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A chemical bond between two atoms results from a simultaneous

)@rcpulsion by the valence electrons of the atoms ] attraction by the protons for the neutrons
"_@\rcpulsion by the protons in the two nuclei @traction by the two nuclei for the electrons
4] N

What type of bond exists between the carbon atoms in diamonds? =
yQ\metallic ovalcnt / Qq hydrogen ( D/)'ionic

Which particles may be gained, lost, or shared by an atom when it forms a chemical bond?
A) protons |\ B)ﬁg]ectrons C) necutrons D) nucleons

Which type of bond is formed by the transfer of electrons from one atom to another?
A) a coordinate covalent bond B) a hydrogen bond C) a covalent bond QD)}m ionic bond

When ionic bonds are formed, metallic atoms tend to

“"/_"A).lose electrons and become positive ions B) lose electrons and become negative ions

C) gain clectrons and become positive ions D) gain electrons and become negative ions

A white crystalline salt conducts clectricity when it is melted and when it is dissolved in water. What type
of bond does this salt contain? y
A) metallic B) covalent @) iO}liC D) network

Which compound contains both covalent bonds,; and ionic bonds?
A) HCI(g) B) NaCl(s) / C) NaNOj3(s) D) N, Os(g)
A~

,Wlbilch atoms are most likely to form covalent bonds?
A)

onmetal atoms that share electrons B) metal atoms that share electrons
C) metal atoms that share protons D) nonmetal atoms that share protons

Which terms describe a substance that has a low melting point and poor electrical conductivity?
A) covalent and molecular B) ionic and molecular  C) covalent and metallic D) ionic and metallic

lO)‘ Which formula rcpreéents a molecular solid?

A) KE(s) B) Cu(s) | Ci CHy, 0 (s) D) NaCl(s)

11) What type of bond is present in a water molecule?

A) electrovalent B) polar covalent C) ionic D) nonpolar covalent
%

12) The clectrons in a bond between two iodine atoms (I ) are shared

A) unequally, and the resulting bond is nonpolar B) unequally, and the resulting bond is polar
C) equally, and the resulting bond is nonpolar D) equally, and the resulting bond is polar
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13) Which of the following statements best explains why a CHy molecule is nonpolar?

14)

15)

16)

17)

18)

19)

20)

21)

A) C and H are nonmetals. ‘ B)CH4 has a symmetrical charge distribution.
C) C and H have the same clectronegativity. D) CHy is a gas at room temperature.
The four single bonds of a carbon atom are spatially directed toward the corners of a regular
A) tetrahedron B) triangle C) square D) rectangle
Which structural formula represents a polar molecule?
H
A) H 0 B) ) oS
=G H-=H C) H—C=C—H {
| " O
H.
Which molecule is nonpolar due to a symmetrical distribution of charge?
o) H—N—H s
A TN B) H—Cl Q) | 7" D)jo=Cc=0
H ¢ H 23 H N o

Which substance is a good conductor of electricity in both the solid and liquid phases?
A) a network substance =~ B) ametallic substance  C) an ionic substance D) a molecular substance

Which factor distinguishes a metallic bond from an ionic bond or a covalent bond?
A) the unequal sharing of electrons B) the mobility of protons
C) the equal sharing of electrons /D) the mobility of electrons

The ability to conduct electricity in the solid state is a characteristic of metallic bonding. This
characteristic is best explained by the presence of

A) high electronegativitics ~ B) mobile protons  C) mobile electrons D) high ionization energies

Oxygen, nitrogen, and fluorine bond with hydrogen to form molecules. These molecules are attracted to
each other by

A)ionic bonds B) hydrogcn bonds C) electrovalent bonds D) coordinate covalent bonds

Compared to the boiling point of H,S, the boiling point of Hy O is relatively high. Which type of bonding
causes this difference?

A) covalent B) network C) ionic D) hydrogen

22) Argon has a higher boiling point than neon because argon has

A) fewer electrons in its 2nd principal energy level

B) more electrons in its outermost principal energy level
C) stronger intermolecular forces of attraction

-D) weaker intermolecular forces of attraction
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Questions 23 and 24 refer to the following: N/

Given the binary compound formed from potassium and iodine:
23) In the boxes below, draw the Lewis electron-dot diagrams for the clements K and 1.,

“V L4
; [ -
N
{ _ /
anm ‘\.

potassium iodine

24) In the box below, draw the Lewis electron-dot structure for the compound formed from potassium and
iodine. [Include any charges @and Use pvackets fov the ions.]

25) In the boxes below, draw a correct Lewis electron-dot structure for:
(1) an atom of hydrogen
(2) an atom of fluorine
(3) a molecule of hydrogen fluoride (HF)

H {2 e

(1) hydrogen (2) fluorine {3) hydrogen fluoride

26) Describe the role of valence electrons in:
(1) anionic bond fhey frangfec to die 04he!
(2) a covalentbond Fhty dce Sheitd wiph dle othtd

. A r ’ I A
(3) ametallicbond ¢« o cfccifons Ly mave
Aloal ¢ad cOVInLE ".ft"'-’"‘? y,
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1)  An atomofargon rarely bonds to an atom of another clement because an argon atom has N
A) 3electron shells () 2electrons in the first shell
£} $valence electrons D) 22neutrons

2)  Which termindicates how strongly an atomattracts the clectrons in a chemical bond?
p

A) atomic mass B) activation energy () alkalinity I ))} electronegativity
3)  Which substance contains bonds that involved the transfer of electrons from one atomto another?

