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AP Chemistry Unit 6 Bonding
Rracticetest  eoiend

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

For # 1-8, identify which sta.tem.enté‘lljélow is a characteristic of an ionic bond(I), covalent
bond(C) or a metallic bond(M).

‘T 1. Potassium iodide. M 5. Conducts electricity in the solid state

3. More transfer of electrons 7. Have mobile electrons.

&S 2. Aluminum, Q 6. More sharing of electrons.
—
i

4, Water c" 8. Carbon disulfide

9. Which one of the following element combinations is likely to produce ionic bonds in a
compopgd?
tandF  b)BandO ¢)NandO d)PandS$ ¢) Cl and Br
mh.lvmm-k Zromdls  Zpep Lned

v the Lewis symbols for any element on the period

10. Below each element, draw its Lewis dot structures

Fi e U B S ke In e

fluorine calcium  vanadium lead  sulfur xenon indium  arsenic
'L -

11. Which one of tife following has eight valence electr

4+ - +.
a) Ti' s b) Kr, ¢)Clh. d)Na - 11 of these!

e H AW - Na

n defing Lattice Energy and its relationship to ionic com pounds and thelr mel‘umg
1_:'also be abIe to descrlbe

ove U Ve, S\ ek teve L # Jve
ons?

12. Explain, using the factors that affect lattice energy why the following compounds increase in
latitice energy: KBr < KF <MgSe <MgO < AlN
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13. Which of the following compounds would you expect to have the lowest melting
point? Semeer LE .

a) NaF b) Na,O c) NaBr €) CaO

14, Calcium oxide has a lower meltmg point than magnesmm 0x1de due té the
greater charge on the Mg® than of Ca®’. N® 3@m el

vt 1

b. greater charge on the Ca?"* than of Mg2+ e
@ the greater distance between the charges in CaO. L& rzg - ﬁé,‘.u.s
d. the greater distance between the charges in MgO. QG. ::": 0
e. equal chages on the Mg2+ than of Ca”* © %
15. In tonic bond formation, the lattice energy of ions as the magnitude of the

ion charges and the radit
a. increases, decrease, increase,
b. increases, increase, increase.
decreases, decrease, increase.
increases, inecrease, decrease.
e. decreases, increase, decrease.

V)
0

16. Which of the following elements is most likely to pagticipate in the formation of
multiple bonds? S& ‘e

) He b) Na - o)iCl* ey F:

17. Which molecule has the weakest hend2,

a) CO b) O, d) NO e) N
czo ©:0 BER

18. 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.
c. increases, decreases.
d. decreases, decreases.
¢. is unpredictable
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19. In which of the following are the elements listed in order of increasing
electronegativity? e,
Ba, 7n, C, Cl
O,N, 5, Cl
N, P, As, Sb
d. K, Ba, Si, Ga
e. Li,K,Na,Ca

5 iy - =]
21. G5O CoF N0 KBr 20, ¢ RbeCl = mmst
The bond above'fha% s the moét pofar is T andthe ?east polar is v
a. C,0O K,Br
@Rb Cl eF Nro
c. GF, S50
d. Rb,Cl S,0
e. NNO C,F

22. Draw Lewis dot structures for the following molecules:

CHCl3 CoCly | SOs
QL - -
-0, - i .o - CEC - /s\.
. » .t . s N o. | *
\ e O
\@S S v
BH3 FoS NH4*
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23. Which molecule below possesses resonance?

- 2
a) B 02 ,0 9COo d) BeF, &) SO, so.” Y
crr% el oo € - @e-F Oy for S=0

Questions 24-26; C0n31der the chemical bonds found in the white solid, potassium
hydrogen phosphate, KoHPO4. For cach bond specified, choose th?‘best description

from the list of bond types below.

¢ =
a. ionic bond Z

b. hydrogen bond

c. single covalent bond

d. double covalent bond

e. covalent bond with resonance
24. phosphorus/oxygen bond C ? -0

* «t
25, potassium/hydrogen phosphate bond ~ f X' Heod

26. oxygen/hydrogen bond (. ¢-H

28. Identify all the following statements that are TRUE about formal charge.

“r G The formal charge on an atom is determined by taking the valence electrons minus
the electrons assigned to that atom.

f b. A Jewis structure is valid if a negative formal charge is on the least electronegative

ey

element. mes ¥

¢ ¢. The formal charge on the oxygen is a water molecue is -2. W N

o
? 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.
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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.

