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1. |Determine Lewis dot symbols of elements. (Sec. 9.1) Chapter 5, Secfion 5.1 Questions &

Problems £5.3 4

o1
%)

Without referring to Figure 5.1, write Lewis dot

Hydrogen
1.008

3 w4 +2
Li || Be

Lithium Beryllium

C g Tefsc

Sulfur Chlorine

34‘6.‘4.‘2.-2 35 4543411

Se || Br

Arsenic Selenium Bromine Krypton
¢ X r 5 . i X I % 3 74.922 78.971 79.904 84.798
o0 f + )

53745431 [ 54 +6.44.+2.0
1

Xe

o Moly { i i ladi Cadmium Indium lodine Xenon
o t £ Y 112.414 114.818 126.904 131.294
0 S S S S S S S N S S S S S S S S

Cesium F tal i Thallium
132.905 . . < 204.383

94

Francium
223.020

Radium
226.025

Lanthanide
Series

Lanthanum
138.905

Cerium
140.116

Samarium
150.36

Europium
151.964

Terbium
158.925

Dysprosium
162.500

Holmium
164.930

Erbium
167.259

Thulium
168.934

Ytterbium
173.055

Lutetium
174.967

95 96
Actinide A C
Series m m
Actinium Thorium F Jrank Americium Curium Berkelium Californium Fermium Mendelevium Nobelium Lawrencium
227.028 232.038 243.061 247.070 247.070 251.080 257.095 258.1 259.101 262




1. [Determine Lewis dot symbols of elements. (Sec. 9.1)

Chapter 5, Section 5.1 Questions &
Problems # 5.3

Page 286

Which of the following is the correct Lewis dot structure

of F?

(A)

(B)
(C)

5.4

v

Write Lewis dot symbols for the following ions:

() Li*, (b) CI7, (c) S*, (d) Sr**, () N*".



1. |Determine Lewis dot symbols of elements. (Sec.9.1)

Chapter 5, Section 5.1 Questions &
Problems 25.3

Page 286

following ions:
) N,

08 -3
2+ | ¢

5.4 Write Lewis dot s@ol
(a) Li*, (b) CI7, (c) 8, €

1A

Hydrogen
1.008

3 -
Li

Lithium

4 i
Be

Beryllium

=) add

(+) rewove

50.942

zr I'Nb

+*S

Cadmium Indium

132.905

112.414 114.818

Thallium
204.383

Sulfur
32.066 /|

Br

Arsenic Selenium Bromine Krypton
74.922 78.971 79.904 84.798

53745431 [ 54 +6.44.+2.0
1

Xe

lodine Xenon
126.904 131.294

Francium
223.020

OV\ion L*)

226.025

Lanthanide

Series
Lanthanum Cerium Samarium Europium
138.905 140.116 150.36 151.964
95
Actinide A
Series m

Actinium
227.028

Thorium F Jrank Americium
232.038 243.061

Holmium
164.930

Terbium
158.925

Dysprosium
162.500

96
Cm

Curium Berkelium Californium Fermium
247.070 247.070 251.080 257.095

Erbium
167.259

Thulium
168.934

Ytterbium
173.055

Lutetium
174.967

Nobelium
259.101

Lawrencium
262

Mendelevium
258.1




Determine the correct Lewis structure of SF4.
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According to the VSEPR model, the progressive decrease in the bond angles in the series of molecules CH4, NH;5, and H>0 is
best accounted for by the

.. Increasing strength of the bonds
». decreasing size of the central atom

«. Increasing electronegativity of the central atom

. Increasing number of unshared pairs of electrons




Br Br

Figure 5

The diagram in Figure 5 above shows molecules of Br; and |, drawn to the same scale. Which of the following is the best
explanation for the difference in the boiling points of liquid Br, and |,, which are 59°C and 184°C, respectively?

Solid iodine is a network covalent solid, whereas solid bromine is a
a. molecular solid.

o. The covalent bonds in |, molecules are weaker than those in Br, molecules.

olecules have electron clouds that are more polarizable than tho Bro are
molecules, thus London dispersion forces are stronger in liquid |».

Bromine has a greater electronegativity than iodine, thus there are stronger

¢. dipole-dipole forces in liquid bromine than in liquid iodine.



Which of the following are correct resonance structures of SO3?

A . & . 2 . .. . .. ‘b e
oo e .O /0 . /S o . ¢ Oo
%?/ \?/ .\CI)/ \?/ \?/.
HOH :Q: HoH :9: 39:
(1) 2) (3) 4) (5)

G

. (1) and (9)

. (1), (2), and (4)

s (2), (3) and (4)



Which of the following graphs shows the variation in the ionic radius of the Group 2 elements?

//'

Be Mg Ca Sr

Be Mg Ca Sr

Be Mg Ca Sr Be Mg Ca Sr



The formate ion, HCOZ~, is best represented by the Lewis diagram in Figure 7 below. Each bond is labeled with a different letter.

B l'sjo. B
y *0¢
X ,/ﬂ \'H:?/ 2
H=C = £
VANSY <
I O
Figure 7

What is th@for each bond?

Z
AVI]1 v (D2 X@Q 1K
1

B) | 2X |2
@/t /|15, |15 >

—— ! —

(D) | 323 | 133 | 133




Figure 6

O

Cl:

The Lewis diagrams for SiCl4 and PCl; are drawn in Figure 6 above. What are the approximate bond angles between the
terminal chlorine atoms in each structure?

Lone farr = |
Pondedfarr =2

e (B

PCl,

@

(A)

902X

(€)

90°

§09.5§3 <109.5° |

90°

109.5°

(D)

< 10¥%5°

> 90°

4

Total | Generic Picture Bonded | Lone Molecular Electron Example | Hybridi Bond
°mai)§ Formula Atoms | Pairs Shape Geometry -zation Angles
AX A—X 1 0 Linear Linear H, s 180
2 AX, X A 2 0 Linear Linear CO,
sp 180
AXE D a—x 1 1 Linear Linear CN’
3 AX; >|< 3 0 Trigonal planar Trigonal planar AlBr3
A,
X/ \X
AXE 2 1 Bent Trigonal planar SnCl
2! Q g Pl 2 sp? 120
X/ \X
AXE; Fio) 1 2 Linear Trigonal planar O,
X—A®
U AX >|< 7 0 Tetrahedral Tetrahedral Sicls
Ak -
x \x /\ LM
AXSE @ l 3 1 Trigonal pyramid Tetrahedral PH;
x/A'\C"" sp’ 109.5
X
AXE >|< 2 2 Bent Tetrahedral SeBr;
A
5
AXE; 0 1 3 Linear Tetrahedral Cl,




ohos

Neon has a smaller atomic radius than

ohorus because.

a. Phosphorus has more protons than neon, which increases the
repulsive forces in the atom.

b. The electrons in a neon atom are all found 1n a single energy level.

<¢_Unlike neon, phosphorus has electrons in its third energy level. >

d. Phosphorus can form anions, while neon 1s unable to form any 1ons.



The potential energy of a system of two atoms as a
function of their internuclear distance is shown in
Figure 2 on the left. Which of the following
statement describe the curve?

(=

?,

Potential Energy

0 X
Internuclear Distance

Figure 2

a. It cannot be determined whether the forces between atoms are balanced, attractive or
repulsive because the diagram shows only the potential energy.

The attractive and repulsive forces are balanced, so the atoms will maintain an averag
istance x

c. Thereis a net repulsive force pushing the atoms apart, so the atoms will move further apart.

d. Therehis a net attractive force pulling the atoms together, so the atoms will move closer
together.




Nitrogen trichloride is a yellow, oily, pungent smelling liquid. Using VSEPR determine which of the following characteristics apply
to NCl; shown in Figure 4 below.

N 'y
/ \ 'Cl

Cl

Cl

Figure 4
I nonpolar molecule

I polar bonds

[l trigonal-pyramidal molecular geometry a. _

IV trigonal planar b {u and Il
1
=




Summarize ionic bonding and provide examples of compounds containing ionic bonds.
(Sec.9.2)

Chapter 5, Section 5.2 Questions &
Problems # 5.6

Page

5.6 Explain what an ionic bond is.




Summarize ionic bonding and provide examples of compounds containing ionic bonds. Chapter 5, Section 5.2 Questions &
(Sec.9.2) Problems # 5.6 Page

5.6 Explain what an ionic bond is.

COVALENT BONDS IONIC BONDS

. ectrons electrons transferred

_‘

electronegatlwtyld|fference l electronegatlwty i erence

IONIC
>1.7

NON-POLAR POLAR
<0.5 0.5-1.7




Summarize ionic bonding and provide examples of compounds containing ionic bonds.
(Sec.9.2)

Chapter 5, Question Bank # 107

Page

Which of the elements listed below would most likely form an

% when
bonded to chlorine? _% N m @
” W

Br

O

J
C)

(St —

N

Which one of the following is most likely to be an ionic compound?
O CIF3

O FeCl3
O NH3
O PF3
O S03




Summarize ionic bonding and provide examples of compounds containing ionic bonds.
(Sec.9.2)

Chapter 5, Question Bank # 107

Page287

Which of the elements listed below would most likely form an ionic bond when

bonded to chlorine?

