons as 14 1,77
7
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26.
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29.

How many electrons does the ion 33 - have?
17

A. 18
B. 36
C. 16
D. 34
E. 19

How many protons are there in the chromium-52 nuclide?

A. 29
B. 76
C.23
D. 24
E. 28

How many neutrons are there in the cobalt-59 nuclide?

A. 27
B.2

C. 86
D. 59
E. 32

An atom that has the same number of neutrons as 3# I 1s

A. 5‘3211.
B. STPE'
C. 57",31..

D. 53m.
E. ¥ T

. .. 56 .
Which combination of protons, neutrons, and electrons correctly represents a = Fe nuclide?

A. 26 protons, 30 neutrons, 56 electrons
B. 26 protons, 30 neutrons, 30 electrons
C. 26 protons, 30 neutrons, 26 electrons
D. 56 protons, 26 neutrons, 56 electrons
E. 56 protons, 26 neutrons, 26 electrons



30. The species that has the same number of neutrons as 37 Cl is
17

A. 36 .
1r’:'|S

B. 35 .
e

c. 40, .
IE*E'I

D. 32

16~

E. 3l

15E

31. Which of the following nuclides contains more protons than neutrons?
Alyg

B. lgF

12

E. ¢
2HE

32. How many neutrons are there in 6 molecules of 33 o ?
1652

A. 204
B. 102
C.6

D. 396
E. 192



33. Suppose atom 1 has the same number of protons as atom 2, and atom 2 has the same number of neutrons
as atom 3. Atom 1 does not have the same number of neutrons as atom 3. Which of the following
statements is true?

A. Atom 3 must have the same number of protons as atom 2.
B. Atoms 1 and 2 must be isotopes.

C. Atoms 1 and 3 must be isotopes.

D. Atom 2 must have the same number of neutrons as atom 1.
E. Atom 3 must have the same number of protons as atom 1.

34. Which of the following statements is true concerning the two nuclides EHE and 4HE‘?

A. They have the same number of neutrons.
B. They are isotopes.

C. They have the same relative atomic mass.
D. They have the same mass number.

E. They have different chemical properties.

35. Which of the following atomic symbols represents an isotope of 2% Ru?

A. QETE
B. IDDRh
C. QQEh
D. IDDRu
E. QDTE
36. Which of the following represents a pair of isotopes?
Atomic Number Mass Number
Al 17 36
II 18 36
B. 1 7 15
II 8 15
C. 1 17 35
II 17 37
D. 1 17 37
11 18 38
E. 1 7 16
11 8 17



. There are three isotopes of carbon differing with respect to

A. electron configuration.
B. nuclear charge.

C. number of neutrons.
D. number of protons.

E. atomic number.

. Which of the following about the isotopes of a particular element is not true?

A. Each unique isotope has a different atomic mass.

B. Each unique isotope has a different atomic number.

C. Each unique isotope has a different number of neutrons.

D. Each unique isotope has the same number of protons.

E. In neutral atoms of each unique isotope, the number of electrons equals the number of protons.

. The neutral atoms of all the isotopes of the same element have

A. different numbers of protons.
B. the same number of neutrons.
C. the same number of electrons.
D. the same mass.

E. the same mass number.

. What is the symbol of the nuclide having 15 protons and 16 neutrons?

A. 3l
15S

B. 1
ISS

C. 3
ISP

D. 15
16S

E. 14
ISP



. Which of the following has 62 neutrons, 46 protons, and 46 electrons?
A, 108 ~ g2+

45 =4
B. 102

st d

C. 108 4 4+
47

D. 110 ~ 42+
5 od

E. 035y 3+
45 01

. Which of the following elements has the largest atomic mass?

A. rhenium
B. manganese
C. thallium
D. argon

E. fluorine

. The mass spectrum of an element with two naturally occurring isotopes is shown below. What is the best
estimate of the element’s atomic mass?

=
i

Fractional Abundance

= e =
=T ¥ e =1
i ji

O 10 11 12 13 14 15
Atomic Mass

A. 10 amu
B. 11 amu
C. 10.8 amu
D. 10.2 amu
E. 10.5 amu

10



44,

45.

46.

47.

The mass spectrum of an element with two naturally occurring isotopes is shown below. Its average
atomic mass would be best estimated as
100

B0

=

Percent Abundance

0 . II I

1 T
23 24 25 26 27 25 24

Atomic hMass

A. less than 26 amu but greater than 25 amu.
B. less than 25 amu but greater than 24 amu.
C. equal to 24 amu.

D. equal to 25 amu.

E. greater than 26 amu.

g .. 6, . 7. . . e .
Lithium has two naturally occurring isotopes, Liand Li. The average atomic mass of lithium is
6.941. Which of the following statements concerning the relative abundance of each isotope is correct?

A. The abundance of ;Li is greater thgn 6Li.

B. The abundance of Li is less than Li. ;

C. The abundance of Li is equal to the abundance of Li.

D. Not enough data is provided to determine the correct answer.
E. Based on the atomic mass, only 'Li occurs naturally.

A certain element is listed as having an atomic mass of 63.5 amu. It is probably true that this element
contains

A. a mixture of isotopes.
B. a mixture of neutrons.
C. a mixture of isomers.
D. a mixture of allotropes.
E. a mixture of ions.

The averag%'iltomic mass of Eu is 151.96 amu. re are only two naturally occurring isotopes of
europium, ~ Eu with a mass of 151.0 amu and ~~~Eu with a mass of 153.0 amu. The natural abundance
of the = Eu isotope must be approximately

A. 60%.
B. 20%.
C. 50%.
D. 80%.
E. 40%.

11
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49.

50.

51.

52.

Naturally occurring element X exists in three isotopic forms: X-28 (27.977 amu, 92.21% abundance),
X-29 (28.976 amu, 4.70% abundance), and X-30 (29.974 amu, 3.09% abundance). Calculate the atomic
weight of X.

A. 29.09 amu
B. 28.09 amu
C. 35.29 amu
D. 86.93 amu
E. 25.80 amu

Neon has three naturally occuring 'glotopes. The abundance of 20Ne 1s 90.48% and 22Ne 1s 9.25%.
What is the percent abundance of = Ne?

A.9.25%
B. 0.27%
C. 49.9%
D. 33.2%
E. 81.2%

An element, X, has the following isotopic composition: X-200, 90%; X-199, 8.0%; and X-202, 2.0%. Its
average atomic mass is closest to

A. 200 amu.
B. 203 amu.
C. 199 amu.
D. 202 amu.
E. 201 amu.

Which of the following concerning atomic mass is/are correct?

1. The atomic mass listed on a modern periodic table for each element is the mass of the most abundant isotgpe.
2. The atomic mass listed on a modern periodic table is a relative atomic mass, based on the definition that ~C equals 12 amu.
3. Relative atomic masses can only be determined with a mass spectrometer.

A. 1 only

B. 2 only
C.land?2
D.2and 3

E. 1,2,and 3

A periodic law based on atomic masses would necessitate Te and I changing places in the periodic table.
This was not done in the early periodic table because

A. aperiodic law based on atomic masses is not valid.

B. it was thought that the atomic masses might be in error.

C. iodine behaves chemically like chlorine and bromine.

D. the tellurium samples could contain a heavy impurity.

E. iodine contains one naturally occurring isotope, whereas tellurium consists of several isotopes.

12
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54.

55.

56.

57.

58.

The elements in a row of the periodic table are known as

A. metals.

B. a period.
C. metalloids.
D. a family.
E. a group.

Which of the following statements about different elements is incorrect?

A. Potassium is an alkali metal.

B. Fluorine is a halogen.

C. Aluminum is a transition element.
D. Barium is an alkaline earth metal.
E. Helium is a noble gas.

Which of the following statements is not true about the element calcium?

