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Chapter 8 -Basic Concepts of Chemical Bonding

I. Directions: Answer each of the following questions. No calculators are allowed unlessspecified.

[Target I: I can differentiate between an ionic bond, covalent bond or metallic bond.

For # 1-8, identify which statements below is a characteristic of an ionic by(’)"nd’(l)g covaléht
bond(C) or a metallic bond(M).

_j:_ 1. Potassium iodide. __/\_/\___ 5. Conducts electricity in the solid state
__m__ 2. Aluminum. *C__ 6. More sharing of electrons.

___:E___ 3. More transfer of electrons __ﬁ/l____ 7. Have mobile electrons.

L 4. Water _,(."...m 8. Carbon disulfide

9. Which one of the following element combinations is likely to produce ionic bonds in a

compound?
@Li andF  b)BandO ¢)NandO d)PandS  ¢)ClandBr

‘; Target 2: I candraw the Lewis symbols for any element on the periodic table. .

10. Below each element, draw its Lewis dot structures

fluorine calcium  vanadium lead  sulfur xenon  indium arsenic
*
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11.  Which is most closely associated with the Lewis dot diagrams for molecules that
contain atoms of elements from the boron family, Group 13 (Group IIIA)?

a. elements shown as 37 ions

C b. expanded octets of electrons

©incomplete octets of electrons
d. odd number of valence electrons
e.kernel electrons promoted to the valance shell

12. Which one of the following has eight valence electrons?
a) Ti'" b) Kr ¢) CI d)Na~ @Al of these!




13. Explain, using the factors that affect lattice energy why the following compounds increase in
latttice energy: KBr < KF <MgSe <MgO <AIN

B < KF <SmySe ¢ mbo LLE AN
7 %)
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14. Which of the following compounds would you expect to have the lowest melting

D point?  $mallev [.E.
a) NaF B)Na:O  ¢)NaBr (D Nal ¢) Ca0 r\\@)\%g}

15. Calcium oxide has a lower melting point than magnesium oxide due to the mQUrV\j
greater charge on the Mg” than of Ca*". peor ~

- b. greater charge on the Ca’" than of Mg2+

(© the greater distance between the charges in CaO.
d
e

the greater distance between the charges in MgO.
e I+
equal chages on the Mgz' than of Ca™

16. In ionic bond formation, the lattice energy ofions ~ as the magnitude of the
ion charges and the radii .
C) a. increases, decrease, increase.
b. increases, increase, increase.
© decreases, decrease, increase.
@ increases. inecrease, decrease.
e. decreases, increase, decrease.

17. Which of the following elements is most likely to participate in the formation of
D multiple bonds?

a)H b) Na ¢) Cl @s e)F

C 18. Which molecule has the weakest bond?
a) CO b) Oy O Ch d) NO e) N

Cl-Cc\ é‘m\(,le



@ 19. As the number of conalent bonds between two atoms increasers, the distance
between the atoms and the strength of the bond between them
a. increases, increases.
decreases, increases.
¢. Increases, decreases.
d. decreases. decreases.
e. is unpredictable

gativity and apply the electronegative

A 20. In which of the following are the elements listed in order of increasing

electronegativity?
Ba, Zn. C, Cl
b. O.N,S,Cl
c. N,P,As, Sb

d. K.,Ba,. Si,Ga
e. Li.K.Na, Ca

¢ 2L @ Cs<Mg Cl<P

How many palrs a Ve shows the correct relationship of elec!E caativity?

d. 4

e. 5

 affect bond po{arify and d:Poie ‘moment.

ve polarities of bonds using either the
an ’also desrc:be ?he facfors whzch

C 22. Which of the following bonds is expected to be the most polar? na{" ’ro \oo

a. C-Si b C-N (& 0-C

23. A nonpolar bond will form between two
¢

electronegativity.
a. different, opposite
b. identical, different
(© identical. equal
d. similar, different
e. different, different

D 24. C,0 C,F N, O K, Br
The bond above that is the most polar is
a. C,0 K, Br
b. Rb,Cl CJF
c. C,F, S, 0
@ Rb,Cl S0
e. N,O CF

d. S-C e. H-C
atoms of
S, O Rb, Cl

and the least polar is

lc,up
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, Targef? Write the Lewis sfrucfures for molecules and

ns containing covalent o
mg'ﬁi‘,e,Penodlc fab{ -

25. Draw Lewis dot structures for the following molecules:

CHCls3 LL CoClo
U/C C\ bl-cze-C
L
BHs FoS
H\ /H .'S'
5 N
\ 2 F
M "

26. Which of the following species would have a Lewis structure(s) most like that of
C  carbon disulfide?

a) NO, b) NO»- O NO,* d) HCN e) ICI,-

ﬂ,Targef 8 Exp mniy fhe concep+ of resonance and draw resonance sfruc’rures for .