H

Br

0]

@

Csr >

N

Which one of the following is most likely to be an ionic compound?
O CIF3

O NH3
O PF3
O 503




Summarize ionic bonding and provide examples of compounds containing ionic bonds.
(Sec.9.2)

Chapter 5, Question Bank # 107

Page287

Which one of the following is most likely to be an ionic compound?
O CaCly

O CO2
O €52
O 502
O OF3

Select True or False: Of the following substances, KCI, KBr, and KF, KF will have the

highest melting point.
O TRUE
O FALSE




Summarize ionic bonding and provide examples of compounds containing ionic bonds.
(Sec.9.2)

Chapter 5, Question Bank # 107

Page287

Which one of the following is most likely to be an ionic compound?
O CO2
O G52
O 3502
O OF2

Select True or False: Of the following substances, KCI, KBr, and KF, KF will have the

hiI I iilelting point.

O FALSE




4. |Solve for lattice energies using a Born-Haber cycle. (Sec. 9.3)

Ch. 9: Assessments: Question |Question B
Bank #55

Use the Born-Haber cycle to calculate the lattice energy of NaBr(s) given the following

data:
AH(sublimation) Na = 109 kJ/mol ALLS!]
l1(Na) = 496 kJ/mol Al ’

Bond energy (Br-Br) = 192 kJ/mol AHgr
EA (Br) =324 kJ/mol = Mg,
[NaBr(s)] = —361 kJ/moI ’“AHOM

O 738 kJ/mol
O 748 kJ/mol
O 758 kJ/mol
O 768 kJ/mol

‘@+F @

lom7at10n ~(Electron '
AH°y =520 kJ AH°, =-328 K]
~(Lattice energy)
AHe°, =-1017 k]
Li(g) + F(g) ‘
Sublimation Dls oc tlon
AH°; =155.2 k] AH2 75.3 k)
rall = —594] kJ
Li(s) + -2-F2(g) > LiF(s)

(O None of the above Auovmn = AHsub+ AHI-\-( Al—lw\) -+ (AHE 1 (
o6l =107 + 496 + (‘ m) + (=924 + (- Mg 5

W



Solve for lattice energies using a Born-Haber cycle. (Sec. 9.3)

Ch. 9: Assessments: Question |Question B
Bank #55

Use the Born-Haber cycle to calculate the lattice energy of NaBr(s) given the following

data:
AH(sublimation) Na = 109 kJ/mol

l1 (Na) = 496 kJ/mol

Bond energy (Br-Br) =192 kJ/mol
EA (Br) = 324 kJ/mol
AHs¢ (NaBr(s)) = =361 kJ/mol

Q_738 kJ/mol>

O 748 kJ/mol
O 758 kJ/mol
O 768 kd/mol
(O None of the above

Li*(g) + F~(g)

lonization ‘ ‘-(Electron affinity)

AH° =520K] AH°, =-328 K]
~(Lattice energy)

AHey = -1017 k]

Lig) + F(g)

Sublimation Dissociation
AH°; =155.2 k] AH% =75.3Kk]

= ~594.1KJ

Li(s) + 1F,(9) LiF(s)



4. |Solve for lattice energies using a Born-Haber cycle. (Sec. 9.3)

Ch. 9: Assessments: Question |Question Bank
Bank #55

Use the Born-Haber cycle to calculate the lattice energy of KCI(s) given the following

data:
AH(sublimation) K = 79.2 kJ/mol
11 (K) = 418.7 kJ/mol

Bond energy (CI-Cl) = 242.8 kJ/mol
EA (Cl) = 348 kJ/mol

(KCl(s)) = —435.7 kJ/mol
-165 kJ/mol
288 kJ/mol
629 kJ/mol
707 kJ/mol
828 kJ/mol

ONONONONO,

Li*(g) +F~(g)

lonization ~(Electron affinity)
AH°,=520k] AH°, =-328 K]
~(Lattice energy)
AHe, =-1017 k
Lig) + (g 5 ’

Sublimation Dissociation
AH°; =155.2 k] AH° =75.3Kk]

-594.1 k]

ovuall -

Li(s) + 'sz(X)

 J

LiF(s)




4. |Solve for lattice energies using a Born-Haber cycle. (Sec. 9.3)

Ch. 9: Assessments: Question |Question Bank
Bank #55

Use the Born-Haber cycle to calculate the lattice energy of KCI(s) given the following

data:
AH(sublimation) K = 79.2 kJ/mol
11 (K) = 418.7 kJ/mol

Bond energy (CI-Cl) = 242.8 kJ/mol
EA (Cl) = 348 kJ/mol

(KCl(s)) = —435.7 kJ/mol
-165 kJ/mol
288 kJ/mol
629 kJ/mol
707 kJ/mol
828 kJ/mol

ONONONONO,

Li*(g) +F~(g)

lonization ~(Electron affinity)
AH°,=520k] AH°, =-328 K]
~(Lattice energy)
AHe, =-1017 k
Lig) + (g 5 ’

Sublimation Dissociation
AH°; =155.2 k] AH° =75.3Kk]

-594.1 k]

ovuall -

Li(s) + 'sz(X)

 J

LiF(s)




4. |Solve for lattice energies using a Born-Haber cycle. (Sec. 9.3) Ch. 9: Assessments: Question |Question Bank
Bank #55

Use the Born-Haber cycle to calculate the lattice energy of KCI(s) given the following
data:

AH(sublimation) K = 79.2 kJ/mol  AHeuy,

I (K) = 418.7 kJ/mol  All{ e+ F e
Bond energy (CI-Cl) = 242.8 kJ/mol Mpe
EA (CI) = 348 kJ/m_ OI onization ~(Electron affini

, A HEA IAH(;3 t= 520k] ‘ ‘ A(hll%‘:: _322 kjtY) ~(Lattice energy)
PSI{-} L) + Flg AHey=-1017 kJ

(KCl(s)) = —435.7 kJ/mol  /\ || ot
O -165 kJ/mol Sublimation Dissociation
O 288 KkJ/mol AHe, =155.2 k] AH®, =753 k]
AHO e = ~594.1 K]
Li(s) + $F,(Q) > LiF(s)

4 (- M,
57

Iy




Solve for lattice energies using a Born-Haber cycle. (Sec. 9.3)

Ch. 9: Assessments: Question |Question Bank
Bank #55

Use the Born-Haber cycle to calculate the lattice energy of MgO (s) given the following

data:
AH(sublimation) Mg = 130 kJ/mol
l1(Mg) = 738.1 kJ/mol

12 (Mg) = 1450 kJ/mol

Bond energy (O=0) = 498.7 kJ/mol
EA (O) =141 kJ/mol

EA (O7) = =780 kJ/mol
F;g[q-}
(MgO(s)) = —601.8 kJ/mol
O 2200 kJ/mol
O 2800 kJ/mol
O 3200 kJ/mol
O 3800 kJ/mol
O 4100 kJ/mol

Li*(g) +F~(g)

lonization ~(Electron affinity)
AH°,=520k] AH°, =-328 K]

~(Lattice energy)
AHe. =-1017 k
Lilg) + F(g 5 ’

Sublimation Dissociation
AH°; =155.2 k] AH% =75.3Kk]

-594.1 k]

ovuall -

Li(s) + -2-F2(g)

 J

LiF(s)




Solve for lattice energies using a Born-Haber cycle. (Sec. 9.3)

Ch. 9: Assessments: Question |Question Bank
Bank #55

Use the Born-Haber cycle to calculate the lattice energy of MgO (s) given the following

data:
AH(sublimation) Mg = 130 kJ/mol
l1(Mg) = 738.1 kJ/mol

12 (Mg) = 1450 kJ/mol

Bond energy (O=0) = 498.7 kJ/mol
EA (O) =141 kJ/mol

EA (O7) = =780 kJ/mol
F;g[q-}
(MgO(s)) = —601.8 kJ/mol
O 2200 kJ/mol
O 2800 kJ/mol
O 3200 kJ/mol

@Q_3800 kJ/mol >

O 4100 kJ/mol

Li*(g) +F~(g)

lonization ~(Electron affinity)
AH°,=520k] AH°, =-328 K]
~(Lattice energy)
AHe, =-1017 k
Lilg) + F(g) 5 ’

Sublimation Dissociation
AH°; =155.2 k] AH% =75.3Kk]

-594.1 k]

ovuall -

Li(s) + -2-F2(g)

 J

LiF(s)




5. |Rank lattice energies of ionic compounds. (Sec. 9.3)

Ch. 9: Assessments: Question |Question B;
Bank #86

Which of the following ionic solids would have the largest |attice energy? 0v

O SrO -

Y 1
O Naf~ 73 A
=(2)
ooy
a /
x-2 £E4) 1'ca “Ti

Titanium

T remow Jose
— add '

Perio able of the Elements

Number

g Symbol

Name
Atomic Mass

Atomic Valence

4

Chlorine
35.453

35*543411

Br

Bromine

Te

Hafnium

132.905

?C\)A cslezl [hr

Francium Radium
223.020 226.025

C
R +
42 ‘6443 Trill4q
off Tc
92.906 95.95 .
+

73 ke 1 76 b
Ta Os | Ir

74 ‘4 N75 "
180.948 183.85

+.

