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Study Guide

Atomic Number, Mass Number, and Isotopes

Modeling Atoms

[J Matter is made up of particles called atoms

Muclaus
[J Atoms are made up of smaller particles called Tha ascigus s macksof proloes
T il fematrand. 1 accauntd Tar mas
subatomic particles of e atoen's mass. A stoemi
s it [ami) is th unit used o
maaiurs the mass af subatemic
: : Electron Cloud partiches
[J subatomic particles o e whre the
alectrons are fourd, takes up Praton
. e . maost of an stom's volume. It . a Symbsal; p*
- Protons: positively charged subatomic ie mossly empty spsce. 'ah Charga: 1+
particles . Mass: about 1 amu
Symbal: & h Meutran
. . . . Change: 1- Symbsal: n®
- Neutrons: subatomic particles with no Miass: about 00005 amu Charge: 0
charge Mass: abet 1 amm

- Electrons: negatively charged subatomic particles
Types of Atoms
[J Atomic number: the number of protons in the nucleus of an atom

- Therefore, for an atom to be neutral, the number of protons (positively charged particles)

must equal the number of electrons (negatively charged particles).

Helivm The element helium is less dense Cihwar The chement silver & reflective
than air, 80 it is used in ballsans and resists corrosion, so it is often
Atomic number: ? usiel i ey

Numbaer of protons: 2 Atomic number: 47

Numbaer of slectrons: 2 Number of protons: 27

Mumbar of slectroms: 47

[ Mass number: the total number of protons plus neutrons in an atom.

- Most of the mass of an atom comes from protons and neutrons.

. Ruprasaniing Abarma The compoakion ol sy
- If you know the atomic number and mass number of an atom, then e e vaen

you can determine the number of neutrons in the atom.

"
- You can calculate the number of neutrons from the atomic number M el a 22 f; N e
Aivamic rarbas e 10
and mass number of an atom. S LA 3
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Number of neutrons = mass number - atomic number -
Vet caf gkt represant pomr be using The
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Isotopes

|:| Atoms that have the same number of protons but different numbers of neutrons.

%0 0 0
oxygen-16 oxygen-17 oxygen-18

* 8 protons * 8 protons & 8 protons

@ 8 neutrons @ 9 neutrons @ 10 neutrons
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Isotope Abundance and Atomic Mass

[J Most elements occur as a mixture of two or more isotopes. Each isotope of an element has a fixed
mass and a natural percent abundance.

Calculating Atomic Mass

Comp g Abund of C and Silicon Isotopes

silicon-30

[C] To calculate the atomic mass of an element, multiply
. . chlorine-37
the mass of each isotope by its natural abundance, @

bromine-81

expressed as a decimal, and then add the products. 6

[J The resulting sum is the weighted average mass of the
atoms of the element as they occur in nature. Atomic o 04 ama Chlorine Silcen

Atomic mass = 35.453 amu Atomic mass = 28.086 amu

Examples

Class Grade Taachars somatimas give a diffarent wasght to different types of assignments when calculating
your class grada.

First, the teacher determines the types of sssignments. snd sssagrs sach type 2

T e =

As suugnments ane
Tasts completed, the weights are
1 4 wid bo caloulate & Mudem i
Laks ) -| %0 - o ot prode.
Total: 100% Tewsk|  #15  | ,

Atomilz Mass Atomic mass & calculated sevdarly You can even et it up in the same table format, if you wishe
Hare's how to calculate the stormiz mass of magresasm

The percent abundance is like the weight in the cas grads table
H's the multiplier factar. The sum of the perosnt sbundances.
should atways be 100%.

l) Thi s contribution of
wach isotope i like the
waighted score. Add all tha

Mmiagnesium- 24 i s 1 = ol - 190

contributions 1o find the
tomic mass, 1t should
always be doser to the

g - 25 0% x = - 5 mass of the most abundart
isctope—in this case,
magnesium- 26 % = | % - 29 2 amu.
Total: 100% . Totat: | 4.4 (-J