29, XeR ' 30. NO - .
’ N 3 s p!\ea%_s - — '
F ' ‘x.e ~ E @w@‘;ﬁé N q.
.s% / e \ F : e
31, BHZCI 32, SGF4
H ,'{ laF P Y
\ : .
B N .~ F ‘

33. CIO, ™ -
& X : .- ,. o
Cy 1v1=1 ‘*C\{p‘} : fall -
- Y RS P I
S\ | TR e
A w“zb_) C'Z')

34. Which of the following is most likely to form compounds involving an expanded
octet?

8) Li b)N 0) F d) Ne ¢S
[te] -1 ) e w .-
Md; &éuﬁw z’ A hees & sy wbelf

TRefate bO_I_l_d AT :BOZhd_-S'tféﬁgth_S:"'all:"" —

35. Bond enthalpy is positive and is defined as the energy
to break a bond.
always , required
b. never, required
¢. sometimes, produced
d. always, produced
e. never, requried
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36. Given the bond dissociation energies below, calculate the standard molar enthalpy of
formation of CIF3.

Cla(@ + 3F2g) - > 2CIF3(g) Gy w1 =
P oger REL
Bond Dissociation Energy (kJ/mol) gy
CI-Cl 243 ot
F-F 159 T~
CI-F 255 LA

a) 210 kl/mol  b) 147 k¥/mol ¢} -33 kl/mol  d) -405 kJ/mol 10 ki/mol
AH= z Bonde Gretea o 2 hwds For m&é
C(eved s 3GRY = Loa(areF) |

= 243 +3£;5e) - (6255 KS[me)
"7’2'@ ~ 1536 X2

Frdt

r*e\@\

37. Which of the followmg has a nonbondmg pair of electrons on the central atom‘?
a. BClz b.) NH; ¢. CCLBr, d. PFs e. SO}
[ -4
H” fw‘q # !
38. Which one of the following may we draw both polar and nonpolar Lewis structures? “k e
a. CHCI3 ) e
g P % o By o B
b N3 A B R ;o
C. BF3 [} f«li\ Fa ) ﬁ e 'YN ‘E», {t:\ A
7d.) SF2Cl4 ‘ i =
SO2 F e
] = o) ty =2 ‘i) . "".. [
o o
39. Which one of the following is NOT a linear snucture‘? ST
a. I b. Iy c. COy e. H-C=C-H
o -1 o- L=
7N
H K

40. The Lewis structure of the cyanide ion most closely resembles which of the following? ON T

Ny b, Oy c. CO, d. NO e. Colp ds 0 .0 JE

s
. . £ ET T = : —es (= < F o
N el pECme > S Ea,:-f N 3
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41. Which angle is NOT expected in any molecule?

a 60°

All of these are reasonable angles.

lal why nonbondmg ele""tr i dom

42, Which molecule below would have the greatest repulsion of electrons resultlng in the
smallest bond angle. Dnl ¢

el'ectronegatmty | 1.8 | 2.1

a.C-8Si b.C-N dS-C e. H-C
s 1% s 3 : 35 z3 24 2%
44, How" many of the molecules below are polar. (C]Icle answers that are polar') o
a. Bl @HZO @Pm @802 e. CHy
'l'( o ,‘f Q L 6 .-C' - b ©
G " Cew ’ F . th o !
45. Which one molecule below will have a zero dipole moment?
a. NH; b, NO, ¢. HCN d. SO, €)PFs N4 eih
- - & aead
€D tode
46. The SFs ion hasa square pyramid structure. The hybridization of the orbitals in sulfur is:
a. dsp3 g \erte (j,
b "
sg 3 Ferve 35 AN T;"
3 d“sp fe= | § o
3 Jzue ‘ ~ g, Sg
.S A . e
n R AL A NS
e sp . =N Vione pav &

dﬁs
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47. Sulfur forms the following compounds: SOy, SFg, SCla, SCl;. Which form of
hybridization is NOT represented by these molecules?
)sp b. sp? c. sp’ d. dsp3 e. dZsp3