W || Re

Cadmium Indium Antimony Tellurium
112.414 114.818 . 121.760

Osmium Iridium Platinum Thallium Bismuth Astatine
186.207 190.23 192.22 195.08 . 204.383 . 208.980 3 209.987

4.003

Krypton
84.798

54 644,420

Xe

Xenon
131.294

Lanthanide
q q Series La

e k l 2 Lanthanum
F oo [ S 138.905

Actinide
Series

Actinium
227.028

Cerium
140.116

Europium
151.964

Thorium
232.038

Protactinium Uranium Neptunium Plutonium Americium
231036 238.029 237.048 244.064 243.061

Holmium
164.930

Erbium
167.259

Thulium
168.934

Ytterbium
173.055

Terbium
158.925

Dysprosium
162.500

Curium Berkelium Californium Einsteinium Fermium Mendelevium Nobelium Lawrencium
254 258.. 262]

247.070 247.070 251.080 257.095 1 259.101

Lutetium
174.967




5. |Rank lattice energies of ionic compounds. (Sec. 9.3) Ch. 9: Assessments: Question |Question B;
Bank #86

Which of the following ionic solids would have the largest |attice energy? K P
Q S0 >
O NaF "
O CaBr ]

Periodic Table of the Elements He

4.003

Atomic Valence 1A
Number

Symbol e
C s I Boron Fluorine Neon
O Name 10.811 18.998 20.180
Atomic Mass

1747454341 o

(O BaSOg4 g 1TrPls|[c

Aluminum Sulfur Chlorine
26.982 32.066 35.453

34644422 i} 35 4543411

2ISc.3 22Ti ) Se || Br Kr

Scandium Titanium C Selenium Bromine Krypton
. . . 78.971 79.904 84.798
+ + + 4+
+ + 42 ] | PR +7, 44 ? .+ + 45,43, 52.5,.4..2,.2 54 *6.44.42.0
Rubidium Strontium Cadmium Indium Antimony Tellurium Xenon
85.468 87.62 b 92.906 95.95 L K A 112.414 114.818 . 121.760 X 131.294
- 4+ 4 + 4 + 4 , = 4+ 4 4 , ,

74 ‘o4

Ir

73 i
Iridium Platinum Thallium Bismuth Astatine
132.905 180.948 .. 195.08 . 204.383 . 208.980 . 209.987

Francium Radium
223.020 226.025

Lanthanide
q q Series La

e k l 2 Lanthanum

F oo [ S 138.905

Actinide
Series

Cerium
140.116

Holmium
164.930

Terbium
158.925

Europium
151.964

Dysprosium
162.500

Erbium
167.259

Thulium
168.934

Ytterbium
173.055

Lutetium
174.967

Protactinium
231036

Thorium
232.038

Actinium
227.028

Uranium Neptunium Plutonium Americium Curium Berkelium Californium Einsteinium Fermium Mendelevium Nobelium Lawrencium
238.029 237.048 244.064 243.061 247.070 247.070 251.080 254 257.095 258.1 259.101 262,




5. |Rank lattice energies of ionic compounds. (Sec. 9.3)

Ch. 9: Assessments: Question
Bank #86

Question Bank

Which one of the following ionic solids would have the largest lattice energy?

(O NaCl

(O NaF
O CaBrp

O Csl
O CaCly

Rubidium Strontium

Periodic Table of the Elements

Number

Name
Atomic Mass

Atomic Valence

Symbol

1B 1B Aluminum
26.982

85.468 87.62

132.905

Francium Radium
223.020 226.025

+6,+4 75 +4

W || Re

183.85

76 b
Os

Osmium

186.207

Cadmium Indium
112.414 114.818

Thallium
204.383

He

4.003

10 ¢
Oxygen Fluorine Neon
15.999 18.998 20.180

161644422 il 1747454341 o

s | cl

Sulfur Chlorine
32.066 35.453

34644422 i} 35 4543411

Se || Br

Selenium Bromine Krypton
78.971 79.904 84.798

52644422 54 *6:+4,+2.0

Te | | || Xe

Antimony Tellurium Xenon
121.760 X 131.294

Bismuth Astatine
208.980 . 209.987

Lanthanide
q q Series La

e k l 2 Lanthanum

F oo [ S 138.905

Actinide
Series

Actinium
227.028

Cerium
140.116

Europium
151.964

Thorium
232.038

Protactinium
231036

Uranium Neptunium Plutonium Americium
238.029 237.048 244.064 243.061

Terbium
158.925

Holmium
164.930

Dysprosium
162.500

Curium Berkelium Californium Einsteinium Fermium Mendelevium Nobelium Lawrencium
254 257.095 258.. 262,

247.070 247.070 251.080

Erbium
167.259

Ytterbium
173.055

Thulium
168.934

Lutetium
174.967

58.1 259.101



5. |Rank lattice energies of ionic compounds. (Sec. 9.3) Ch. 9: Assessments: Question |Question Bank
Bank #86

Which one of the following ionic solids would have the largest lattice energy?
(O NaCl

(O NaF Periodic Table of the Elements n

He
O CaBrp

4.003
10.811 15.999 18.998 20.180
Atomic Mass
s ¢+ * = 3, 16 +6,+44,42,:2 17 +7,45,43,41 V]
S| cl’

VIl 1B 1B Aluminum Sulfur Chlorine
3 26.982 32.066 35.453
O < a( | : ! + + + . +6, +7,44,+ 46,43+ +3,+ . + + 42, 45,43, 3405'045.02'.2 35 +5,43,41,-1
c

Selenium Bromine Krypton
78.971 79.904 84.798

Atomic Valence 1A
Number

Symbol

52644422 54 *6:+4,+2.0

Te | | || Xe

Rubidium Strontium Cadmium Indium Antimony Tellurium Xenon
85.468 87.62 b J\ . £ K ] A 112.414 114.818 . 121.760 X 131.294
—— Se——— S——— S—— Se— S—— —————— r— S———— rerrer— S——— Sere—— ———— ————

76 E
Osmium Thallium Bismuth Astatine
186.207 . 204.383 . 208.980 . 209.987

+6,+4 75 +4

W || Re

183.85

132.905

Francium Radium
223.020 226.025

Lanthanide
q q Series La

e k l 2 Lanthanum

F oo [ S 138.905

Actinide
Series

Cerium
140.116

Europium
151.964

Terbium
158.925

Erbium
167.259

Holmium
164.930

Ytterbium
173.055

Thulium
168.934

Dysprosium
162.500

Lutetium
174.967

Thorium
232.038

Actinium
227.028

Protactinium
231036

Uranium Neptunium Plutonium Americium Curium Berkelium Californium Einsteinium Fermium Mendelevium Nobelium Lawrencium
238.029 237.048 244.064 243.061 247.070 247.070 251.080 254 257.095 258.1 259.101 262,




5. |Rank lattice energies of ionic compounds. (Sec. 9.3) Ch. 9: Assessments: Question |Question Bank
Bank #86

Which of the following ionic solids would have the largest lattice energy?

O KF : .
O K| Periodic Table of the Elements

Atomic Valence 1A IVA VA VIA VIIA
Number

He

4.003

O L . I S b I 5 ; 10 0
Boron Oxygen Fluorine Neon
Name ! 15.999 18.998 20.180

Atomic Mass :
L i | + +) = 0+ 3, 16°6.’4.'2.A2 17 '7.'5,’3.‘»1 o
O g 6 S || CI

Aluminum Sulfur Chlorine

3 26.982 32.066 35.453
—— — —— A— — —— —
O N a I + + 21 +3 22 +4 . +6, +7,44,+ +6,+3+2 +3,+ . + + 42, 45,43, 3405'043.02'.2 35 +5,43,41,-1
Sc || Ti Se || Br
Scandium Titanium Selenium Bromine Krypton
) . J . . 78.971 79.904 84.798
+ +
+ + + 42 ] | PR +7, 44 ? .+ + 42, 45,43, 52.5,.4..2,.2 54 *6.44.42.0
Rubidium Strontium Cadmium Indium Antimony Tellurium Xenon
85.468 87.62 b JL 95.95 I £ K A 112.414 114.818 . 121.760 X 131.294
S S S S e e e e e e
+ + + +

74 ‘o4

76 ks
Os

Osmium Thallium Bismuth Astatine
132.905 X . 204.383 . 208.980 . 209.987

Francium Radium
223.020 226.025

Lanthanide

q q Series La
e k l 2 Lanthanum

F oo [ S 138.905

Actinide
Series

Cerium
140.116

Europium
151.964

Terbium
158.925

Dysprosium
162.500

Holmium
164.930

Erbium
167.259

Thulium
168.934

Ytterbium
173.055

Lutetium
174.967

Actinium
227.028

Thorium
232.038

Protactinium
231036

Uranium Neptunium Plutonium Americium Curium Berkelium Californium Einsteinium Fermium Mendelevium Nobelium Lawrencium
238.029 237.048 244.064 243.061 247.070 247.070 251.080 254 257.095 258.1 259.101 262,




5. |Rank lattice energies of ionic compounds. (Sec. 9.3)

Ch. 9: Assessments: Question |Question Bank
Bank #86

Which of the following ionic solids would have the largest lattice energy?