A. It is a metal.

B. It is an alkaline earth metal.

C. It is in period 4.

D. It has chemical and physical properties most similar to silver.
E. It is in group IIA (group 2).

The elements in groups 1A-8A or 1-2 and 15-18 are known as the

A. main group.

B. alkaline earth metals.

C. metalloids or semimetals.
D. halogens.

E. transition metals.

Choose the group containing the most reactive nonmetals.

A. Group 5A
B. Group 3A
C. Group 7A
D. Group 8A
E. Group 1A

Which element belongs to the transition metals?

A. palladium
B. sodium
C. calcium
D. iodine

E. helium

13



59. Which of the following statements about different elements is/are true?

1. As is a metalloid and Se is a nonmetal.
2. Cu is a transition element and Ge is a metalloid.
3. Both F and I are halogens.

A. 1 only

B. 2 only

C. 3 only

D. 1and?2
E. 1,2, and 3

60. Which of the following is a metalloid?

A. oxygen
B. hydrogen
C. silicon
D. carbon
E. copper

61. All of the following elements are best classified as metalloids except

A. Si.
B. Te.
C. As.
D. B.

E. Ga.

62. Which formula is best described as a (condensed) structural formula?

A.CB H_
B. c’H!ct
c.ch &n CH_CH_ClI

D. C1 "
E.CH &
2 6
63. Which of the following is/are information that is unique to a space-filling molecular model?
1. The model shows the relative sizes of each element.

2. The model shows the charge distribution.
3. The model shows the types of bonds (single or multiple) connecting the atoms.

A. 1 only

B. 2 only

C. 3 only

D. 1and 2
E. 1,2,and 3

14
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65.

66.

67.

68.

In a particular mass of KAu(CN)Z, there are 8.87 ° 1020 atoms of gold. What is the total number of atoms
in this sample?

21

A 177" 1021

B. 2.66° 1021

C. 532" 1021

D. 444" 1021

E.3.55710

A sample of TNT, C7H5N3O6 , has 7.68 1021 nitrogen atoms. How many hydrogen atoms are there in
this sample of TNT?

A 154" 102221
B. 1024 " 10
C. 128 10

D.7.68 " 1022

E. 1.79 " 10

A 1.4-g sample of washing soda, Na2CO3 . 10H20, has % g .. 1p?! carbon atoms. How many oxygen
atoms are present in 1.4 g of washing soda?

A2 g 10%
B. 2 g5 10
C.41x10%
D. 38 10%
E. g 8104

A sample of the mineral troegerite, (UOz) (AsO4) . 12H20, has 1.33° lO21 U atoms. How many
arsenic atoms are present in this sample of troeger12te?

A.2.00" 10§§
B. 1.60 " 105
C.2.66 " 102)
D. 6.65 " 10

E. 8.87 " 102

An ion is formed

A. by either adding electrons to or subtracting electrons from the atom.
B. by either adding protons to or subtracting protons from the atom.

C. by either adding neutrons to or subtracting neutrons from the atom.
D. All of the above are true.

E. Two of the above are true.

15
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70.

71.

72.

73.

74.

The species Au+, Mg2+, and V3Jr are all

A. anions.

B. isotopes.

C. isoelectronic.
D. allotropes.
E. cations.

The species that is formed when a molecule gains or loses an electron is called

A. an ion.

B. a metalloid.
C. an isotope.
D. an atom.

E. a metal.

Which of the following statements is true about one formula unit of SrBrz?

A. It is composed of one Sr atom and one Br_ molecule.
B. It is composed of one Sr atom and two Br ajoms.

C. It is composed of one Sr™ ion and one Br_~ ion.

D. It is composed of one StBr_ molecule.

E. It is composed of one St~ Ton and two Br ions.

Aluminum(II) sulfite is an ionic compound formed from AlsJr and SO3
represent the formula?

A. AIS% ’
B. Al ).
& also 2
D. AL (SO 33)3
E. A1Z(SO))

7 3710.5
Chemical reactions between nonmetals and nonmetals primarily involve

A. sharing of electrons.

B. interactions between protons.

C. transfer of electrons.

D. interactions among protons, electrons, and neutrons.
E. interactions between protons and electrons.

Which of the following is an ionic compound?

A. HOCIO

B. NH3
C. CH OH

D.N
E. Nf—l4éN

16
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. What is the correct way to
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76.

71.

78.

79.

80.

The formula of water, H20, suggests

A. there is twice as much mass of hydrogen as oxygen in each molecule.
B. there are two oxygen atoms and one hydrogen atom per water molecule.
C. there is twice as much mass of oxygen as of hydrogen in each molecule.
D. there are two hydrogen atoms and one oxygen atom per water molecule.
E. none of these

How many oxygen atoms are there in a formula unit of UOZ(C2H302)2 . NH4C2H3O2 . 4H20.7
A. 4

B. 12

C. 21

D.8

E. 10

What is the ratio of oxygen atoms to hydrogen atoms in the compound Fe4(PO4)3(OH)3 . 12H20‘?

A. 153

B. 27:15
C. 27:27
D. 18:27
E. 25:17

What is the ratio of oxygen atoms to hydrogen atoms in the mineral carnotite,
KZ(U02)3(VO4)2 . 3H20?

A. 8:6
B. 8:3
C.17:3
D. 9:6
E. 17:6

Which statement is incorrect concerning the formation of ionic compounds?

A. Halogens tend to form anions with a charge of —1.

B. Alkali metals tend to form cations with a charge of +1.

C. Metals tend to form cations, while nonmetals tend to form anions.
D. Transition metals tend to form cations with a charge of +3.

E. Noble gases tend not to form ionic compounds.

The empirical formula of a salt consisting of Serr and NO 2_ ions is

A SPENO
B. SINO .2
C. Sr2N6 .
D. SEE(NT)

s
E. Sr(ZNOE)ZZ.

17



81.

82.

83.

84.

85.

86.

Which of the following molecules is a hydrocarbon?

A.HO
BC%ICHCH

c H
DC?IBH

E. CH; OCIZ—I

Which of the following molecules contains the ether functional group?

A. CH CH NH
B. CH3CH OC12—12CH
H CH?OH

H CH>COOH

d

2
Which of the following molecules contains the carboxylic acid functional group?

3

NI\JI\JN

C.C
D.C
E.H

A. CH_CH_CH OH
B. CH>CH?COCH_CH
C. CHiNH%H 2

D. CH}OCH

E. CH; CH 62H éOOH

3

Which of the following molecules contains the alcohol functional group?

A.CH
B. Cti OH
C. CH®

D. cH*OCH

E.C 3
2 2

How many electrons does a barium ion have?

A. 56
B. 8
C. 54
D. 38
E.2

Which of the following statements is false?

A. A crystal of calcium fluoride has equal numbers of calcium ions and fluoride ions.

B. A sodium atom is most likely to ionize to form a cation of charge +1.
C. A sulfide ion has a total of 18 ¢ .

D. A potassium ion has a total of 18 ¢ .

E. The charge on a neutral chlorine atom is zero.

18
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88.

9.

90.

91.

92.

As an ion, sodium has electrons?

A. 24
B. 14
C. 11
D. 28
E. 10

How many electrons does a chloride ion have?

A. 17
B. 22
C. 15
D. 18
E.2

Which metals form cations with varying positive charges?

A. many transition metals

B. Zn and Al

C. Group 1 metals

D. Group 1 and Group 2 metals
E. Group 2 metals

Which of the following represents a known ion?

A ST
4+
B. Schr
C. SR—
D.P

E. Na

The formula for the sulfide ion is

A.SO .
B.S0¥ .
C.8,0.".
D.s%.

E. HSO, .

24+ .
The correct name for Sn~ is

A. monotin ion.
B. tin(II) ion.
C. tin ion.

D. tin(I) ion.

E. tin.

19
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94.

95.

96.

97.

98.

