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Exam 1: Friday 10/5/07 (here in lecture)
Bring a scamtron form 882 (100 question jobby-doo)
How many questions will be on the exam?
enough to keep you busy for 50 min

Some of you will finish early
Some of you will have just enough time
Some of you will not finish on time

As always, it depends upon you level of preparation...
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Exam 1: Friday 10/5/07 (here in lecture)

What will be covered on the exam?

What do I need to bring?
*Chapter 1-3 (all)
*Chapter 4: (4.1-4.5 and 4.10)
*Any thing from lab as well

Bring a Pencil, Eraser, Calculator and scamtron form 882

YOU NEED TO KNOW YOUR LAB SECTION NUMBER!
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How should I prepare for the exam...

1. Get some sleep the night before.

2. Go over your quizzes.

3. look at your HW

4. look over additional HW problems
5. Focus on what you know first

What should I not do...
1. Put off studying until Thursday night
2. Party Thursday night! (there will be plenty of time for that later)
3. Snarf down 4 doughnuts and 3 red-bulls right before the
exam!

10-1-07 CSUS Chem 6A FO7 Dr. Mack




There will be none of this...

‘_‘
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last electron to fill: 3p* electron configuration:

1s2 2s2 2p% 3s2 3p*
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Last time...
Electron Configurations are written by shell even though the
% | electrons fill by the periodic table: e
18t 1
; 4 5 [ 7 8 i 10
Li Be B C N o i Ne
2! | 2 252y | 227 | 25 | 2%t | 289 | ot
IEII 12 }\3[ ]é*z 13 16 'lCT ASI
a
3 = a3y | a8y | sy | aapt | atap’ | alapt |
19 20 21 22 23 24 25 26 27 oll 29 30 31 32 23 M 35 36
K Ca Sc Ti v Cr Mn Fe Co &a Cu Zn Ga Ge As Se Br Kr
4 42 | adad' | adar? | 4sta® | asal | o | 453t | actad” ﬂg'w'" ] L e e e i el

last electron to fill: 3d®

electron configuration by 12 282 2p° 3s2 3pb 4s? 3d8
filling:

[Ar]
electron configuration by -
shell: (write this way) 1s? 25 2p® 3s? 3pb 4s? 3d8
Core notation:  [Ar] 3d%4s?
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Chapter 4: Forces between particles

Learning Objectives

After completing this chapter, you should be able to:

1. Draw Lewis structures for simple molecules.

2. Relate ion charge to the nearest ideal gas element electron configuration.
3. Write and name the formulas for ionic compounds and covalent molecues.
4. Draw Lewis structures for molecules and polyatomic ions and apply
VSEPR theory to predict molecular and ionic shapes.

5. Use electronegativities and the VSEPR model to determine the type of
bonding and geometry of a compound and, if covalent, if the molecule is
polar.

8. Relate melting points and boiling points of pure substances to the strengths
and types of inter-particle forces present.
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Electron Configurations of the Noble gasses: p
ns

P Al

1A / 1_8\

a2 13 14 15 16 17 | 2
1004 | 2A 3A  4A o

A
2]
Mg P

15

pleil3 4 5 6 7 8 9 10 11 12[8

BRI

Si

6A  7A | ao00

The atoms gain or lose
H electrons to attain the

e electron configuration of the =
Li Be

aon | sorms nearest Noble gas. ws

2zames 2430 | 3B 4B 5B 6B 7B -~ 8B

Electron Configurations of the Noble gasses:

Sl 3 4 5 6 7 8 9 10 11 12 [EERiEEEE

. 1B 2B | zssms | 2s08ss | s0e7ss | s2oes | 354527 | 30mas

390953 | 40076 | 44.9559

19 20 21
K Ca Sc

22 3 24
Ti v Cr
4788 | 50.M15 | 519961

25 26 27
Mn Fe Co
54.9381 55547 | 58.9332

28
Ni
58.693

29 30 31 32 33 34 35 36
Cu | Zn Ga Ge As Se Br Kr
63.546 6539 69.723 7261 749216 T5.96 T9.904 B3.50

22,9898 | 24,3050 [ 39.948
19 20 36
K C 4 . K

lwwm wm «] Each Noble gas has a valence electron configuration: ||
3 38 5
Ri Sr 2 6 Xe

s | se E 8
Cs Ba o Rn

L i For a total of 8 valence electrons (octet) =
Fi R 1

tzz.:l zas?zs 217 and n = the shell number (293)

71
*Lanthanide series Ce Pr Nd | Pm | Sm Eu Gd Tb Dy | Ho Er | Tm Yb Lu
140115 | 130.908 | 144.24 (145 150.36 | 151.965 | 157.25 158.925 162.50 164.930 167.26 | 168.934 | 173.04 | 174967
790 | @ 92 | 9 | o 95 % | 97 a8 % | 100 | 101 | 102 | 103
tActinide series Th Pa u Np Pu Am | Cm | Bk Cf Es Fm | Md | No Lr
| 232,038 | 231036 | 238020 | 237.048 | (248 1243) 247 | (247) | 251} 252) 257 (258) 1259) {260}
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ws| Thi lains the ch fi iC 10NS: -

«w This explains the charges we see for atomic ions: -

55 . - - - . - P o e e . - P e -

Cs Ba *T.a Hf Ta w Re Os Ir Pt Au Hg Tl Pb Bi Po At Rn

132905 | 137.327 | 138906 | 17840 | 180998 | 19380 | 186207 | 19023 | 19222 | 19508 | 196967 | 20059 | 204383 | 2072 | 208980 | 200 | (no) | 22

a7 88 89 104 | 105 | 106 | 107 | 108 | 109 | 110 | 111 12 114 116 118
Fr Ra | fAc || Rf | Db Sg | Bh | Hs | Mt