A) L ‘B)) KBr C) NH, D) CO,
4)  The bonds in BaQ are best described as

A) ionic, because valence electrons are shared () )ionic, because valence electrons are transferred

B) covalent, because valence clectrons are shared D) covalent, because valence electrons are transferred
5)  Which formula represents an ionic compound?

A) H, B) CH;0H (o) Ny, D) CH,
6)  Which ofthe following Iewis electron-dot diagrams represents calcium oxide?

oo o0 ex 2% 2- - 24 - 00 —2—

a) Caxe03 B) xCas02 0 |sCax 0 m)Ca, [x03

7)  An ionic compound is formed when there is a reaction between the elements
(&Y strontiumand chlorine C) nitrogen and oxygen

B) hydrogen and chlorine D) sulfurand oxygen

8)  Based on bond type, which of the following compounds has the highest melting point?
CeMi; B) CCl, (©) ey, D) CH;OH

9 (hich type of substance can conduct electricity in the liquid phase but 7ot in the solid phase?

A) ionic compound () molecular compound

B) nonmetallic element D) metallic clement Vo~ Ma
10) Which one of the following compgunds has both ionic and covalent bonds? %y A

A) CH,OH @ Na,CO, C) Nal D) CO, ¢ -
11)  What are the two categories of compounds? O C

@) ionic and molecular C) covalent and molecular :\_y .")

B) covalent and metallic D) ionic and metallic A o

12) Given a formula foroxygen:\Q = Q)

What is the total number of clectrons shared between the atoms represented in this formula?

A) 1 B) 2 © 8 (o) 4

13) The degree of polarity of a chemical bond in a molecule of a compound can be predicted by determining the difference in the

A) densities of the elements in the compound

B) melting points of the clements in the compound
Welectronegativitics of the bonded atoms in a molecule of the compound
D) atomic masses of the bonded atoms in a molecule of the compound

14) The chemical bond between which two atoms is most polar?

@)sm 1.5 B CN - 0 sa .. D) HH '
15)  Which one of the following formulas represents a polar molecule?
A) €O, é)} H,0 0 D) H,
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16)  Why is a molecule of (O, nonpolar cven though the bonds between the carbon atomand the oxygen atoms are polar?
A) The CO, molecule has an excess of electrons. C) The CO, molecule has a deficiency ol electrons.

B) The shape ofthe CO, molecule is asymmetrical. (y The shape of the CO, molecule is sy mmetrical,

17)  Given the formula representing a molecule:

H—C=C-—H
The molecule is
A) asynmenetrical and polar () asymmetrical and nonpolar
symmetrical and nonpolar D) symmetrical and polar

18) A solid substance is an excellent conductor of electricity. The chemical bonds in this substance are most likely

A) ionic, because the valence electrons are mobile

B) ionic, because the valence electrons are shared between atoms
@netallic, because the valence e¢lectrons arc mobile

D) metallic, because the valence electrons are stationary

19)  Hydrogen bonding is a type of

@stmng intermolecular force C) weakionic bond
B) strong covalent bond D) weak intermolecular force
20)  Which compound has hydrogen bonding between its molecules?
X} ) CH, B) KH ¢ GaH, D) ?\}'
21)  The relatively high boiling point of water is duc to water having
A)) hydrogen bonding () strong ionic bonding
B) metallic bonding D) nonpolar covalent bonding

22)  Which ofthe following statements explains why low temperature and high pressure are required to liquefy chlorine gas?
A) Chlorine molecules have weak covalent bonds.
B) Chlorine molecules have weak intermolecular forces of attraction.
@’hlorine molecules have strong intermolecular forces of attraction.
D) Chlorine molecules have strong covalent bonds.
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1) Dxplain, in terms of electronegativity, why aP-Clbond in a molecule of PClg is more polar than a P-S bond in a molecule of P,Ss.

Vc ﬁ,g/ﬁf{bﬂ%“q-v;}.’ P '.

S uvden Sasemcker Q] |

2)  Bond energy is the amount of energy required Lo break a chemical bond. The table below gives a fonmula and the carbon-nitrogen
bond energy for selected nitrogen compounds,

Selected Nitrogen Compounds

Carbon-Nitrogen
Compound Formula Bo?‘glfn%?)rgy
ydrogen cyanide | H=OmN. _890.
isocyanic acid H—N=C=0 615
o
methanamine H—(l)—ITI—H 293
H H |

Explain, in terms of'charge distribution, why the molecule of hydrogen cyanide shown in the table is polar.
: loe ko~ MiFera bpna en oy < Clrednrrtren

as highe 54
be 1 hes e B Eao)
Questions 3 and 4 refer to the following:
Physical Properties of CF, and NH;
at Standard Pressure
Melting | Boiling | Solubility in
Compound | Point Point Water at
(°C) (°C) 20.0°C
Ck, -183.6 | -127.8 insoluble
NH5 ~777 -33.3 soluble

3)  State evidence on the given table that indicates NH; has stronger intermolecular forces than CF .
- . tr beiine ALWE gl 45 1)
& ok o .l,’)f"/’f'z"ﬂ 070/,,; ‘,n_} G k.ﬁ;% 17 i f a2 7

]1‘ ‘\ aS -] o
A/c 7. 5 2354
4)  Inthe boxbelow, draw a Lewis electron-dot diagram for CF,.
- |_f-l
' .ﬂ . = . F
c~F! 1f-¢ —f
T p-cfl
iy 1l /