The formula of the perchlorate ion is

A.CLO

B. 01%)3

C.CN >

D. CIO__A:.
E. ClO".

The name of the SO42_ ion is

A. persulfate.
B. thiosulfite.
C. sulfite.
D. sulfate.
E. sulfide.

The formulas of the nitrite, phosphate, and nitrate ions are represented, respectively, as

AN LPQT MO,
B.NO P77, NO

C. No2 P ng

D. NO P023,N

E. NO ,PO; ,NO_".

The formulas of the hydroxide ion, the nitrate ion, and the phosphate ion are represented, respectively,

as

A.OH , NO PO

B. OH . NO 31>_o3
C.H NOz,P3.
D.H .NO

E.OH,NO® ., Pé) 3
37074

All the following ions have the same charge except

A. sulfate.

B. dichromate.
C. chlorate.
D. sulfide.

E. sulfite.

All the following ions have the same charge except

A. oxide.

B. monohydrogen phosphate.
C. peroxide.

D. permanganate.

E. oxalate.

20



99. The formulas of the carbonate ion, the ammonium ion, and the chlorate ion are represented, respectively,
as

A.CO ", NH_, ClO,.
B. CO>*",NH2", CI0>",
C.co> NH,*, Cl0°?

D.P° INH iClO_.
E.CO,”,NH, ", do, .

100.The systematic name for BaH2 is

A. barium(II) hydrate.
B. barium hydride.

C. barium dihydrate.
D. barium dihydrogen.
E. barium dihydride.

101.What is the name of the compound whose formula is Alz(SO4)3?

A. aluminum sulfate

B. dialuminum tri(sulfur tetraoxygen)
C. aluminum sulfide

D. aluminum persulfate

E. aluminum sulfite

102.The correct name for FeO is

A. iron(I) oxide.
B. iron oxide.

C. iron monoxide.
D. iron(II) oxide.
E. iron(III) oxide.

103.What is the formula for the chloride of praseodymium(III)?

A. Pr(CIO)
B. Pr(CIO
C.pr.cl *?

D. Prel

E. Pr(ci‘o3)3

104.What is the correct formula for bismuth(III) sulfite?

A. BiSO
B. Bizsé}

C. Bi3(sé3)2
D. Bi>(SO?)

. 3
E. 1316303)"2
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105.What is the correct name for 80203?

A. manganese(III) oxide
B. manganese oxide

C. dimanganese trioxide
D. manganese trioxide

E. dimanganese(II) oxide

106.What is the formula for calcium nitride?

A. CaNO
B. Ca(NO23)2
C. Ca(NO>);
D.Ca N

2
E. C2123N3
107.The formula of magnesium sulfide is

A. MgS.
B. MgSOZ.
C. MgSO?.
D. MgSO*.

E. Mg(sd4) )

108.What is the formula of magnesium nitrite?

A. Mg(NO ),
B. Mg,N
C. 1\4g2(1\?02)2
D. Mg’N

E. Mgé\l@)z)3

109.The formula for aluminum bromide is

A. AlB.
B. AlBr.
C. Al Br..
D. Al%r 3
E. A113r32.

110.The chemical formula for iron(III) sulfide is

A. Fe (SO ).
B. Fe’S_. 42

C. Fe§(§03)2.
D. Fez(SO3)3.
E. FeX(S03)>

2 473
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111.The formula for aluminum sulfate is

AL AL(SO,)..
B. AI’S_.
C. Al§(§04)3.
D. AIS ..

E. AL’ SO ).
3 472
112.The formula for copper(Il) phosphate is

A. Co.(PO ).
B. Cubo .42
C.Co (PO ).
D. Cu’(PO™’

2

g
E. Cu3(POj) .

2
113.Choose the name—formula pair that does not match.

A. calcium fluoride, CaF

B. iron(III) oxide, Fe_O

C. aluminum oxide, Al

D. potassium permangazna%e, K_MnO
E. sodium sulfite, Na12803 2 4

114.Choose the name—formula pair that does not match.

A. calcium hydride, CaH2

B. ammonium hydrogen Carbonate, NH4CO3
C. sodium chlorite, NaClO

D. calcium hydroxide, Ca(éH)

E. nitric acid, HNO3 2

115.The formula for aluminum fluoride is

A. AIF.
B. AIF
C. ALF.
D. AIF .
E. Ale.

116.The formula for potassium carbonate is
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117.The formula for magnesium nitride is

A Mg N
B. Mg”N°.

C. Mgf’\IO2 .
D. Mg(N022)2.
E. MgN.

118.What is the subscript of potassium in the formula for potassium sulfate?

moQwp»
— A WL

119.What is the formula for sodium peroxide?

A.Na O
B. Na®
C.Na O
D. Nad

E. Na
2 2

120.What is the formula for the chlorate of gadolinium(III)?

2

A. Gd(CIO,),
B. GdCl

C. Gd_(¢10))
D.Gdel. 3?
E. Gd(cf’o3)3

121.What is the formula for the nitride of samarium(III)?

A. SmN
B. Sm N
C. SmiN® )

D. Sm(NO>)?

E. Sm(NO 23)33

122.The correct name for LiCl is

A. monolithium chloride.

B. lithium chloride.

C. lithium(I) chloride.

D. monolithium monochloride.
E. lithium monochloride.
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123.The chemical name for the model 18
S
Wzt ®

A. dinitrogen tetroxide.
B. nitrogen tetroxide.
C. nitrogen oxide.

D. nitric oxide.

E. nitrogen trioxide

124.The chemical name for the binary, non-ionic molecule with the formula PBr5 is

A. phosphorus pentabromide.

B. monophosphorus bromide.

C. phosphide pentabromide.

D. phosphorus pentabromine.

E. monophosphorus pentabromine.

125.The formula for chloric acid is

A. HCIO .
B. HCIO?
C. HCL.

D. HCIO .
E. HClO;‘.

126.Which name—formula pair is incorrect?

A. HI, hydroiodic acid
B. H SO _, sulfurous acid
C. stO3 sulfuric acid
D. H%IO , perchloric acid

E. HNO 34 carbonic acid

127.Which name—formula pair is incorrect?

A. hypochlorous acid, HCIO2

B. titanium(IV) carbide, TiC

C. strontium nitride, Sr_ N

D. magnesium sulfate hep%ahydrate MgSO 7H O
E. dinitrogen tetroxide, N O
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128.The oxoanion that comes from nitrous acid is

A.NO .
B. NO °.
C. HNO .
D.NO .}
E.NO, .

129.For the following balanced chemical equation, which substance represents the catalyst?
Fu
2C0(g) +2NO(g) s, 2CO,(g) + N (g)

A. NO(g)
B. CO(g)
C. COz(g)
D. N_(9)

E. RR(s)

130.What is the balanced chemical equation that represents the following reaction?
@0
o8 8 °

A. 6H + 2N ® 2NH
B. 6H + 2N ® 2HN>
C.2N+2H ®2H

D. 6H + 2N'® 2N _H

E.3H +N_®2
2 2 3

131.In the following chemical equation, what is the reactant?
CuSO4'5HZO(s) ® CuO(s) + SO3(g) + SHZO(I)

A. CuSO "SH_O(s)
B. H_O(

C. CEO(s)

D. SO _(g)

E. Cu§o4(s)
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132.Which is a correct balanced chemical equation corresponding to the following description of a chemical
reaction?
Hydrochloric acid reacts with magnesium metal to produce aqueous magnesium chloride and hydrogen
gas.

A. 2HCl(aq) + Mg(s) ® MgCl _(aq) + 2H(g)
B. 2HCl(aq) + Mg(s) ® MgCl~(aq) + H_(2)
C. 2HCl(aq) + Mg(s) ® MgCltag) + H_ (o)
D. 2HCl(aq) + Mg(aq) ® MgCl (s) + H_(g)
E. HCl(ag) + Mg(s) ® MgCl(aq) + H(g

133.Sulfuric acid reacts with aqueous sodium hydroxide to produce aqueous sodium sulfate and liquid
water. Which is the correct balanced chemical equation for this reaction description?