@3 | 226025 | 27aozs (| @en | @62 | Gen | @62 | oem | o0 | @en | o7 | em) 257) 1289 (2931

E] 59 60 61 62 63 [ 65 [ 67 68 69 70 71

*Lanthanide series Ce Pr Nd Pm | Sm Eu Gd Tb Dy | Ho Er Tm Yb Lu

| 140115 I 140908 | 144.24 145 | 15036 | 151.965 | 157.25 158.925 | 162.50 164.930 | 167.26 | 168934 | 17304 | 174.967

90 91 2 | @ 94 9 9% | 97 98 99 100 | 100 | 102 | 108

tActinide series Th Pa u Np Pu Am | Cm | Bk Cf Es Fm  Md | No Lr

| 232038 | 2510% | 238009 | 2w0us | a0 | 2w | oan | @i | osn | s | Gsn | e | s | dso)
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Covalent Bonds (Diatomic Molecules)

Covalent chemical bonds involve the sharing of a pair of valence
electrons by two atoms.

Covalent bonds lead to stable molecules if they share electrons in
such a way as to create a noble gas configuration for each atom.

(octet: ns’np®)

Hydrogen gas (H,) forms the simplest covalent bond in the diatomic
hydrogen molecule.

This hydrogen shares ...and this hydrogen
an electron pair shares an electron pair.
2 electrons
just like He! . .
J Bonding pair (bp)
of electrons
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Lewis Theory: 1916-1919 - Lewis, Kossel, and Langmuir

Elements of the theory:

1. Valence electrons play a fundamental role in chemical bonding.

2. Ionic bonding involves the transfer of one or more electrons
from one atom to another.

3. Covalent bonding involves sharing electrons between atoms.

4. Electrons are transferred or shared such that each atom gains an
electron configuration of a noble gas (ns’npf), i.c. having 8 outer
shell (valence) electrons.

5. This arrangement is called the octef rule.

Exceptions to the octet rule do exist and will be explored later.
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Lewis Theory: 1916-1919 - Lewis, Kossel, and Langmuir

Elements of the theory:

1. Valence electrons play a fundamental role in chemical bonding.

2. Ionic bonding involves the transfer of one or more electrons
from one atom to another.

3. Covalent bonding involves sharing clectrons between atoms.

4. Electrons are transferred or shared such that each atom gains an
electron configuration of a noble gas (ns’npf), i.c. having 8 outer
shell (valence) electrons.

5. This arrangement is called the octet rule.

Exceptions to the octet rule do exist and will be explored later.
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Lewis Symbols represent the resulting structures that accommodate the
octet rule.

[1am) [ 2a@) | [3a03) 4a(14) | sA(15) | 6a(16) | 7a(17) | 8A(18) |

ns! ns? nénp!  n&np? | nénp® | nénp® | nénp® nngf

o 2|*Li |+Bes “Be+ *Ce|*N+|20+ tF: iNe:
3 N s . i .
3|+Na | *Mg* <Al+ | +Sie|+P+|15- zCIt tAr:

In a Lewis symbol, an element is surrounded by up to 8 dots.
The elemental symbol represents the nucleus and the dots represent the
valence electrons.
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Draw the Lewis dot representations for the following
element:

Element electron configuration # of valence electrons

carbon 1s22822p? 4
(2522p?)
Lewis Symbol: * C i
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Draw the Lewis dot representations for the following
element:

Element electron configuration  # of valence electrons

Bromine [Ar]3d!04s24p3 7
(4s*4p°)
Lewis Symbol: 4 BI’ M
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Drawing Lewis Structures:

Since hydrogen has only one electron in its valence, it satisfies the
octet rule with a duet.

H-atom: H, molecule:
H- H:H
The “dash” represents a bonding pair (bp) of electrons.
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When other covalent species form, there are additional
electron pairs that do not participate in bonding.

These are called “lone pairs” (Ip)

H- + . F - H:F:
one bonding pair & three lone pairs (octet)
hydrogen fluoride: ~ HF H-F

“single bond”
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Example: H,O (water)

Each hydrogen atom has one electron (1 dot)
The oxygen atom has six electrons (6 dots)

Since H can only have one bond, O must be in the center:
H:O:H
Now connect the atoms to achieve octets (duet for H).

20  H-O-H  20p)
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Example: H,O (water)

Since H can only have one bond, O must be in the center:

You can also draw the structure this way:

2 (bp) The flat Lewis dot structures
will be the same when
H represented in 3-D!
2 (1p) H-O-H
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CH,

1A(1) | 2A(2) 3A(13) | 4A(14) 5A(16) BA(18) | 7TA(17) BA(18)

ns'! ns n&np! | nénp? | nénp? | nenp’ | nEnpP  nenpf

o |2|*Li |*Be* *Be|*C*|*N*|20[3F3: iNe:
8 . . . . .-
& . . . . . .-

3|*Na | -Mg- “Al+|*Si|-P-|28+[:Cls|SAr:

Since hydrogen (H) can only form one bond, carbon (C) must be in the
center

H I‘—I 4 b,
H:C:H H—C—H ’
H |
H 0ip
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N2 Each nitrogen atom needs 8 electrons to complete an octet...
But each nitrogen has only 5 valence electrons!
As a result, the electrons must be shared.
There are 10
_ electrons available
‘N — N-
Triple bond! -
N, needs 16
electrons (2x8)
Therefore 6 electrons must be shared (16—10)
The rest are lone pairs that complete the octet.
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