O KF :
O Ki
O LF >
O Lil
O NaF "k [ca ['sc [

Rubidium Strontium Yttrium

Scandium Titanium

Periodic Table of the Elements

He

Atomic Valence
Number

Symbol

Name
Atomic Mass

4.003

10 ¢
Boron Oxygen Fluorine Neon
10.811 15.999 18.998 20.180

15 *5+3-3 116644422 l17 47454341 o

PIlsSs|cl

1B 1B Aluminum Phosphorus Sulfur Chlorine
26.982 32.066 35.453

4

34644422 i} 35 4543411

Se || Br

Selenium Bromine Krypton
78.971 79.904 84.798

52644422 54 *6:+4,+2.0

Te | | || Xe

85.468 87.62 88.906
) e

72H f

Hafnium
132.905

Francium Radium
223.020 226.025

92.906
= Somre—

+4 6.4 75 +4

“Ta I'w [ Re

180.948 183.85

76 b
Os

Osmium

186.207

Cadmium Indium Antimony Tellurium Xenon
112.414 114.818 . 121.760 X 131.294

Thallium Bismuth Astatine
204.383 . 208.980 . 209.987

Lanthanide
q q Series La

e k l 2 Lanthanum

F oo [ S 138.905

Actinide
Series

Actinium
227.028

Cerium
140.116

Europium
151.964

Thorium
232.038

Protactinium
231036

Uranium Neptunium Plutonium Americium
238.029 237.048 244.064 243.061

Terbium
158.925

Erbium
167.259

Holmium
164.930

Dysprosium
162.500

Ytterbium
173.055

Thulium
168.934

Lutetium
174.967

Curium Berkelium Californium Einsteinium Fermium Mendelevium Nobelium Lawrencium
247.070 247.070 251.080 254 257.095 258.1 259.101 262,



6. |Explain the Lewis theory of bonding. (Sec. 9.4) Ch. 9 Sect. stions & 402
Problemg # 9.27
N\

5.2 What is Lewis’s contribution to our understand- / v

ing of the covalent bond?

5.28  Use an example to illustrate each of the following

terms: lone pairs, Lewis structure, the octet rule,
bond length.



6. |Explain the Lewis theory of bonding. (Sec. 9.4) Ch. 9 Sect. 4 Questions & 402
Problems # 9.27

5.27 What is Lewis’s contribution to our understand-
ing of the covalent bond?

5.28  Use an example to illustrate each of the following

terms: lone pairs, Lewis structure, the octet rule,
bond length.

l&u/s 574%%%0

FF or FF

/@‘16 /ﬂakn;*

5.27. Lewis structures_use to show the interaction between atoms which shares in a
E— F\ T
covalent compound and shows bonded atoms and lone palrs

5.28. l/l.one pairs — pairs of electrons that are not involved in covalent formation.

ewis structures — is a representation of covalent bonding in which shared
electron pairs are shown either as lines or as pairs of dots between two atoms, and
lone palljxare shown as pairs of dots on individual atoms.

Octet rule — an atom other than hydrogen tends to form bonds until it is

surrounded by eight valence electrons.

ond length — is the distance between the nuclei of two covalently bonded
atoms in a molecule.

lone pairs —: —F:<— lone pairs

\J\/

CREEA S mBodn)
2" 8¢ 2e

88

foo'u/ L@M%

74 pm w1 pm

5 @




Define electronegativity and appraise its role in predicting bond polarity. (Sec. 9.5) @ent& Question |Question ﬂ
ank #127

Define electronegativity.
(O an atoms ability to attract electrons that are shared in a chemical bond
(O an atoms ability to form an ionic bond with another atom
(O an atoms ability to donate valence electrons to another atom
(O an atoms ability to form a cation
(O an atoms ability to form double and triple bonds

Arrange the elements F, P, and Cl in order of increasing electronegativity.
O F<P<C|
O P<CI<F
O CI<P<F
O P<F<C|
O CI<F<P



Bank #127

Define electronegativity and appraise its role in predicting bond polarity. (Sec. 9.5) Ch.9: Assessments: Question |[Question ﬂ

Define electronegativity.

@an atoms ability to attract electrons that are shared in a chemical bond
(O an atoms ability to form an ionic bond with another atom
(O an atoms ability to donate valence electrons to another atom
(O an atoms ability to form a cation

(O an atoms ability to form double and triple bonds

Arrange the elements F, P, and Cl in order of increasing electronegativity.
O F<P<Cl -
QRrC >
O CI<P<F
O P<F<C|
O CI<F<P

—_—




8. |Define electronegativity and appraise its role in predicting bond polarity. (Sec. 9.5) Ch. 9: Assessments: Question |Question B

Bank #131
A polar covalent bond would fe " whichRene of the following pairs of atoms?
O (S 10V polse (- C|
O i —Si V]/DVlel@m M N
- __ O = Non Po\mf M
T
Cr-Dr

_C|
L M ~ Nwm

telrone of these polar covalent bonds would have the greatest percent ionic
character?

O H—=Br
O H—=CI
O H—F

O H—I



8. |Define electronegativity and appraise its role in predicting bond polarity. (Sec. 9.5)

Ch. 9: Assessments: Question
Bank #131

Question B

A polar covalent bond would form in which one of the following pairs of atoms?

O Cl—=C
O Si—Si
O Ca—Cl
O Cr—Br

QP-c >

Which one of these polar covalent bonds would have the greatest@

character? _

QFQ\— Br

H{— ClI
ifr >
OH/~|

N




Utilize the guidelines for writing Lewis structures of compounds and polyatomic ions. [Ch. 9 Sect. 9.6 Questions &
(Sec. 9.6)

Problems # 9.44

5.44  Write Lewis structures for the following molecules

and ions: (a) OF,, (b) N,F,, (c) Si,H,, (d) OH™,
(e) CH,CICOO™, (f) CH;NH3.

Oi a” ') be I:(/

L\ T-0-f v

(9*@(2)?@0 : H
- 4

g O F H-C -

—]l%@ ,‘CII:




9. [|Utilize the guidelines for writing Lewis structures of compounds and polyatomic ions. |Ch. 9 Sect. 9.6 Questions &
(Sec.9.6) Problems # 9.44

5.44  Write Lewis structures for the following molecules
and ions: (a) OF,, (b) N,F,, (c¢) Si,H, (d) OH™,
(e) CH,CICOO, (f) CH;NH;.

H H
@ F—O0—F: ®) :F—N=N—F: © H Si—Si—H
N
H :0: H H
@ :0—H € H (l él O: (n n—cl‘—rlx”—u
:glf.lz . I'I{ Pli




Nitrous o.- S O, is sometimes called "laughing gas". What is the formal charge on
the n the most favorable Lewis structure for nitrous oxide based

Stable () ] unStab

(Z)D 4]. @ (3)

What is the formal charge ﬁ?}hosphorus in a Lewis structure for the phosphate ion
that satisfies the octet rule?

—2 [ -1 3- — — 3

$0% / Oy
_1 L I L o0 | P
0 0~ }T/O,? 0= P-03
+1 *9 ° Qe

L4

+2 — -

O0O0O0O0O

10. |Calculate formal charges on atoms in a Lewis structure. (Sec. 9.7) Ch. 9: Assessments: Question |Question G
Bank #131



10. [Calculate formal charges on atoms in a Lewis structure. (Sec. 9.7)

Ch. 9: Assessments: Question
Bank #131

Question

Nitrous oxide, N2O, is sometimes called "laughing gas". What is the formal charge on

the central nitrogen-atom in the most favorable Lewis structure for nitrous oxide based
on minimizing formal charge overall? (The atom connectivity is N-N-O.)

O -2
O -

QD

O +2

Stable

What is the formal charge on phosphorus in a Lewis structure for the phosphate ion

that satisfies the octet rule?

O 2
O -
O O

O +2

o raim
OOO
L I
= P
oo |
s 0%

L

00°
Os
L

gL

——— — 3-

o0
e Os
- ] | o9
0= P-0;
o0 | oo
«Os

L4




10.

Calculate formal charges on atoms in a Lewis structure. (Sec. 9.7)

Ch. 9: Assessments: Question
Bank #131

Question Bank

What is the formal charge on the central nitrogen atom in the most favorable Lewis
structure for the fulminate ion, CNO™, based on minimizing formal charge overall?