A. H2804(aq) + 2NaOH(ag) ® Na_S(ag) + 2H_O(/) + 20 2(g)
B. H S(dg) + 2NaOH(aq) ® Na SCug) + 2H_0O0)

C. H2SO, (ag) + NaOH(ag) ® NaSO (aq) +H_O(g)

D. H2804(aq) + 2NaOH(agq) ® Na2 (ag) +2H_O(])

E. H)SO{(aq) + (NaOH) (ag) ® Na2864(aq) +2H,0()

134.How many of the following statements are true concerning chemical equations?
I. Coefficients can be fractions.
II.  Subscripts can be fractions.
II. Coefficients represent the relative masses of the reactants and/or products.
IV. Changing the subscripts to balance an equation can be done only once.
V. Atoms are conserved when balancing chemical equations.

moawp
— Lo AW

135.When the following equation is balanced with lowest whole-number coefficients, what is the coefficient

for NO(g)?
~ NH(@)+__0,(®__NO(g)+__HO()

moQwy
— AN W
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136.The complete combustion of propane, C"H8’ yields carbon dioxide and water:

_CH,+_0,—_CO,+_HO

The smallest whole-number coefficient of oxygen in the balanced equation is

moNwp
T R TCCN

137.The complete combustion of butane, C H, o yields carbon dioxide and water:

_ Gt O —s GO+ HCJ

The smallest whole-number coefficient of oxygen in the balanced equation is

A. 12
B. 14.
C. 10.
D. 11.
E. 13.

138.The products of the combustion of acetaldehyde with oxygen are shown in the following equation:
CHCHO+ 0. ® CO + HO
When properly balariced, the equatlon ifdicates that  molecules of O2 are required to burn 2
molecules of CH3CHO

moOwp
ST

139.Energy from the following reaction provided the lift for the moon lander:
(CH)NH + NO® N+ HO+ CO
When tBe’ equatzlon is bazlanced the Smallest Whole-numbBer coefficient of nitrogen is

moOQwp>
N W — N~ W
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140.Treatment of sodium borohydride with sulfuric acid is a convenient method for the preparation of

diborane:
NaBH + HSO ® BH + H_+ NaSO
When the equatlon is balanced, %h& lowest Whole nuinbef coefficient for hydrogen is

moQwp
W — NN WD

141.All the following may change during a chemical reaction except

A. the total volume of the system.

B. the density of the system.

C. the temperature of the system.

D. the total number of atoms in the system.

E. the total number of molecules in the system.

142.The complete combustion of phenylhydrazine, C H NHNH , with the oxidizer dinitrogen tetraoxide is
shown in the following equation:
CHNHNH + NO® CO.+ HO+ N
Whefl tRis equatzlon 1s ba%anced the sutn of all the coeffictents (using smallest whole numbers) is

A. 30.
B. 20.
C. 25.
D. 10.
E. 15.

143.The complete combustion of pentane yields carbon dioxide and water. When the equation

CH (O+_0,e®__CO(g+__HO00)
is balsanced the ratio of the coefficient of CO2 to the coefficient of O is

A. 8:5.
B. 8:6.
C. 6:5.
D. 5:6.
E. 5:8.

144.A reaction occurs between sodium carbonate and hydrochloric acid, producing sodium chloride, carbon
dioxide, and water. Which is the correct set of coefficients, respectively, for the balanced reaction?
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145.When the equation
__(CH)NNH_+ NO ®_N2+_H20+_CO
is balancéd, the ‘Sum of afl the coeffidients (simplest whole number) is

A. 13.
B. 12.
C. 0.

D. 10.
E. 11.

146.When the equation
_CHNOSs)+__0,(g)®__CO g+ HOD+__Ng)+__SO,@g
is balsance(i the sum of afl the coefficichts (simpleSt whole numzber) is

A. 19.
B. 20.
C. 24.
D. 18.
E. 21.

147.Ammonia can be made by reaction of water with magnesium nitride:
Mg Nz(s) + HO()® Mg(OH) (s)+ NH3(g)
When the equation is properly balanced, the sum of the coefficients is

A. 6.
B. 14.
C. 12.
D. 9.
E. 8.

148.Which one of the following equations is properly balanced?

A. Sn+4HNO, ® SnO, +4NO_ +2H 0O
B. 2Na_SO +3Bi(NO ). ® Bi 2(804)3 +9NaNO,
C. CH37CH6 +30, ® 2”6’02 + ZZHZO
D. NHNO, ® 2H>0 +N
E.Na €0 *2H %0 ®Ka SO +2H O+ CO
2 3 2 4 2 4 2 2
149.Which of the following chemical equations is not balanced?
A.NHNO_ ®N_O+2H O
B.Cc H & 1®?12c+1%H o)
C. 281 B+ Ba(oH)_ » 8H O ® 2NH_ + 10H 0 +Ba(SCN),

2
D.(NH% Cr 0. ® N.O* Cr.®_+4H
E. 2Mg4+2c62é>2M§o+c 23 2
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150.Which of the following equations is not balanced?

A.2Sb.0OS_+100_ ® 2Sb_0_+ 4SO
B. (NH) Gr.O0_®N_+4H O +Cr
c.c #2024 120%® 12¢0_+11H 0
D. 2\act? Pb(NO )2 ® PbCI_ % 2Na

E. Fe 0, +3C0 ®3Fe +3C . 3
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Chapter 2 - Atoms, Molecules, and Ions Key

Which of the following is/are postulates of Dalton’s atomic theory?
1. Atoms combine in fixed ratios of whole numbers.
2. Atoms of each element have different properties.
3. Elements occur as solids, liquids, or gases.

A. 1 only
B. 2 only
C. 3 only
D. 1and 2
E. 1,2,and 3

Which of the following statements best describes the particulate representation depicted by the
picture?

A. The figure is a representation of a gas made up of a single element.
B. The figure is a representation of a liquid mixture of two elements.
C. The figure is a representation of a molecular solid.

D. The figure is a representation of a liquid mixture of two compounds.
E. The figure is a representation of a gas of a compound.

Which of the following is not a correct name—symbol combination?

A. cobalt, Co
vanadium, V
neon, Ne

. scandium, Sc
. titanium, Mg

FoOw



The symbol for tin is

. T.
. Tn.
. Si.
. Ti.
. Sn.

sl @Nvelies

What is the symbol for the element phosphorus?

A. Po
B. P

C. Pt
D. K
E. Pr

Which one of the following lists gives the correct symbols for the elements phosphorus, potassium,
silver, chlorine, and sulfur?

A. P,Po, Ag, Cl, S
B. K, Ag, Po, Cl, S
C.P K Ag, CL S
D. Ph,K, Ag, S, Cl
E. Ph, Po, Ag, CI, S

Which of the following lists gives the atomic symbols for potassium, magnesium, beryllium, and
sodium?

A. Po, Mn, Br, Na
B. P, Mn, Be, Se
C. K, Mg, Be, Na
D. Pt, Mg, Be, Sc
E. K, Mn, Br, Na

The names of the elements whose symbols are Si, P, Mn, and S are, respectively,

>

. silicon, phosphorus, manganese, and sulfur.
silicon, potassium, magnesium, and sulfur.
silver, phosphorus, magnesium, and sodium.
silver, potassium, manganese, and sodium.
silicon, potassium, manganese, and sulfur.

mo 0w

Which of the following is the atomic symbol for the element cobalt?

A. CO

B. Co

C. C

D. co

E. All of the above



10.

11.

12.

13.

14.

A series of silicon—hydrogen compounds with the general formula Si H L, can be represented by
the known compounds SiH4, Si2H6, and Si3H8. This best illustrates the’fas of

A. multiple proportions.
conservation of charge.
definite composition.
conservation of mass.
conservation of atoms.

moOw|

According to the law of multiple proportions:

. the total mass is the same after a chemical change as before the change.

it is not possible for the same two elements to form more than one compound.

the ratio of the masses of the elements in a compound is always the same.