% |
RIS Py SRR T Y |
HuAFear o2 k) e e T Bomds

ond.. T can also determine the number of

48. For # a - f, identify which statements below is a characteristic of a pi (p) or a sigma (s) bond.
8 a. Formed by the head-to-head bond between atoms. 3

0

b. Formed above and below the bond axis. O=0
Besiz E’%ksgﬁ‘z
? ¢. A triple bond would contain two of these,
? d. This bonding occurs from the sideways overlap of an electron in p orbitals.
S .

A triple bond would contain wwe of these.

ore Goy™ L
. - ’ 5 @'\.
49. Which of the following has the fewest pi bonds and is nonpolar? Z& = ¢ “D 1 paerspiies

a. HCCH '
b. CO2 Coz _ . '
c. CO¥ o= Q= o N F R D8 h~Cze -1

2 { . a
d N2 Z¢ T pote p;@ ,fﬁ AN Ze:

>
peac

50. Which one of the following is true when the C = C and CEC bonds are compared?
{a,/ The triple bond is shorter than the double bond.
. The double bond contains more pi bonds, ~o Trighe nas Z | = hes 4
¢.  The double-bond energy is higher than the triple-bond energy.
d.  The double bond contains less sigma bonds.

[ B %“\‘&&é ' %?ﬁﬁﬁu-—:‘% ("E&%“%ﬁ:!{;’é-‘vﬁ’x ﬁ, ‘f‘; sr?@ ) &eg-"ité‘q,-
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L _FREE RESPONSE: Complete each of the following free response questoins kin the spaces
provided.

1. Draw the Lewis dot structure for a nonpolar molecule that has a molecular formula of
Si;HzBry. (%) is Dowhe Gonl te 3}

W < &- : :?ﬁ.f‘ .M

=9 =% «—y N S

®4yna L e ~
tBer O M F@r Ve
1] ¥ . w”p\“ " ?°
a. There are 5 sigma bonds and \ pl bond(s) in this molecule?
S\ Ve,

b. The hybridization around each caben is 9 P > , and the bond angle is |2 Or'3 .

This molecule is nonpolar because it is 5 Ve and it has dipoles.

c. Draw the two polar isomers of this compound and indicate where the dipole is Jocated.

n e ST
L ] & - ' , .
:‘BP ~e. *WS' “? ° QE‘-\ ,GF.
. - BN - S = s

H /TSN
it ¥\

2. Draw the structure for acetic acid (H3C-COOH) below. NOTE: The second carbon is
double bonded to the first oxygen and single-bonded to the second O. The H is attached to the
second oxygen. H L O

a. What is the mo cular geometry around each carben\gi(fg
Ny e dradnedeal deigonet plane e

b. What type of hybrid orbitals does each carbon have?

1 ) 19"

“"Q“ U .\gsi%m@-
Vs 2 3
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3. Name three elements which . ..

a) cannot have expanded octets when it is the central atom in a molecule.

b) do not need an octet to form stable compounds.

-

Ke?

Molecule | Structure | e- Molecular | Bonded / Polaror | Hybridizaion | Bond
or Ion domain geometry | Nonbended | Nonpolar Angle
geometry | or shape | e- domains
PH;3
2 3s iy oty
B
flvi‘-ng ce 3 Bonrd %‘i | ygrnce PEaFe
W P |debeee | Trigoned ar &
F e , \ - Al g | Lone pae % lQQ
H : v Q.&'\@A. 5@
SOy
S & " Lph
021 ’ 2 R ands v | rione
_,._, e ona : Peler | L. =
e Pt Tn\ egra 8 Qef’\le b Lt b e Z9q &; \’2—0
:‘ o @: T?‘%‘ﬁ%“ -
36~
HCN
oo 2 Bueds T-l)\& - Lo
| AT ISHINE . . e 7 Siq et
i‘; . )\ C,,, N Lvear |\ neae 0 \one PES I 9 o ‘ﬁ@
- ol anctrﬁd -
DOWE
@ ¥ tentor) e
PF5 e sE T 3 5 bords
¢ 5 IS Arigoned | AigeoN I BRonds | e ﬁc/
. . . 5.6
Fsn - 38 ~ P\, - b pym“"-d ﬂ»pymmé &2 Lone ped. v pok d 5@3 (2.0
75 ¥ ‘
SC]4 L oo at E Gu‘r\é_ﬁ T&‘gm
S b 1= 5 U e H Bonds
cvm=28 |l” e % pi%. ) %ﬁ | heswe péio Pelae qo
HVE 10 ased e
Yree 32 Lllsne. pmir '
XeFCly | &t S "5 P s
s |70 Sh bl NS
ole °°m et & OfF i € W‘
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c¢) Identify any molecules above that has pi bonding?