O +2
O *
OO0
O -
O -2

In the Lewis structure of the iodate ion, 1037, that satisfies the octet rule, the formal
charge on the central iodine atom is

O +2.

O0O0O0
IR




10. |Calculate formal charges on atoms in a Lewis structure. (Sec. 9.7)

Ch. 9: Assessments: Question
Bank #131

Question Bank

What is the formal charge on the central nitrogen atom in the most favorable Lewis
structure for the fulminate ion, CNO™, based on minimizing formal charge overall?

D +2

(O +D
O 0
O -
O -2

In the Lewis structure of the iodate ion, 1037, that satisfies the octet rule, the formal

charge on the central iodine atom is

QD

O00O0
O




11. |Employ formal charges to identify the most likely structure of a compound when Ch. 9 Sect. 9.7 Questions &

multiple Lewis structures are possible. (Sec. 9.7)

Problems # 9.104

406

Several resonance structures for the molecule CO,
are shown next. Explain why some of them are
likely to be of little importance in describing the
bonding-in-this-mglecule.

Lawest FC




11. |Employ formal charges to identify the most likely structure of a compound when Ch. 9 Sect. 9.7 Questions & 406
multiple Lewis structures are possible. (Sec. 9.7) Problems # 9.104

Several resonance structures for the molecule CO,
are shown next. Explain why some of them are
likely to be of little importance in describing the
bonding in this molecule.

(a) O=C=O (c) SE)EEZ O
(b) : 0=C—O: (d) _o—g—o"

(a) This is a very good resonance form; there are no formal charges and each atom satisfies the octet rule.

(b) This is a second choice after (a) because of the positive formal charge on the oxygen (high
electronegativity).

(¢) This is a poor choice for several reasons. The formal charges are placed counter to the
electronegativities of C and O, the oxygen atom does not have an octet, and there is no bond between
that oxygen and carbon!

(d) This is a mediocre choice because of the large formal charge and lack of an octet on carbon.




12.

Evaluate the concept of resonance and draw resonance structures of a given

compound or polyatomic ion. (Sec. 9.8)

Ch. 9 Sect. 9.8 Questions &
Problems # 9.58

5.54  Draw two resonance structures for diazomethane,
CH,N,. Show formal charges. The skeletal struc-
ture of the molecule is




12.

Evaluate the concept of resonance and draw resonance structures of a given
compound or polyatomic ion. (Sec. 9.8)

Ch. 9 Sect. 9.8 Questions &
Problems # 9.58

5.54 Draw two resonance structures for diazomethane,

CH,N,. Show formal charges. The skeletal struc-
ture of the molecule is

H
C N N
H

H

I -

H—C:.\':l\;: - H—‘

The structures of the most important resonance forms are:

H

NEN:




13. |Write Lewis structures for species that do not obey the octet rule. (Sec. 9.9)

Ch. 9: Assessments: Question
Bank #59

Question Bank

Which of the following substances will display an incomplete octet in its Lewis

structure?

O CO2
O €2
O IC

O NO
O SOz

Which of the elements listed below is most likely to exhibit an expanded octet in its

compounds?
O O
O S
O Na
O C
O N




13.

Write Lewis structures for species that do not obey the octet rule. (Sec. 9.9)

Ch. 9: Assessments: Question
Bank #59

Question Bank

Which of the following substances will display an incomplete octet in its Lewis
structure?

O CO2
O CIz
M ICI

O SO

Which of the elements listed below is most likely to exhibit an expanded octet in its
compounds?

O O




13. |Write Lewis structures for species that do not obey the octet rule. (Sec. 9.9)

Ch. 9: Assessments: Question
Bank #59

Question B@

Which one of the following compounds does not follow the octet rule?

O NF3
O CFq
P
O AsH3
O HClI

Which response includes all the molecules below that do not follow the octet rule?

(1) HoS (2) BCI3 (3) PH3 (4) SF4

O (2)and (4)
O (2)and (3)
O (1 and(2)
O (3)and (4)
O (1) and (4)



13.

Write Lewis structures for species that do not obey the octet rule. (Sec. 9.9)

Ch. 9: Assessments: Question
Bank #59

Which one of the following compounds does not follow the octet rule?

O NF3
O CFq

O AsH3
O HCI

Which response includes all the molecules below that do not follow the octet rule?
(1) H2S (2) BCl3 (3) PH3 (4) SF4

O @and@) >

O (2)and (3)
Q (1) and (2)
O (3)and (4)
O (1) and (4)

Question B@




14.

Demonstrate the use of bond enthalpies to estimate the enthalpy change in a reaction. |Ch. 9: Assessments: Question
(Sec. 9.10) Bank #77

Question Bank

Example: Calculate the enthalpy change when water is
formed from H, and O,. Zﬁ/+ O 7P )"L?gQ
\O/

STEP 1 Bonds Broken @
0

2Xx(H-H)=2x436 =872 @

7N
1x (0=0) = 498 (2047 + 497 _—;HQK?@@
TOtaI =872 +498 = 1370 | BOI‘IE Bond Enthalpy
STEP 2 Bonds Made (H-H > k36
4 x (O-H) = 4 x 464 = 1856 H-0 464 |
(63) | 498

STEP 3
[Reactn

Enthalpy change = bonds broken — bong%t

= 1370 - 1856 = -486 — %o
+ eudo

The negative sign means its exothermic.




14. [Demonstrate the use of bond enthalpies to estimate the enthalpy change in a reaction. [Ch. 9: Assessments: Question |Question
(Sec. 9.10) Bank #77

Use d energies to estimate the enthaﬂ@of formation of HBr(g).

BE = 436 kJ/mol
BE(Br=Br) =192 kJ/mol t By, —+2HBr

BE(H-Br) = 366 kJ/mol -l BB Produc B,
+262 kJ/mol

AH'{= YBE(repctants) — 3 BE(products)

O

O +104 kJ/mol = total energy input — total energy released
O +52kJ/mol

O -52 kJ/mol (436 - M’)\> — @ )(’é@@>

O -104 kJ/mol




14.

Demonstrate the use of bond enthalpies to estimate the enthalpy change in a reaction.
(Sec.9.10)

Ch. 9: Assessments: Question
Bank #77

Use bond energies to estimate the enthalpy of formation of HBr(g).
BE(H-H) = 436 kJ/mol
BE(Br—-Br) =192 kJ/mol
BE(H-Br) = 366 kJ/mol

O +262 kJ/mol
O +104 kJ/mol
O +52 kJ/mol
O -52 kJ/mol

<O —104 kJ/mot>

AH® = Y BE(reactants) — > BE(products)
= total energy input — total energy released

Question B@




14. [Demonstrate the use of bond enthalpies to estimate the enthalpy change in a reaction.

(Sec.9.10)

Ch. 9: Assessments: Question [Question Bank
Bank #77

Estimate the enthalpy change for the combustion of one mole of acetylene, CoH», to
form carbon dioxide and water vapor. H + O —» C)O + M O

BE(C—H) = 456 kJ/mol
BE(C=C)= 962 kJ/mol
BE(O=0) = 499 kJ/mol
BE(C=0) = 802 kJ/mol
BE(O-H) = 462 kJ/mol

O +1010 kJ/mol

161

0 GO €

AH" >)BE(reactants) — Y BE(products)
= total enpergy input — total energy released

O +653 kJ/mol 2C-H 2C=0 204
O -155 kJ/mol KQX%G> F 40J—3> @)\ $07) + (2x %7/j

(O -1010 kJ/mol

O -1759 kJ/mol 1%73% — 053




14. [Demonstrate the use of bond enthalpies to estimate the enthalpy change in a reaction.
(Sec. 9.10)

Ch. 9: Assessments: Question

Bank #77

Question Bank

Estimate the enthalpy change for the combustion of one mole of acetylene, CoH», to

form carbon dioxide and water vapor.
BE(C-H) = 456 kJ/mol
BE(C=C) = 962 kJ/mol
BE(O=0) = 499 kJ/mol
BE(C=0) = 802 kJ/mol

BE(O-H) = 462 kJ/mol AHRS SIBE reactants) S BEE products)
= total energy input — total energy released

O +1010 kJ/mol
(O +653 kJ/mol
@—155 kJ/mD
(O -1010 kJ/mol
O -1759 kJ/mol




14.

Demonstrate the use of bond enthalpies to estimate the enthalpy change in a reaction.
(Sec. 9.10)

Ch. 9: Assessments: Question
Bank #77

Question Bank

Use bond energies to estimate the enthalpy change for the reaction of one mole of
CHg with chlorine gas to give CH3Cl and hydrogen chloride.

BE(C—H) = 414 kJ/mol
BE(C—CI) = 326 kJ/mol
BE(H—CI) = 432 kJ/mol

BE(CI-CI) = 243 kJ/mol

AH® = Y BE(reactants) — > BE(products)

O 106 kJ/mol = total energy input — total energy released

-101 kJ/mol
+101 kJ/mol
+106 kJ/mol
+331 kJ/mol

O0O0O0




14.