. if the same two elements form two different compounds, they do so in the same ratio.
. none of these

Eo0®e

Which of the following pairs of compounds can be used to illustrate the law of multiple
proportions?

A. H O and HCI
B. NO and NO

C. NH and NH CI
D. an and Zntl
E. CH42and co,

Cathode rays are

A. anions.
B. protons.
C. cations.
D. positrons.
E. electrons.

A subatomic particle is

A. apiece of an atom.

only found in the nucleus of an atom.
always positively charged.

larger than the nucleus of an atom.
always negatively charged.

mo 0w



15.

16.

17.

18.

19.

Experiments were carried out in which a beam of cathode rays was first bent by a magnetic field and
then bent back by an electrostatic field until the beam hit the screen exactly where it had been hitting
before the fields were applied. This experiment permitted the direct measurement of

A. the ratio of mass to charge of an electron.
B. the charge on the nucleus of an atom.

C. the charge on the electron.

D. the mass of the atom.

E. the mass of the electron.

Who discovered the electron?

A. Bohr

B. de Broglie
C. Rutherford
D. Heisenberg
E. Thomson

Which of the following conclusions regarding Rutherford’s gold foil experiment is not consistent
with the observations?

A. The nucleus occupies only a small portion of the space of an atom.

B. Most alpha particles travel straight through the gold foil.

C. The nucleus occupies a large amount of the atom space.

D. The nucleus, like the alpha particles used to bombard the gold foil, is positively charged.
E. Wide angle deflections result from a collision of an alpha particle and a gold atom nucleus.

Who discovered the nucleus of an atom?

A. Thomson
B. de Broglie
C. Rutherford
D. Bohr

E. Heisenberg

If the Thomson model of the atom had been correct, Rutherford would have observed

A. alpha particles bouncing off the foil.

B. alpha particles going through the foil with little or no deflection.

C. alpha particles greatly deflected by the metal foil.

D. positive particles formed in the foil.

E. None of the above observations is consistent with the Thomson model of the atom.



20.

21.

22.

23.

24.

208 . .
The nucleus of a = Pb nuclide contains

. 208 neutrons and 290 electrons.

. 82 protons and 208 neutrons.

. 208 protons and 126 electrons.

. 208 protons, 82 neutrons, and 208 electrons.
. 82 protons and 126 neutrons.

sl @Nvelies

If two different nuclides have the same atomic number, it must mean that

A. they have the same atomic mass.

B. they have the same mass number.

C. they have the same number of protons.
D. they have the same number of electrons.
E. they have the same number of neutrons.

If two different nuclides have the same mass number, it must mean that

A. the combined number of protons and neutrons are the same.
B. both have the same number of neutrons.

C. both have the same number of electrons.

D. both have the same number of protons.

E. they are isotopes.

The number of protons in a given nucleus determines the

A. mass number.

B. atomic number.

C. number of electrons.
D. number of protons.
E. number of isotopes.

Which nuclide has the same number of protons as * 3.1?
7

&=
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25.

26.

27.

28.

29.

How many electrons does the ion 33 - have?
17

A. 18
B. 36
C. 16
D. 34

E. 19

How many protons are there in the chromium-52 nuclide?

A. 29
B. 76
C. 23
D. 24
E. 28

How many neutrons are there in the cobalt-59 nuclide?

An atom that has the same number of neutrons as i 1S

A. 5‘3211.
B. ..
C. 5y
D. 53m.
E. 55',30.

. .. 56 .
Which combination of protons, neutrons, and electrons correctly represents a = Fe nuclide?

A. 26 protons, 30 neutrons, 56 electrons
B. 26 protons, 30 neutrons, 30 electrons
C. 26 protons, 30 neutrons, 26 electrons
D. 56 protons, 26 neutrons, 56 electrons
E. 56 protons, 26 neutrons, 26 electrons



30.

31.

32.

The species that has the same number of neutrons as 37 1 is
17

D. 32

16~

E. 31

15E

Which of the following nuclides contains more protons than neutrons?
A H
B. 1§P
C. ?; o

D, 24
12

E. 4
2I—IE

How many neutrons are there in 6 molecules of 33 o ?
1652



33.

34.

35.

36.

Suppose atom 1 has the same number of protons as atom 2, and atom 2 has the same number of
neutrons as atom 3. Atom I does not have the same number of neutrons as atom 3. Which of the
following statements is true?

A. Atom 3 must have the same number of protons as atom 2.
B. Atoms 1 and 2 must be isotopes.

C. Atoms I and 3 must be isotopes.

D. Atom 2 must have the same number of neutrons as atom 1.
E. Atom 3 must have the same number of protons as atom 1.

Which of the following statements is true concerning the two nuclides EHE and 4HE?

A. They have the same number of neutrons.
B. They are isotopes.

C. They have the same relative atomic mass.
D. They have the same mass number.

E. They have different chemical properties.

Which of the following atomic symbols represents an isotope of %% Ru?

A. QETE
B. IDDRh
C. gth
D. IDDRu
E. QQTE
Which of the following represents a pair of isotopes?
Atomic Number Mass Number
Al 17 36
II 18 36
B. 1 7 15
II 8 15
C. 1 17 35
II 17 37
D. 1 17 37
11 18 38
E. 1 7 16
II 8 17



37.

38.

39.

40.

There are three isotopes of carbon differing with respect to

A. electron configuration.
B. nuclear charge.

C. number of neutrons.
D. number of protons.

E. atomic number.

Which of the following about the isotopes of a particular element is not true?

A. Each unique isotope has a different atomic mass.

B. Each unique isotope has a different atomic number.

C. Each unique isotope has a different number of neutrons.

D. Each unique isotope has the same number of protons.

E. In neutral atoms of each unique isotope, the number of electrons equals the number of protons.

The neutral atoms of all the isotopes of the same element have

A. different numbers of protons.
B. the same number of neutrons.
C. the same number of electrons.
D. the same mass.

E. the same mass number.

What is the symbol of the nuclide having 15 protons and 16 neutrons?

A3l
15S

B. lé
ISS

I

. 31
ISP

D. 15
16S

E. 14
ISP



Which of the following has 62 neutrons, 46 protons, and 46 electrons?

D. 110 ~ 42+
5 od

F. 103y 3+
e

Which of the following elements has the largest atomic mass?

A. rhenium
B. manganese
C. thallium
D. argon

E. fluorine

The mass spectrum of an element with two naturally occurring isotopes is shown below. What is the
best estimate of the element’s atomic mass?

=
a

=
e
i

Fractional Ahundance
= =
en,

[ %}
Il
—

O 10 11 12 13 14 15
Atomic hMass

A. 10 amu
B. 11 amu
C. 10.8 amu
D. 10.2 amu
E. 10.5 amu

10



44,

45.

46.

47.

The mass spectrum of an element with two naturally occurring isotopes is shown below. Its average
atomic mass would be best estimated as
100 -

Percent Abundance

{) o I I

T 1 T
23 24 25 26 23 25 25

Atomic hMass

A. less than 26 amu but greater than 25 amu.
B. less than 25 amu but greater than 24 amu.
C. equal to 24 amu.

D. equal to 25 amu.

E. greater than 26 amu.

e .. 6. . 7. . . e .
Lithium has two naturally occurring isotopes, Liand Li. The average atomic mass of lithium is
6.941. Which of the following statements concerning the relative abundance of each isotope is
correct?

A. The abundance of TLiis greater than 6Li.

B. The abundance of 6Li is less than "Li. 7

C. The abundance of "Li is equal to the abundance of "Li.

D. Not enough data is provided to d7etermine the correct answer.
E. Based on the atomic mass, only 'Li occurs naturally.

A certain element is listed as having an atomic mass of 63.5 amu. It is probably true that this element
contains

A. a mixture of isotopes.
B. a mixture of neutrons.
C. a mixture of isomers.
D. a mixture of allotropes.
E. a mixture of ions.