27. Which molecule below possesses resonance?

2) BC13 ORS ¢) CO d)BeF,  €)SO4

Questions 28-30: Consider the chemical bonds found in the white solid, potassium
hydrogen phosphate, K2HPO4. For each bond specified. choose the best description

from the list of bond types below.

a. ionic bond O\ B 2~

b. hydrogen bond 0 P-0o
O-P-0-H

c. single covalent bond 2 K O . e

d. double covalent bond 10"

e. covalent bond with resonance

(. 28. phosphorus/oxygen bond
A 29. potassium/hydrogen phosphate bond

C. 30. oxygen/hydrogen bond



structure.

the concept of formal charge to predict the most stable resonance

C 31. The formal charge on the nitrogen in a nitrite ion (NO, ") is

a) -2 b) -1

A’ 32. Identify all the following statements that are TRUE about formal charge.

©0 d)1
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T@The formal charge on an atom is determined by taking the valence electrons minus
the electrons assigned to that atom.

F b. A lewis structure is valid if a negative formal charge is on the least electronegative

element.

F c¢. The formal charge on the oxygen is a water molecue is -2.
d. For neutral compounds, the formal charges add up to variuous numbers and for
ions the formal charges add up to equal the charge on the ion.

¢ e. Lewis structures with large formal charges are most likely to exist.

n exceptio

“to the octet rule and.

ovide examples of

The three common exceptions are:

A. Molecules that have an odd number of electrons.
B. Molecules in which there is less than an octet of electrons.

C. Molecules in which there is more than an octet of electrons.

Knowing this, identify the exception that each molecule best fits.

C 33. XeFy ti”;:\ .
Xe\
:g .
[ 35. BHyCl
AN /H
IS
o
NN
A 37. ClO,
. " .o
e~ 0.

A 34. NO
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E 38. Which of the following is most likely to form compounds involving an expanded

octet?
a)Li b)N o) F d) Ne (S

| Target 11: Relate bond enthalpies
 estimate aH for reactions.

39. Given the bond dissociation energies below, calculate the standard molar enthalpy of
formation of CIF3.

£ Cla@ + 3F2g) ----n- > 2CIF3(g) Cl< =
7 ‘ F:
Bond Dissociation Energy (kJ/mol) :F:
CL-CI 243 BT
F-F 159 T
Cl-F 255

a)210 kJ/mol  b) 147 kJ/mol  ¢)-33 kJ/mol  d) -405 kJ/mol @-810 kJ/mol

AN = S Bowads Boleen - = B"“és T—:o(w\lul
[CC[*CD % 3(;:4:):(,. E(Q(CL—F—)]

N e

V)

= - %10 Kj/mof

A’ 40. Bond enthalpy is
to break a bond.
@ always , required
. never, required
c. sometimes, produced
d. always, produced
e. never, requried

positive and is defined as the energy



Part II: Free Response - Answer each of the following in the spaces provided.

1. Carbon dioxide is bubbled into water.
a. Write a net ionic equation for this reaction.

CO, + O — W, (0

b. Draw the Lewis structures of the reactants and products. Include any

valid resonance structures. ) po resenav e
‘o | due ‘o ”'\ b4
O=C=0 % H— O~y g /(l‘/\ 1 L
. - 0" :(‘).___ 4 CM«. Svppor
‘ witlh Loeme]
c. Given the following bond enthalpies, estimate the enthalpy of the reaction. C ‘MxrjeS
BOND BOND ENTHALPY (kJ/mol)
H-H 436
H-0 463
0-0 146
C-0 358
C=0 799
C O 1072
A= [\2\@:03 v Z/MT( -Caw=oys 2 (c-0) + C\:"g’]

= 744 - (20359
>+ %3 kﬂ/mo;a

d. Are the C - O bonds in the reactant stronger or weaker than those in the product?
Explain. Is your explanation consistent with the sign of the enthalpy change you
estimated? Explain.

Tere are +wo =0 BoméS o beeale ia (‘C)?_ NIZETPES
One  in U‘?_COZ» So, more ewery 'S WQUQNCL

o s ik %L\au)é be endo Yermic. T+ S eﬁégf

e. Excess aqueous sodium hydroxide is added to the solution. Write a balanced net
ionic equation for this reaction.

2N+ L\stw’? Mo\z_cog ¥ 28,0
20H7 & HLC%-"” 5037’ ¥ 2H,0



2. Complete the following table below.

Molecule | Lewis Dot Structure Formal Charge Obeys Polar Resonance
or lon on Central atom | Octet Rule | Yesor No Yes or No
Yes or No
Si03%
y-4y=o0 ‘
45| o | Yes
A
S =0 rolayos#a each
OAq A A mole wlels
HCO3- !
L -Y=
(-U=0 ‘j s es
J Yyes
620 wmoses Yo Oxygen
on lef4 ond top
Se02
66— ~ .. - g— : 4‘” .
e
ANy L Jes 1 3%5 | yes
0, v
)
v
$e=0 Mot s L“‘“
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