Demonstrate the use of bond enthalpies to estimate the enthalpy change in a reaction.
(Sec. 9.10)

Ch. 9: Assessments: Question
Bank #77

Question Bank

Use bond energies to estimate the enthalpy change for the reaction of one mole of
CHg with chlorine gas to give CH3Cl and hydrogen chloride.

BE(C—H) = 414 kJ/mol
BE(C—CI) = 326 kJ/mol
BE(H—CI) = 432 kJ/mol

BE(CI-CI) = 243 kJ/mol

AH® = Y BE(reactants) — > BE(products)

O 106 kJ/mol = total energy input — total energy released

Q -101kJ/mol >

O +101kJ/mol
O +106 kJ/mol
O +331 kJ/mol




15. }\pply the‘valence-shell electron-pair repulsion (VSEPR) model to predict the shape of |[Ch. 10 Sect. 10.1 Questions & [454
a molecule or polyatomic ion. (Sec 10.1) Problems #10.7  ¢o
Ch
6.7 Predict the geometries of the following species us- EC 7 v vo
ing the VSEPR method: (a) PCl;, (b) CHCl;, ¥ C 3  ( C]
(©) SiHy, (d) TeCl,.  _2¢ O 9‘;79@ . '
pre, DI,?.AE;L pormiin| | awew |pave| Siwge | Geomsty | | ction | sfies
( \Z 5 Q} :XX; Xe— A— X 2 0 Linear Linear (;zz o &6 )
. . Bia—x 1 1 Linear Linear f
Total number of Domains(Electron Pairs) 4’ @ = : R L T e e
Number of Bonding Pairs 3 S RO A N I N C\z
: A
Number of Lone Pairs 1 wE; f_Ag I T T T )
. £ PN .
Arrangement of Electron Pairs ie{wM] [ /] ™ i C | | Tevanear s
Molecular Geometry/Sh Jzswa s o (D[ ) G
\ \ 3 O 1 Trigonal pyrami Tetrahedral PH;
olecular Geometry/Shapes A gy A,l . Sl B,
B On d An gl e l D Fl , 5 AXE, >|< 2 2 Bent Tetrahedral SeBr;,
3 <
o e " AXE, & 1 3 Linear Tetrahedral Cl,
Hybridization 5 ,P g



P=5ve

Bonding with 3 Cl

So 5+3=8/2= 4pairs

3 bonding pairs and 1 lone
pair

For 4 pair of electron the
regular geometry is
tetrahedral, since one lone
pair is present the shape
changes to trigonal.

atom.

So, 4+4 = 8/2=4 pairs
All four pairs are
bonding.

So its having a
regular tetrahedral
geometry.

atom.

So, 4+4 = 8/2=4 pairs
All four pairs are
bonding.

So its having a
regular tetrahedral
geometry.

So, 6+4= 10/2=5 pairs
4 bonding and 1 lone

pair. For a molecule with

5 pair of electron is
trigonal bipyramidal
since a lone pair is

present it changes into

Sea Saw

15. ;‘\pply the‘valence-shell electron-pair repulsion (VSEPR) model to predict the shape of |[Ch. 10 Sect. 10.1 Questions & [454
a molecule or polyatomic ion. (Sec 10.1) Problems # 10.7
6.7 Predict the geometries of the following species us-
ing the VSEPR method: (a) PCl;, (b) CHCI;,
(C) SiH4, (d) TeCl4.
' Cl
P ) | e
CI/ \"llcl /Cm,CI w'Si o187,
ClI ) H“ N ""//
Cl Cl H % Cl
H Cl
Tetrahedral Tetrahedral
Trigonal Pyramidal C= 4ve Si= 4ve
Bonding with 4 other ~ Bonding with 4 other Sea Saw
Te= bve




16. |Predict deviations from ideal bond angles in structures based on presence of lone Ch. 10 Sect. 10.1 Questions &

pairs on a central atom. (Sec 10.1) Problems # 10.14
6.14 Wthh

. Dllowing species al{etrihedra]?
SiCl,, ! ﬁ» dCiy”

S Clyg~ J{W\/\M
SeF L o
Ly -5
6+ Txd -

= 9% -

7,

~




16.

Predict deviations from ideal bond angles in structures based on presence of lone
pairs on a central atom. (Sec 10.1)

Ch. 10 Sect. 10.1 Questions & |454
Problems # 10.14

6.14  Which of the following species are tetrahedral?

SiCl4, SeF4, XeF4, CI4, CdCl4—

10.14  Only molecules with four bonds to the central atom and no lone pairs are tetrahedral (AB,).

-

Cl I %
. L . O | Cl——Cd ——C
Cl | Cl

What are the Lewis structures and shapes for XeF, and SeF,?




17. |Predict deviations from ideal bond angles in structures based on presence of lone

pairs on a central atom. (Sec 10.1)

Bank #38

Ch. 10: Assessments: Question |Question

The bond angle in Cl»0 is expected to be approximately

O 90°.

@ % WY

(=] : :
O 109.5 . Total | Generic Picture Bonded | Lone Molecular Electron Example | H Bond
Domains | Formula Atoms | Pairs Shape —/ -zation | Angles
° 1 AX A— X 1 Linear Lunear H, S 180
O 120 * 2 AX; X—A— X 2 Linear Linear CO;
sp 180
O 14 50 AXE O a—x 1 Linear Linear CN’
' z 3 AXs, >|< 3 Trigonal planar Trigonal planar AlBr;
o A
O 180°. A,
AXE 2 Bent Trigonal planar SnCl
2 0 Ep e sp® 120
P
x/ X
AXE; Jio) 1 Linear Trigonal planar O,
)(—Ag
”
2 O ( 4 AXs X 4 Tetrahedral Tetrahedral SiCly
:
_ 4 _
— AXGE O 3 Trigonal pyramid Tetrahedral PH; ‘—\
A 3 /@
W ) sp ( 109:
X s ) | A\ N\
AX,E» X 2 2 \'> Bent Tetrahedral SeBr;
W | —
— A
\ ~ 57
/% AXE, % 1 Linear Tetrahedral Cly
A
50




17. |Predict deviations from ideal bond angles in structures based on presence of lone Ch. 10: Assessments: Question |Question
pairs on a central atom. (Sec 10.1) BanK #38
p—

The bond angle in Cl»0 is expected to be approximately
O 90°.

@109 50 > Total | Generic Picture Bonded | Lone | Molecular
Domains | Formula Atoms | Pairs Shape

Electron Example | Hybridi Bond
Geometry -zation | Angles
o 1 AX A— X 1 0 Linear Linear H, S 180
O 120 . 2 AX, Xe—A— X 2 0 Linear Linear CO;
sp 180
O 1450 AXE O a—x 1 1 Linear Linear CN’
' 3 AXs, >|< 3 0 Trigonal planar Trigonal planar AlBr;
o A,
O 180~ A,
AXE 2 1 Bent Trigonal planar SnCl
2 Q g p 2 sp? 120
x/ \x
AXE; Jio) 1 2 Linear Trigonal planar O,
X—A
D
4 AXqy )I< 4 0 Tetrahedral Tetrahedral SiCl,
A,
x \XX
AXSE O 3 1 Trigonal pyramid Tetrahedral PH;
A sp’ 109.5
X
NG
AXZE; >I< 2 2 Bent Tetrahedral SeBr;
A
v
Tetrahedral Cl,

<&
S
AXE; 0 1 3 Linear
A
S




17. |Predict deviations from ideal bond angles in structures based on presence of lone

pairs on a central atom. (Sec 10.1)

Ch. 10: Assessments: Question
Bank #38

Question Bank

The C-N-O bond angle in nitromethane, CH3NO>, is expected to be approximately

O 60"
O 90"
O 109.5".
O 120°.
O 180°.

Total | Generic Picture Bonded | Lone Molecular Electron Example | Hybridi Bond
Domains | Formula Atoms | Pairs Shape Geometry -zation Angles
1 AX A— X 1 0 Linear Linear H, S 180
2 AX, Xe—A— X 2 0 Linear Linear CO,
sp 180
AXE  aA—x 1 1 Linear Linear CN’
3 AXs, >|< 3 0 Trigonal planar Trigonal planar AlBr;
A
x/ \x
AXE 2 1 Bent Trigonal planar SnCl
2 Q g p 2 sp? 120
x/ \x
AXE; Jio) 1 2 Linear Trigonal planar 0,
X—A
D
4 AXqy >|< 4 0 Tetrahedral Tetrahedral SiCl,
g
X \x
AXSE O 3 1 Trigonal pyramid Tetrahedral PH;
A sp’ 109.5
X
NG
AXZE; >I< 2 2 Bent Tetrahedral SeBr;
A
x
AXE; 1 3 Linear Tetrahedral Cl,




17. |Predict deviations from ideal bond angles in structures based on presence of lone
pairs on a central atom. (Sec 10.1)

Bank #38

Ch. 10: Assessments: Question

Question Bank

The C-N-O bond angle in nitromethane, CH3NO>, is expected to be approximately

O 60"
O 90"

o Total | Generic Picture Bonded | Lone Molecular Electron Example | Hybridi Bond
O 109. 5 . Domains | Formula Atoms | Pairs Shape Geometry -zation Angles
1 AX A— X 1 0 Linear Linear H, S 180
2 AX, Xe—A— X 2 0 Linear Linear CO,
sp 180
1800 AXE  aA—x 1 1 Linear Linear CN’
O ' 3 AXs, >|< 3 0 Trigonal planar Trigonal planar AlBr;
A
x/ \x
AXE 2 1 Bent Trigonal planar SnCl
2 Q g p 2 sp? 120
x/ \x
AXE; Jio) 1 2 Linear Trigonal planar 0,
)(—Ag
4 AXqy >|< 4 0 Tetrahedral Tetrahedral SiCl,
A,
x \XX
AXSE O 3 1 Trigonal pyramid Tetrahedral PH;
)(/A(-nx sp’ 109.5
X
AXZE; >I< 2 2 Bent Tetrahedral SeBr;
A
~ 57
AXE; 0 1 3 Linear Tetrahedral Cl,
A
~ 52




18.