The averag%ziltomic mass of Eu is 151.96 amu. There are only two naturally occurring isotopes of
europium, ~ Eu wjth a mass of 151.0 amu and ~~Eu with a mass of 153.0 amu. The natural
abundance of the ~ Eu isotope must be approximately

A. 60%.
B. 20%.
C. 50%.
D. 80%.
E. 40%.

11



Naturally occurring element X exists in three isotopic forms: X-28 (27.977 amu, 92.21% abundance),
X-29 (28.976 amu, 4.70% abundance), and X-30 (29.974 amu, 3.09% abundance). Calculate the
atomic weight of X.

A. 29.09 amu
B. 28.09 amu
C. 35.29 amu
D. 86.93 amu
E. 25.80 amu

Neon has three naturally occuring 'bslotopes. The abundance of 20Ne 1s 90.48% and 22Ne 1s 9.25%.
What is the percent abundance of = Ne?

A.9.25%
B. 0.27%
C. 49.9%
D. 33.2%
E. 81.2%

An element, X, has the following isotopic composition: X-200, 90%; X-199, 8.0%; and X-202, 2.0%.
Its average atomic mass is closest to

A. 200 amu.
B. 203 amu.
C. 199 amu.
D. 202 amu.
E. 201 amu.

Which of the following concerning atomic mass is/are correct?

1. The atomic mass listed on a modern periodic table for each element is the mass of the most abundant isotqope.
The atomic mass listed on a modern periodic table is a relative atomic mass, based on the definition that ~C equals 12
amu.

3. Relative atomic masses can only be determined with a mass spectrometer.

A. 1 only
B. 2 only
C. land?2
D. 2 and 3
E. 1,2,and 3

12



52.

53.

54.

55.

56.

57.

A periodic law based on atomic masses would necessitate Te and I changing places in the periodic
table. This was not done in the early periodic table because

A. a periodic law based on atomic masses is not valid.

B. it was thought that the atomic masses might be in error.

C. iodine behaves chemically like chlorine and bromine.

D. the tellurium samples could contain a heavy impurity.

E. iodine contains one naturally occurring isotope, whereas tellurium consists of several isotopes.

The elements in a row of the periodic table are known as

A. metals.

B. a period.
C. metalloids.
D. a family.
E. a group.

Which of the following statements about different elements is incorrect?

A. Potassium is an alkali metal.

B. Fluorine is a halogen.

C. Aluminum is a transition element.
D. Barium is an alkaline earth metal.
E. Helium is a noble gas.

Which of the following statements is not true about the element calcium?

A. It is a metal.

B. It is an alkaline earth metal.

C. Itis in period 4.

D. It has chemical and physical properties most similar to silver.
E. Itis in group I1A (group 2).

The elements in groups 1A-8A or 1-2 and 15-18 are known as the

A. main group.

B. alkaline earth metals.

C. metalloids or semimetals.
D. halogens.

E. transition metals.

Choose the group containing the most reactive nonmetals.

A. Group 5A
B. Group 3A
C. Group 7A
D. Group 8A
E. Group 1A

13



58.

59.

60.

61.

62.

Which element belongs to the transition metals?

A. palladium
B. sodium
C. calcium
D. iodine

E. helium

Which of the following statements about different elements is/are true?

1. As is a metalloid and Se is a nonmetal.
2. Cu is a transition element and Ge is a metalloid.
3. Both F and I are halogens.

A. 1 only
B. 2 only
C. 3 only
D. 1and 2
E. 1,2,and 3

Which of the following is a metalloid?

A. oxygen
B. hydrogen
C. silicon
D. carbon
E. copper

All of the following elements are best classified as metalloids except

A. Si.
B. Te.
C. As.
D. B.
E. Ga.

Which formula is best described as a (condensed) structural formula?

A CB
B. CZH“)cf2
c. ch tu CH_CH_ClI
D.C H
Eclag !
2 6

14



63.

64.

65.

66.

Which of the following is/are information that is unique to a space-filling molecular model?

1. The model shows the relative sizes of each element.
2. The model shows the charge distribution.
3. The model shows the types of bonds (single or multiple) connecting the atoms.

A. 1 only
B. 2 only
C. 3 only
D. 1and 2
E. 1,2,and 3

In a particular mass of KAu(CN)Z, there are 8.87 ° 1020 atoms of gold. What is the total number of
atoms in this sample?

A 177 102
B.2.66 105,
C.5327 107,
D. 4.44 " 10

F. 3.55"10°"

A sample of TNT, C_H N _O ,has 7.68° 1021 nitrogen atoms. How many hydrogen atoms are there
in this sample of TNT?

A 154 102221
B.10.24 100

C. 12810

» 102l
D. 7.68 1022

E. 1.79 " 10

A 1.4-g sample of washing soda, NazCO3 . 1OH20, has 5 4. {?! carbon atoms. How many oxygen
atoms are present in 1.4 g of washing soda?

A g 0%
B2 9% 10"
Coa 1% 10"
D. 35 10"
E. ggwxip

15



67.

68.

69.

70.

71.

72.

A sample of the mineral troegerite, (UO_) (AsO ) -« 12H20, has 1.33° 1021 U atoms. How many

arsenic atoms are present in this sample bf troegér%te?

A.2.00"10
B. 1.60 " 10
C. 26610
D. 6.65 710
E. 88710

An ion is formed

A. by either adding electrons to or subtracting electrons from the atom.
B. by either adding protons to or subtracting protons from the atom.

C. by either adding neutrons to or subtracting neutrons from the atom.
D. All of the above are true.

E. Two of the above are true.

The species Au+, Mg2+, and \/3Jr are all

anions.
isotopes.
isoelectronic.
allotropes.
cations.

PoOow

The species that is formed when a molecule gains or loses an electron is called

A. an ion.

a metalloid.
an isotope.
. an atom.

a metal.

Mo 0w

Which of the following statements is true about one formula unit of SrBrz?

A. It is composed of one Sr atom and one Br2 molecule.
B. It is composed of one Sr.atom and two Br'afoms.

C. Itis composed of one Sr™ ion and one Br_~ ion.

D. It is composed of one SrBr. molecule.

E. It is composed of one Sr~ ion and two Br ions.

Aluminum(III) sulfite is an ionic compound formed from A13Jr and 8032_. What is the correct way to

represent the formula?

A. AIS% T
B. AI(SO.)
& AlSE2

D. AL(SO 3’-“)3
. A(SOY)
7 3710.5
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73.

74.

75.

76.

71.

78.

Chemical reactions between nonmetals and nonmetals primarily involve

>

. sharing of electrons.

interactions between protons.

transfer of electrons.

. interactions among protons, electrons, and neutrons.
interactions between protons and electrons.

MO 0w

Which of the following is an ionic compound?

A. HOCIO
B. NH

C. CHOH

D. N
E. Nfi EN
The formula of water, HZO’ suggests

A. there is twice as much mass of hydrogen as oxygen in each molecule.

B. there are two oxygen atoms and one hydrogen atom per water molecule.
C. there is twice as much mass of oxygen as of hydrogen in each molecule.
D. there are two hydrogen atoms and one oxygen atom per water molecule.
E. none of these

How many oxygen atoms are there in a formula unit of UO_(C_H O_) *NH C H O_<4H

202 3 272

A4
B. 12
C. 21
D. 8
E. 10

What is the ratio of oxygen atoms to hydrogen atoms in the compound Fe4(PO4)3(OH)3 . 12H20‘?

A. 153
B. 27:15
C. 27:27
D. 18:27
E. 25:17

What is the ratio of oxygen atoms to hydrogen atoms in the mineral carnotite,

K (U0 ) (VO,), *3H 07

A. 8:6
B. 8:3
C. 17:3
D. 9:6
E. 17:6
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79.

80.

