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Isotopes: An Example

1§C

protons: 6p* 6 p* 6 p*
neutrons: 6n 7n 8n
electrons: 6 e 6e 6e

17
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Exercise

How many protons, electrons, and neutrons are in the following atoms:

protons electrons neutrons

32

S
16
65

Cu
29
U=-240

Note: Neutral atoms are having the same number of electrons as
protons!

 S———

18
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Exercise

The Answer: How manv nrotons. electrons. and neutrons are in the
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» In general, the atomic mass can be calculated using the
equation:

Atomic mass = ), (fraction of isotope n) X (mass of isotope 1)

n

(fraction of isotope 1 X mass of isotope 1)

(fraction of isotope 2 X mass of isotope 2)

(fraction of isotope 3 X mass of isotope 3) + ..

Nﬁte: 'the_ fmctién of each isotope = its natural abﬁndamf: (’%}.f I 0()

© 2018 Pearson Education. Ine. - This Presentation is NOT an Atematve 1o the Textook!

2.7 Atomic Mass: Example

example  Atomic Mass

Copper has bwo naturally ocourmne tsotopes: Cu-63 with n’m£ 629396 mum i;md a patnral abundsnce -'.é 69.17%, fmd Cu 68
with miass 64.9278 an and 8 satural sbundanee of 30.83%. Caleulate the atomic viss of copper

snluﬁnn

Cmuﬂﬂ th-ﬂ pu‘*enl mtm*s.l ahmd.ame:-, mto 69.17

decimal form by dividing by 100 FrachionCu-63 = o™ = 0.6917

383
Fracticas Cu-63 = ”:lﬁ Oﬁw = 3K
wﬁcﬁla& ﬁw atosnie moass using e equa- Atomic mass = 0691 7(62 ‘9396 'mm} + {3 1{}‘; 364, 9“ 78 man}
tiom given in the text. = 43.5353 smm + 200172 amu = 635525 = 63,55 amu

= Exercise: Naturally occurring chlorine consists of 75.77% chlorine-35 atoms
{mass 34.97 amu) and 24.23% chlorine-37 atoms (mass 36.97 amu). |
Calculate the atomic mass of chlorine.

| = Answer: The Atomic Mass of Cl = 8.9578 + 26.4968 = 35.45 amu
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Electron Configurations: Examples

» Lithium (Li) has an atomic number of 3, so to be neutral it
must have 3 electrons:

i
?
i
?

Electron configuration Orbital diagram
ST T T 1

ls 2s

» Carbon (C) has an atomic number of 6, so to be neutral it|
must have 6 electrons:

 ——

Electron configuration Orbital diagram

C Yool T

59
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Electron Configurations: Examples

EXAMPLE  Writing Orbital Diagrams

Write an orbital diagram for sulfur and determine the number of unpaired electrons.

SOLUTION

Since sulfur is atomic number 16 it has 16 electrons and the elec- Fai 11 l B l I

tron configuration is 157 25° 2p° 3 3p*. Draw a box for cach orbital [_L - Wy M
bs 2 2p 3s ip

putting the lowest energy orbital (15) on the far left and proceeding
to orbitals of higher energy to the right.

Distnbute the 16 electrons into the boxes representing the orbitals
allowing a maximum of two electrons per orbital and remembering
Hund's rulc. You can see from the diagram that sulfur has two
unpaired electrons,

Example: Wiite  the | Mg 1s°25°2p"357
electron configuration for P Is°25°2p%35° 3};-‘
the following elements: | Br 1222 ];. 3823 p}; 42 Sd"’-;p"

60
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2.10 Electron Configurations: Valence Electrons & Core Electrons

» Valence Electrons: electrons in all_the sublevels within the

highest principal energy level ( n).
v" One of the most important factors in the way an atom behaves, both
chemically and physically, is the number of its “valence electrons”.

v' The highest principal energy level is also known as “the valence shell"
v’ Valence electrons in atoms participate in:
‘v Bonding
v' Making cations (by losing &)
v' Making anions (by gaining &)

» Core Electrons: electrons in all lower energy levels (i.e. all
shells except the valence shell).

D 2018 Pearson Education, ing. ~ Ths mmmlamﬁ-ﬂt a0 AZgmative 1 the Testbook! 62

2.10 Electron Conhguratmns Valence Electrons & Core Electrons

Example: How many valence and core electrons are in Si and Ge

atoms?
4 valence
elgctrqns
i T — A -t;’-‘,
1 S P Ge  15°25%2p%3s%3p°45%3d'%4p?
ffd ‘é\k“ £ i ¥ s ﬁi;x i f:‘ i
Core Valence 28 core
electrons electrons electrons

{ Exercise' Draw the orbital dtagram and mdrcate how many valence
and core electrons are in: Ne Kr, Al CLO.F S and Be neutmi

atoms (atoms in their graund sta;es ie. notions)? f
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2.10 Electron Canf:guratmns Valence Electrons & Core Electrons