Assess whether or not a molecule will have a dipole moment. (

Ch. 10: Assessments: Question
Bank #16

Sec 1
PoLAR Z&gwwm‘m( NON-POLAR %ﬁ

|
Whichlpé)ne of the ¥ol ing+holecules has a zero dipole moment?

Which of the following mollegules hag

O co C| POl
O CHClp F = %ﬁ,, . PD/
O SO3 C| gp 72
O SOy g) e @ "o
O NH3 +7 XV
2

=

\3 onds but is 4@ olecule?

=

=)

o .

Boron Trifluoride




18. |Assess whether or not a molecule will have a dipole moment. (Sec 10.2) Ch. 10: Assessments: Question |Question
Bank #16

Which one of the following molecules has a zero dipole moment?

O Co
O CHCIp
O S02
O NH3

Which of the following molecules has polar bonds but is a nonpolar molecule?
O PCl3

O NCI3 tF:
e s

O HF 5 FDR
O 0Cly %K \.,F s s

;.

Boron Trifluoride



19. |Employ valence bond theory to describe the bonding in covalent molecules. (Sec. 10.3) Chapter 6, Section 6.3 Questions &
_— Problems # 6.26

6.26  Usevalence bond theory to explain the bonding C| = P H - <
i :; End HCI. Show how the atomic orbitals
overlap when a bond is formed. =D Pk O

0 = =i bod
Cl- ¢ ! $ 0y
O




19. |Employ valence bond theory to describe the bonding in covalent molecules. (Sec. 10.3) Chapter 6, Section 6.3 Questions &

Problems # 6.26 Page

6.26  Use valence bond theory to explain the bonding & (o0 close)
in Cl, and HCIl. Show how the atomic orbitals
overlap when a bond is formed.

1 | | | 1 |

Bond length Internuclear ——
CI (74 pm) distance
2
(el + (o) — (o) >a
3p, orbital 3p, orbital O bond

HCI

(@) + T — (@<

1sorbital 3p, orbital o, bond



19.

Employ valence bond theory to describe the bonding in covalent molecules. (Sec. 10.3)

Chapter 6, Section 6.3 Questions &
Problems # 6.26

Page341

6.31  Describe the bonding scheme of the AsH; mole-

cule in terms of hybridization.




19.

Employ valence bond theory to describe the bonding in covalent molecules. (Sec. 10.3) Chapter 6, Section 6.3 Questions &
Problems # 6.26

Page341

6.31  Describe the bonding scheme of the AsH; mole-

cule in terms of hybridization.

AsH, has the Lewis structure shown below. There are three bond pairs and one lone pair. The four electron
pairs have a tetrahedral arrangement, and the molecular geometry is trigonal pyramidal (AB,E) like ammonia

(See Table 10.2). The As (arsenic) atom is in an .s'p3 hybridization state.

H—— As—H

H

Three of the .s'p3 hybrid orbitals form bonds to the hydrogen atoms by overlapping with the hydrogen s

orbitals. The fourth sp3 hybrid orbital holds the lone pair.




19. |Employ valence bond theory to describe the bonding in covalent molecules. (Sec. 10.3)

Chapter 6, Section 6.3 Questions &
Problems # 6.26

Page341

6.62  The following potential energy curve represents
the formation of F, from two F atoms. Describe
the state of bonding at the marked regions.

®

®
®

Potential energy
<
Y




19. |Employ valence bond theory to describe the bonding in covalent molecules. (Sec. 10.3) Chapter 6, Section 6.3 Questions &
Problems # 6.26 Page341

6.62  The following potential energy curve represents
the formation of F, from two F atoms. Describe
the state of bonding at the marked regions.

e
®

o ]

£ ) Atoms are far apart. There is no interaction,

=~

% 0 D > 2) - Atoms approach each other, Attractive forces are stronger than repulsive forces, so the potential energy

é @ ® of the system decreases. The 2p orbitals on I begin to overlap.

= 3)  The system is most stable; potential energy reaches a minimum. This point represents the equilibrium
- 3 bond length of F,. There is significant orbital overlap, and the electrons spend time in the region

between nuclei where they can interact with both nuclel.

4) s the distance between nuclei continues to decrease, nuclear-nuclear and electron-electron repulsions
Increase leading to an increase in potential energy.

5)  Ifthe distance between nuclei were to decrease further, the potential energy would continue to rise until

It becomes positive. The F, molecule is no longer stable.




19.

Employ valence bond theory to describe the bonding in covalent molecules. (Sec. 10.3)

Chapter 6, Section 6.3 Questions &
Problems # 6.26

Page341

According to Valence Bond Theory which orbital is left vacant in the molecule BF3?

O sp2

Osp3 BF/)
bl

ok

Pop

O s

According to Valence Bond Theory, which orbital is left vacant in the molecule BH3?

O sp3
O sp2
O sp

O s




20. [Determine the hybridization of an atom in a molecule or polyatomic ion. (Sec. 10.4) Chapter 6, Section 6.4 Questions &
Problems # 6.32

6.32  What is the hybridization state o
in H3Si—SiH;?

Sl r i+

4 +@x | g, —H
L DA G

Sijn SiH4 and



20. [Determine the hybridization of an atom in a molecule or polyatomic ion. (Sec. 10.4) Chapter 6, Section 6.4 Questions &
Problems # 6.32 Page

6.32  What is the hybridization state of Si in SiH, and

Strategy: The steps for determining the hybridization of the central atom in a molecule are:

draw Lewis Structure use VSEPR to determine the use Table 10.4 of
of the molecule = electron pair arrangement ~ — the text to determine
surrounding the central the hybridization state
atom (Table 10.1 of the text) of the central atom
Write the Lewis structure of the molecule. Write the Lewis structure of the molecule.
i i
I .
e H—Si—Si—H
H

Count the number of electron pairs around the “central atoms”. Since there are four electron pairs
around each Si, the electron arrangement that minimizes electron-pair repulsion for each Si is

Count the number of electron pairs around the central atom. Since there are four electron pairs around
tetrahedral.

Si, the electron arrangement that minimizes electron-pair repulsion is tetrahedral
.3 . e U
We conclude that each Si is sp” hybridized because it has the electron arrangement of four sp™ hybrid

o . . : ' '
We conclude that Si is sp” hybridized because it has the electron arrangement of four .s'p] hybrid orbitals. orbitals.



20. [Determine the hybridization of an atom in a molecule or polyatomic ion. (Sec. 10.4) Chapter 6, Section 6.4 Questions & p 341
Problems # 6.32 age
A ) A A A Te—
What is the hybridization on the in NO3 @
) .0 = (|
s NO o
/

Indicate the type of hybrld]o itals used by the central atom |

O s
O 5p2

O sp3

O sp3d2

=

Spd"

T+ TX? 23’4 CJég ,:

— |

S an{




20. [Determine the hybridization of an atom in a molecule or polyatomic ion. (Sec. 10.4) Chapter 6, Section 6.4 Questions &
Problems # 6.32 Page341

In which one of the following molecules is the central atom sp2 hybridized?
O N20
O BeCly
O NF3
O PFs

The hybridization of the central nitrogen atom in the molecule N2O is



20. [Determine the hybridization of an atom in a molecule or polyatomic ion. (Sec. 10.4) Chapter 6, Section 6.4 Questions &
Page341
Problems # 6.32
N,N-diethyl-m-tolumide (DEET) is the active ingredient in many mosquito repellents.
What is the hybridization state of carbon indicated by the arrow in the structure of
DEET shown below?

O CH,
I | | | Ibuprofen is used as an analgesic for the relief of pain, and also to help reduce fever.

“;( ‘ g ® ' /( N ¢ /( “: ibuprofen shown below?