1.

82.

83.

84.

Which statement is incorrect concerning the formation of ionic compounds?

A. Halogens tend to form anions with a charge of —1.

B. Alkali metals tend to form cations with a charge of +1.

C. Metals tend to form cations, while nonmetals tend to form anions.
D. Transition metals tend to form cations with a charge of +3.

E. Noble gases tend not to form ionic compounds.

The empirical formula of a salt consisting of Sr2+ and NO 2_ ions is

A SEETNO
B. SrNO .
C. Sr N
D. SEENGL)..
E. St{tNO %3

Which of the following molecules is a hydrocarbon?

A HO
B CI’ZICHCH

c H
DC?IEZH

E. CH; ocﬁ

Which of the following molecules contains the ether functional group?

A. CH CH_NH
B. CH3CH OCH CH
C. CHCH?0OH 2
D. CH>CH?COOH
£ H, 2

Which of the following molecules contains the carboxylic acid functional group?

A. CH,CH_CH,OH
B. CHICH (:O%HZCH3
C. CH3NH%H

D. CHOCH

E. CHiCHZ@HzéOOH

Which of the following molecules contains the alcohol functional group?

A.CH
B. Cf1 bu
C. cH

D. cCH*OCH

E. C 3
2 2
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85.

86.

87.

88.

89.

90.

How many electrons does a barium ion have?

A. 56
B. 8
C. 54
D. 38
E. 2

Which of the following statements is false?

A. A crystal of calcium fluoride has equal numbers of calcium ions and fluoride ions.
B. A sodium atom is most likely to ionize to form a cation of charge +1.

C. A sulfide ion has a total of 18 € .

D. A potassium ion has a total of 18 ¢ .

E. The charge on a neutral chlorine atom is zero.

As an ion, sodium has electrons?

A. 24
B. 14
C. 11
D. 28
E. 10

How many electrons does a chloride ion have?

A 17
B. 22
C. 15
D. 18
E. 2

Which metals form cations with varying positive charges?

A. many transition metals

B. Zn and Al

C. Group 1 metals

D. Group 1 and Group 2 metals
E. Group 2 metals

Which of the following represents a known ion?

N

4+
B. Schr
C. Sp
D. P

E. Na
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91.

92.

93.

94.

95.

96.

The formula for the sulfide ion is

A SO
B. 507,
C. 8263 .
D.S

£ HSO,”

2+
The correct name for Sn~ is

A. monotin ion.
B. tin(II) ion.
C. tin ion.

D. tin(I) ion.

E. tin.

The formula of the perchlorate ion is

A. C1.O

B. Clb?y

C. CN2

D. CIO4_.
E. ClO".

The name of the SO42_ ion is

A. persulfate.
B. thiosulfite.
C. sulfite.
D. sulfate.
E. sulfide.

The formulas of the nitrite, phosphate, and nitrate ions are represented, respectively, as

.N",P
JURC AR,

No2 P’ NO" \

O3 P023, N

O PO NO ;-
The formulas of the hydroxide ion, the nitrate ion, and the phosphate ion are represented,
respectively, as

|momco>

A. OH ,NO PO

B. OH No2 3PO 33
( H No2 Py
NO

3—

LOH,Né) ,PO
3 4
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97.

98.

99.

100.

101.

102.

All the following ions have the same charge except

A. sulfate.

B. dichromate.
C. chlorate.

D. sulfide.

E. sulfite.

All the following ions have the same charge except

A. oxide.

B. monohydrogen phosphate.
C. peroxide.

D. permanganate.

E. oxalate.

The formulas of the carbonate ion, the ammonium ion, and the chlorate ion are represented,
respectively, as

A.CO 2" NH ., ClO -
B. Cog2 NHi+ ClOi .
C.cp¥ Nyt Clo
D. P pH c1o

E. €O, cﬁo

The systematic name for BaH2 1S

A. barium(II) hydrate.
B. barium hydride.

C. barium dihydrate.
D. barium dihydrogen.
E. bartum dihydride.

What is the name of the compound whose formula is AIZ(SO4)3‘?

A. aluminum sulfate

dialuminum tri(sulfur tetraoxygen)
aluminum sulfide

aluminum persulfate

aluminum sulfite

mo 0w

The correct name for FeO is

A. iron(I) oxide.
B. iron oxide.

C. iron monoxide.
D. iron(II) oxide.
E. iron(III) oxide.
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103.

104.

105.

106.

107.

108.

What is the formula for the chloride of praseodymium(III)?

A. Pr(CIO.)
B. Pr%ClOﬁ;
C. Pr.Cl
D. Prel
E. Pr(c%o3)3

What is the correct formula for bismuth(III) sulfite?

A. BiSO
B. 131236

C. Bi3(sc}3)2
D. Bi}(S0%)

. 3
E. BifSO 3% )
What is the correct name for 80203?

A. manganese(III) oxide
B. manganese oxide

C. dimanganese trioxide
D. manganese trioxide

E. dimanganese(II) oxide

What is the formula for calcium nitride?

A. CaNO
B. Ca(NO23)2
C. Ca(NO2).
D. CaN

E. CaoN?
2 3

The formula of magnesium sulfide is

A. MgS.

B. MgSOz.
C. MgSO4.
D. MgSO_.
E. Mg(sd4)2.

What is the formula of magnesium nitrite?

A. Mg(NO ),
B. Mg3N
C. Mgz(lx?oz)2
D. Mg'N

E. Mg%Né 2)3
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109.

110.

111.

112.

113.

114.

The formula for aluminum bromide is

A. AIB.
B. AlBr.
C. Al Br..
D. AlBr.>
E. AlBri.

The chemical formula for iron(III) sulfide is

A. Fe3(SO4)2.
B. Fe S

C. FeXS0.)..
D. Fe 3(803)2.
E. Fe (so3)3.

The formula for aluminum sulfate is

AL AL(SO,)..
B. AI%S
C. Alz(§o4)3
D. ALS

E. Al (§0)

The formula for copper(Il) phosphate is

o (PO,)..
_cubo *

Co(PO ) .
- culpo’.
. Cu 2(Po4)3.

FoOQw>

Choose the name—formula pair that does not match.

A. calcium fluoride, CaF

B. iron(IIl) oxide, Fe_O

C. aluminum oxide, Al

D. potassium permangana%e KzMnO

E. sodium sulfite, Na2803 4

Choose the name—formula pair that does not match.

A. calcium hydride, CaH

B. ammonium hydrogen Carbonate, NH CO
C. sodium chlorite, NaCIO

D. calcium hydroxide, Ca(éH)

E. nitric acid, HNO
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115.

116.

117.

118.

119.

120.

The formula for aluminum fluoride is

A. AIF .
B. AIF>
C. ALF.
D. AlF .
E. AlF‘z‘.

The formula for potassium carbonate is

B. Mg2N°.
C. MgNO..

D. Mg(N()zz)z.
E. MgN.

What is the subscript of potassium in the formula for potassium sulfate?

Mmoo wp
—_ AW LN

What is the formula for sodium peroxide?

A. Na O
B. Nad®
C. Na O
D. Na

E. Na
2 2

What is the formula for the chlorate of gadolinium(III)?

2

A GA(CIO,),
B. GdCI

C. Gd_(€10))
D. gd&l. 3
E. Gd(c?o3)3
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121.  What is the formula for the nitride of samarium(III)?

A. SmN
B. Sm N
C. Sm%Né )
D. Sm(NO )

333
E. Sm(NO));

122.  The correct name for LiCl is

A. monolithium chloride.

B. lithium chloride.

C. lithium(I) chloride.

D. monolithium monochloride.
E. lithium monochloride.

123.  The chemical name for the model
ol
Wi ®

. dinitrogen tetroxide.
nitrogen tetroxide.
nitrogen oxide.