géa Pa‘kr




4. A compound consists of 61.70 %C1 10.40 %C and 27.80 %S by mass. Knowing
this determine the following.

a. What is the empirical formula(which is also the molecular formula) of this

compound?
AREYEARATE > 21740 /6650 = 2
- 35.%@6‘

\b,ﬁbﬁ%i‘\“m‘%ﬁ“ = 889 / pesq = o
k 3 h&-@lg&% ’ e @ &%Q‘z

2760 5X\mw*f-5 = 8,85 o
(:_..?mi gg%%g'\} /354

b. Draw the Lewis dot structure. (Note: Carbon is the central atom!)

C. b& LN
5 b K - Q!ﬁ
ARV ERE ﬁ ;?Q, "
T & Qe
24ve A
¢.  This molecule has 3 sigma and | pi bonds,

2

d. What is the hybridization around the carbon? 59
24 ey .

LEh
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5. Carbon dioxide is bubbled into water.
a. Write a netionic equation for this reaction.
QOZ ¥ \’\zD —> Hz, co3 63)

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

resonance structures, "o‘ &y vC
e . Ve Kesenane éug{
-lo: c-=q- * /O\ -ﬂ—a Céi ‘tw H‘S [~ 5&99&?‘;@
H w H H w l Qoreant Cus tGe Y

(> 505 (.45-3
¢. Given the following bond enthalpies, estimate the enthalpy of the reaction.

BOND BOND ENTHALPY (Kj/mol) | . u . 2 Mg - ZNp
H-H 436 .
H-0 463 =70 ez 2(o°W) mz@“‘"“’ -e)
0-0 146 42 (oH)
¢-0 358 = Zbﬁﬁf‘) v 2(46%) {vq@c v2g88)+ 7 -
C=0 799 =3 @‘gfgs}(
C 0 1072 2 1524 e = 24U\ B2, -
Y 2 K3
R bW = % L

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.

Thece ae 2 4 (2O Bonds o Break in (O, LM&&A:) Versws
:)u.s\~ one (=0 n §,00g  So mas ensg enerty s Qesa'..mc‘.
to BreaX. Bords Mran prow. C R Ren S\wwlé Re
i-t‘Qd.D“W\M-.c. O
i

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

ZMG..O"'\ + szg - \Q&.?’QO‘% + ZH-;Q
At 2 Cod

z}sfar 204" 4 uchgc%);_g ZI6F 4 LDg T 4 Z2Me O
P ZOH™ ¥ U, 004 — 60314- ZH20

@)




6. Complete the following table below.

Ke

Molecule | Lewis Dot Structure Formal Charge Obeys Polar Resonance
or lon on Central atom | Octet Rule | Yes or No Yes or No
Yes or No
Si032-
S|
one s G te | e | o S
D
= 2y
HCO3z"
I \
d Y v A
D3 \F C L’J
£ 5| - #
‘ol - \/eﬁ \es yes
A D)
Se0s
S b ‘
() &t = 12 @
— -5 \} S \/ '
e N S
4= | ‘
CoS O i~
(carhon is 25 -z25=t0
the central k_i
atom) . s L{ \/ 6 S \?Qlﬁf“ ‘\: D
e o ‘O ~57 "~
o o & D ygé
S (e 5» S.v
O =S

e