H,C
H  CH,

|
A \C/C\

H

H

O sp3d
O s;oBd2

CH;

CH

What is the hybridization state of carbon indicated by the arrow in the structure of

3




. |Analyze the bonding in molecules containing multiple bonds. (Sec 10.5) Chapter 6, Section 6.5 Questions &
Problems # 6.41

6.41 How many sigma bonds and pi bonds are there in
each of the following molecules? 9@ my G =

h
Cl—CII{—Cl H®0’§€Cl f@@e/@@éecgceﬂ




21,

Analyze the bonding in molecules containing multiple bonds. (Sec 10.5)

Chapter 6, Section 6.5 Questions &
Problems # 6.41

6.41 How many sigma bonds and pi bonds are there in

each of the following molecules?

P a
Cl—(ll—Cl C=C_ HyC—C=

g H H

(a) (b)

a. Sigma=4 ; pi=0
b. Sigma=5 ; pi=1
c. Sigma=10; pi=3




21,

Analyze the bonding in molecules containing multiple bonds. (Sec 10.5)

Chapter 6, Section 6.5 Questions &
Problems # 6.41

Page341

6.42

How many pi bonds and sigma bonds are there in
the tetracyanoethvlene molecule?

'The number of pi bonds in the molecule below is

N= H—C=C—C=N

|
HH

N=




. |Analyze the bonding in molecules containing multiple bonds. (Sec 10.5) Chapter 6, Section 6.5 Questions &
Problems # 6.41 Page341

6.42 How many pi bonds and sigma bonds are there in
the tetracyanoethylene molecule?

N=C C=N
N\ P&
C=C
4 N
N=C C=N

a.Sigma=9 ; pi=9




21. |Analyze the bonding in molecules containing multiple bonds. (Sec 10.5)

Chapter 6, Section 6.5 Questions &
Problems # 6.41

Page341

The number of pi bonds in the molecule below is The number of pi bonds in the molecule below is

H—C=C—C=sN

|| H—CaC—C—C—CaC—H

H H

61

€) 2
O3 O 2
O 5 O 4
9 O 6
O 10

O 15

H H
|

|
H H




21,

Analyze the bonding in molecules containing multiple bonds. (Sec 10.5)

Chapter 6, Section 6.5 Questions &
Problems # 6.41

Page341

The number of pi bonds in the molecule below is

O 1
O 2
3
9 -
O°9 O 6
O 10

H—C=C—C=sN

| H—C=C—C—C—C=C—H

H H

O 15

The number of pi bonds in the molecule below is

H H
|

|
H H




22.

Explain how atomic orbitals overlap to form molecular orbitals according to molecular
orbital theory. (Sec. 10.6) Chapter 6, Section 6.6 Question Bank # 74 Page

According to Molecular Orbital Theory, two separate 1s orbitals interact to form what O ZS@\(%

mglez:)u(l)anrI orbital(s)? bé A/J | | Q\"C}‘ ﬁ: dwb([
o and o* ! /\29 aw%M@ O—P F W
a G—*

s
O mandrr ( J H’l: AOSO“PO O
O ocandm g\")@ju JQ@M 79-? Il ]QIC) T*

According to Molecular Orbital Theory, two separate@wbitals interact about the x-
axis to form what molecular orbitals?

O mn,ando

O o,0mandm



22.

Explain how atomic orbitals overlap to form molecular orbitals according to molecular
orbital theory. (Sec. 10.6) Chapter 6, Section 6.6 Question Bank # 74

Page

According to Molecular Orbital Theory, two separate 1s orbitals interact to form what
molecular orbital(s)?

(O oonly

Q oandaD
(O monly

O mandr
O ocandm

According to Molecular Orbital Theory, two separate py orbitals interact about the x-
axis to form what molecular orbitals?

@o an@
O mandmn*
O o,0"andmn
O mn,ando

O o, o 1M, and 11"




22.

Explain how atomic orbitals overlap to form molecular orbitals according to molecular
orbital theory. (Sec. 10.6)

Chapter 6, Section 6.6 Question Bank # 74

Page341

According to Molecular Orbital Theory, two separate py orbitals interact about the y-

axis to form what molecular orbitals?
(O ocando”
O mandrr
(O o,c*andm
O mmando
O o,0mandr




22.

Explain how atomic orbitals overlap to form molecular orbitals according to molecular
orbital theory. (Sec. 10.6)

Chapter 6, Section 6.6 Question Bank # 74

Page341

According to Molecular Orbital Theory, two separate py orbitals interact about the y-

axis to form what molecular orbitals?

(O ocando” %

Q nmand 1t

(O o,c*andm
O mmando

C ]

O o0 mandm O@




23.

Identify bonding and antibonding molecular orbitals. (Sec. 10.6)

Chapter 6, Section 6.6 Question & Problems
6.46

Page

6.46  Sketch the shapes of the following molecular or-

nd(73;,.)How do their ener-
gies compares?




23. |ldentify bonding and antibonding molecular orbitals. (Sec. 10.6)

Chapter 6, Section 6.6 Question & Problems
6.46

6.46  Sketch the shape‘; of the following molecular or-
bitals: o, o, T, and How dotheir ener-

gies compare?

ounFbondineg

Molecule

A St bte
Atom 3 Atom

% ls it \\\ ls

1| 1 i

\ a 1s / ﬁ

? \ / [}
‘H’ \\2 /

~ Sigma (0): all single bonds are o bonds
- Pi (1) only double and triple bonds have 1 bonds

Destructive Antibonding sigma (0' ) ﬂ 0 Aa
interference molecular 1
Constructive Bonding sigma (0, )
interference molecular orbital

2, &g

Bond vs. antibond
- Bond: stabilizing interaction between two ‘atoms
- Antibond: destabilizing interaction »n between two atoms




23. |ldentify bonding and antibonding molecular orbitals. (Sec. 10.6) Chapter 6, Section 6.6 Question & Problems

6.46 Page

6.46  Sketch the shapee of the followmg molecular or-
bitals: @, 0’15,@ and 7r2,, How do their ener- “9 ? r [

gies compare?
Ly

O’}lM\/(/V\vaY

Antibonding sigma @3, ) \ ) % \’)\ (J/V
molecular orbital olecule
; A

Antibonding
moledylar orbits

Atom Ato Atom AN Atom
5 2p 2 : 2p 2p
Bonding sigma &, ) 2 *
molecular orbital -

0 I

- Sigma (0): all single bonds are o bonds  stabilizing interaction between two atoms
— Pi(m): only double and triple bonds have 1 bonds ="Antibond: destabilizing interaction between two atoms



23. |ldentify bonding and antibonding molecular orbitals. (Sec. 10.6) Chapter 6, Section 6.6 Question & Problems

6.46 Page

6.46  Sketch the shapes of the following molecular or-
bitals: 3, 0%, T, and 7. How do their ener-
gies compare?

1s O @@= OO0 Ty 8‘%’8
. 00 T

The energy is lowest for sigma 1s and highest for pi *2p.
Pi bond has higher energy and weaker than sigma bond. The
order of increasing energies is

1015, Oy, Myp, and 3.

s’



24,

Draw Lewis structures with and without expanded octets for species where both are

Ch. 10: PDF

* Q24. Which of the elements listed below is most likely to exhibit an

expanded octet in its compounds? OC; N

o

‘Wrod 3 S, Ng

S

DR i @




24,

Draw Lewis structures with and without expanded octets for species where both are

Ch. 10: PDF

* Q24. Which of the elements listed below is most likely to exhibit an

expanded octet in its compounds? O; S; Na; C; N

can accommodate more than 8 electrons.

Ans : S as it is in 3" period and due to the availability of d orbitals it

DR AL @




24,

Draw Lewis structures with and without expanded octets for species where both are

Ch. 10: PDF

5.66  Write Lewis structures for the reaction

AICl, + CI” — AICI,
What kind of bond joins Al and Cl in the product?

DR @




24, |Draw Lewis structures with and without expanded octets for species where both are ~ |{Ch. 10: PDF PDF #24
5.66  Write Lewis structures for the reaction
AICI, + CI” — AICI,
What kind of bond joins Al and Cl in the product?
The reaction can be represented as:
:(I?| :
:Cl A Clé & 261 — 3(:?:1—/|\l—(:?:l=
:Cls :Cls
The new bond formed is called a coordinate covalent bond.




25,

Evaluate the concept of resonance and draw resonance structures of a given

Ch. 9: PDF

Draw the resonance for NCS- and predict the stablestructure.

PDF #25 @




25. |Evaluate the concept of resonance and draw resonance stuctures of given Ch.9: PDF PDF #25 @

Draw the resonance for NCS- and predict the stable structure.

2 o = 1 - )
2!\! C:S:] - [.h! 5 §l - [:N:C §:

Il structure is most stable
because N- can hold negative
charge as it is more
electronegative than Sulphur

Ans : Whenever a single Lewis structure cannot describe all the
properties of a molecule a number of structures with similar energy are
written to describe all the properties. The actual structure is in between
of all these contributing structures and is known as the resonance
hybrid. The individual structures are resonance structures and the
phenomenon is resonance.




The End

Good Luck!!!