. nitric oxide.
nitrogen trioxide

moowp

124.  The chemical name for the binary, non-ionic molecule with the formula PBr5 is

A. phosphorus pentabromide.

B. monophosphorus bromide.

C. phosphide pentabromide.

D. phosphorus pentabromine.

E. monophosphorus pentabromine.

125.  The formula for chloric acid is

A. HCIO .
B. HCIO?
C. HCL.

D. HCIO .
E. HClo;‘.
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126.  Which name—formula pair is incorrect?

A. HI, hydroiodic acid

B. stO3 sulfurous acid
C. H~SO", sulfuric acid
D. H%IO , perchloric acid
E. HNO 34 carbonic acid

127.  Which name—formula pair is incorrect?

A. hypochlorous acid, HClO2

B. titanium(IV) carbide, TiC

C. strontium nitride, Sr_ N

D. magnesium sulfate hep%ahydrate MgSO 7H 0]
E. dinitrogen tetroxide, N O

128.  The oxoanion that comes from nitrous acid is

129.  For the following balanced chemical equation, which substance represents the catalyst?
Fh
2C0(g) + 2NO(g) __ Bt , 2CO,(g) + N (g)

A. NO(g)
B. CO(g)
C. Coz(g)
D.N_(2)

E. RA(s)

130. What is the balanced chemical equation that represents the following reaction?

?8+% *%D?

A. 6H + 2N ® 2NH
B. 6H + 2N ® 2HN>
C. 2N+2H ®2H

D. 6H + 2N® 2N _H
E.3H +N ® 21\?H3
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131.

132.

133.

134.

In the following chemical equation, what is the reactant?
CuSO4~5H20(s) ® CuO(s) + SO3(g) + SHZO(D

A. CuSO -SH_O(s)
B. H.O(

C. CO(s)

D. SO_(g)

E. Cu§o4(s)

Which is a correct balanced chemical equation corresponding to the following description of a
chemical reaction?

Hydrochloric acid reacts with magnesium metal to produce aqueous magnesium chloride and
hydrogen gas.

A. 2HCl(ag) + Mg(s) ® MgCl (aq) + 2H(g)
B. 2HCl(aq) + Mg(s) ® MgCl (agq) + H_(g)
C. 2HCl(ag) + Mg(s) ® MgCltag) + H_e)
D. 2HCl(aq) + Mg(aq) ® MgCl _(s) + H_(g)
E. HCl(aq) + Mg(s) ® MgCl(aqz) + H(g

Sulfuric acid reacts with aqueous sodium hydroxide to produce aqueous sodium sulfate and liquid
water. Which is the correct balanced chemical equation for this reaction description?

A H,SO (aq) + 2NaOH(aq) ® Na, S(aq) + 2H O() + 20 (g)
B. st(aq) + 2NaOH(aq) ® Na_S(aq) + 2H_O{/))

C. HS0 (aq) + NaOH(ag) ® NasSO (ag) +H_0(g)

D. HZSO (ag) + 2NaOH(aqg) ® Na (aq) +2H_O())

E. HiSOj(aq) + (NaOH) (ag) ® N%2364(aq) + 212120(1)

How many of the following statements are true concerning chemical equations?
I.  Coefficients can be fractions.

II.  Subscripts can be fractions.

III. Coefficients represent the relative masses of the reactants and/or products.

IV. Changing the subscripts to balance an equation can be done only once.

V. Atoms are conserved when balancing chemical equations.

monw >
—_— NN R W
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135.

136.

137.

138.

When the following equation is balanced with lowest whole-number coefficients, what is the
coefficient for NO(g)?
__NH(@+__O(g®__NO(g)+_H O

TP 0w >
—_— RN N W

The complete combustion of propane, C“H8’ yields carbon dioxide and water:

. B, i LY. BT

The smallest whole-number coefficient of oxygen in the balanced equation is

2O 0w
[T RSN IS o)

The complete combustion of butane, C H, ylelds carbon dioxide and water:

_ GeHuedl G (E0EF HC.‘J

The smallest whole-number coefficient of oxygen in the balanced equation is

12.
14.
10.
11.
13.

PoOow s

The products of the combustion of acetaldehyde with oxygen are shown in the following equation:
CHCHO+ O.® CO + HO

When properly balanzced the equatlon ifdicates that  molecules of O_ are required to burn 2

molecules of CH3CHO 2

FoOow>
DN WA O
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139.

140.

141.

142.

Energy from the following reaction provided the lift for the moon lander:
(CH)NH + NO ® N2+ H20+ CO
When the’ equa’[”lon is bazlanced the §mallest Whole-numbBer coefficient of nitrogen is

TP 0w >
N W — BN WO

Treatment of sodium borohydride with sulfuric acid is a convenient method for the preparation of
diborane:

NaBH +_ H SO ®  BH +_ H +_ Na SO
When the equation is balanced, %hé lowest thole nufnbet coefficient for hydrogen is

mO O >
W — AN WD

All the following may change during a chemical reaction except

A. the total volume of the system.

B. the density of the system.

C. the temperature of the system.

D. the total number of atoms in the system.

E. the total number of molecules in the system.

The complete combustion of phenylhydrazine, C H NHNH , with the oxidizer dinitrogen tetraoxide
is shown in the following equation:

CHNHNH + NO ® CO.+ HO+ N
When this equat2 ion is ba:fanced the sufn of all the coeffictents (using smallest whole numbers) is

AL 30.
B. 20.
C. 25.
D. 10.
E. 15.
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143.

144.

145.

146.

The complete combustion of pentane yields carbon dioxide and water. When the equation
_CH (D+_0(@®_CO()+__H 0()
1S balsanced, the rati6 of the coefficient of C022 to the coefficient of O2 is

. 8:5.
. 8:6.
. 6:5.
. 5:6.
. 5:8.

NN @Nveie=

A reaction occurs between sodium carbonate and hydrochloric acid, producing sodium chloride,
carbon dioxide, and water. Which is the correct set of coefficients, respectively, for the balanced
reaction?

When the equation
__(CH)NNH_.+ NO ® N + HO+_ CO
is balancéd, the sum of Al the coeffidients (simplest wholz number) is

A 13.
B. 12.
C.9.
D. 10.
E.11.

When the equation
_C H6N OS(s)+ O (99® CO(e99+ HOW0+ N (g)+_SOz(g)
is balsance(i the sum of afl the coefficichts (simplest whole numzber) is

A 19.
B. 20.
C. 24.
D. 18.
E. 21.
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147.

148.

149.

150.

Ammonia can be made by reaction of water with magnesium nitride:
Mg Nz(s) + HZO(l) ® Mg(OH) (s)+ NH3(g)
When the equation is properly balanced, the sum of the coefficients is

AL 6.
B. 14.
C. 12.
D. 9.
E. 8.

Which one of the following equations is properly balanced?

A. Sn+4HNO_® SnO_+4NO_+2H O
B. 2Na.SO +3Bi(NO 3 _® Bi{SO )2+ 9NaNO
C. CH;CHéJr 30, ® 2C0 +2"H204 3 3
D. NE°NO_ ® 2H?0 + N
E. Nat0*+2H $0 ®Ka SO +2H.0+CO

2 3 2 4 2 4 2 2

Which of the following chemical equations is not balanced?

A.NHNO_®N_O+2H O
B.Cc H 3 ®i2c+11H.0
C. 28 BN+ Ba(OH)_ « 8H O ® 2NH. + 10H_O + Ba(SCN)
D. (NH:)2Cr 0 ®N202+ Cr.b. +4H, 2 2
. 2Mg'¥ 062 ® 2ME0 + C

Which of the following equations is not balanced?

A.2Sb OS_+100_®2Sb O_+ 4SO
B. (NH) Gr.0. ®N_+4H 0+ Cr
c.c #H20?% {1202® 1260 _+11H0O
D. 2NaCtH PHINO )2 ® PbCl_ % 2Na
. Fe,0, +3C0 ®3Fe + 30022

3
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