Atomic Number, Mass Number, and Isotopes
Name: ____________________________		Date: ___________________________
Part A — Key Vocabulary
1. Match the Words
Match each word to the correct meaning.
	Word
	Meaning

	1. proton
	A. The total number of protons and neutrons

	2. neutron
	B. A positively charged particle in the nucleus

	3. atomic number
	C. Atoms of the same element with different numbers of neutrons

	4. mass number
	D. A particle with no charge in the nucleus

	5. isotope
	E. The number of protons in an atom

	6. relative atomic mass
	F. The weighted average mass of the atoms of an element


Answers:
1. 
2. 
3. 
4. 
5. 
6. 

Part B — Protons, Neutrons, and Electrons
2. Complete the Table
Use the word bank.
Word Bank: positive • negative • no charge • nucleus • outside the nucleus
	Particle
	Charge
	Location

	Proton
	__________________
	__________________

	Neutron
	__________________
	__________________

	Electron
	__________________
	__________________



3. Complete the Rules
Use these words:
protons • neutrons • electrons
Atomic number = number of __________________
Mass number = protons + __________________
In a neutral atom:
Number of protons = number of __________________
To find the number of neutrons:
Neutrons = mass number − atomic number

Part C — Atomic Number and Mass Number
4. Choose the Correct Answer
Circle the correct answer.
a. The atomic number tells us the number of:
A. neutrons
B. protons
C. protons + neutrons
b. The mass number tells us the number of:
A. protons + neutrons
B. electrons only
C. neutrons only
c. An atom has 8 protons. Its atomic number is:
A. 4
B. 8
C. 16
d. An atom has 11 protons and 12 neutrons. Its mass number is:
A. 11
B. 12
C. 23
e. A neutral atom has 17 protons. How many electrons does it have?
A. 17
B. 18
C. 34

Part D — Finding the Particles
Remember
Use these rules:
Protons = atomic number
Electrons = atomic number (for a neutral atom)
Neutrons = mass number − atomic number

5. Worked Example
Sodium-23 has:
Atomic number = 11
Mass number = 23
Protons
Atomic number = 11
Protons = 11
Electrons
The atom is neutral.
Electrons = 11
Neutrons
Mass number − atomic number
23 − 11 = 12
Therefore, sodium-23 has:
· 11 protons
· 12 neutrons
· 11 electrons

6. Your Turn
Complete the table.
	Atom
	Atomic Number
	Mass Number
	Protons
	Neutrons
	Electrons

	Carbon-12
	6
	12
	_____
	_____
	_____

	Oxygen-16
	8
	16
	_____
	_____
	_____

	Sodium-23
	11
	23
	_____
	_____
	_____

	Magnesium-24
	12
	24
	_____
	_____
	_____

	Chlorine-35
	17
	35
	_____
	_____
	_____

	Potassium-39
	19
	39
	_____
	_____
	_____



7. Find the Missing Number
a. Carbon-13
Atomic number = 6
Mass number = 13
Protons = _______
Electrons = _______
Neutrons = _______

b. Aluminium-27
Atomic number = 13
Mass number = 27
Protons = _______
Electrons = _______
Neutrons = _______


c. Calcium-40
Atomic number = 20
Mass number = 40
Protons = _______
Electrons = _______
Neutrons = _______

Part E — Reading Nuclear Notation
Scientists can write an atom like this:
[image: ]
The top number is the mass number.
The bottom number is the atomic number.
So:
Mass number = 23
Atomic number = 11
8. Read the Atoms
a.
[image: ]
Atomic number = _______
Mass number = _______
Protons = _______
Neutrons = _______
Electrons = _______
b.
[image: ]
Atomic number = _______
Mass number = _______
Protons = _______
Neutrons = _______
Electrons = _______

c.
[image: ]
Atomic number = _______
Mass number = _______
Protons = _______
Neutrons = _______
Electrons = _______

Part F — Isotopes
Remember
Isotopes are atoms of the same element with:
· the same number of protons
· a different number of neutrons
Look at these carbon atoms:
	Atom
	Protons
	Neutrons

	Carbon-12
	6
	6

	Carbon-13
	6
	7

	Carbon-14
	6
	8


They are all carbon because they all have 6 protons.
They are different isotopes because they have different numbers of neutrons.

9. Complete the Sentences
Use the word bank.
Word Bank: protons • neutrons • isotopes • element
a. Carbon-12 and carbon-14 are __________________.
b. Isotopes of the same element have the same number of __________________.
c. Isotopes have different numbers of __________________.
d. The number of protons tells us which __________________ an atom is.

10. Are They Isotopes?
Write YES or NO.
Pair A
Atom 1: 6 protons, 6 neutrons
Atom 2: 6 protons, 8 neutrons
Are they isotopes? __________
Why?
They have the same number of __________________ but different numbers of __________________.

Pair B
Atom 1: 8 protons, 8 neutrons
Atom 2: 8 protons, 10 neutrons
Are they isotopes? __________
Why?
They have the same number of __________________ but different numbers of __________________.

Pair C
Atom 1: 11 protons, 12 neutrons
Atom 2: 12 protons, 12 neutrons
Are they isotopes? __________
Why?


Part G — Relative Atomic Mass
Remember
An element can have different isotopes.
For example, chlorine has:
· chlorine-35
· chlorine-37
There is more chlorine-35 in nature than chlorine-37.
The relative atomic mass is a weighted average of the masses of the naturally occurring isotopes.
This is why relative atomic mass is often a decimal number.

11. Mass Number or Relative Atomic Mass?
Write:
M = mass number
R = relative atomic mass
a. ______ Describes one particular isotope.
b. ______ Is often a decimal number.
c. ______ Is the total number of protons and neutrons.
d. ______ Is a weighted average.
e. ______ Carbon-14 has a value of 14.
f. ______ Chlorine has a value of about 35.45.

12. Think About Chlorine
Chlorine has two common isotopes:
chlorine-35 and chlorine-37
There is much more chlorine-35 than chlorine-37 in nature.
Which relative atomic mass makes the most sense?
Circle one:
35.0  35.5  36.0  36.5  37.0
Explain your choice using the sentence starter:
The relative atomic mass is closer to 35 because...



Part H — Check Your Understanding
13. Complete the Sentences
Use the words below. Some words may be used more than once.
atomic number • mass number • protons • neutrons • electrons • isotopes • relative atomic mass
a. The number of protons is called the __________________________.
b. The total number of protons and neutrons is called the __________________________.
c. A neutral atom has the same number of __________________ and __________________.
d. To calculate the number of neutrons:
__________________________ − __________________________ = neutrons
e. Atoms of the same element with different numbers of neutrons are called __________________________.
f. The weighted average mass of an element's naturally occurring isotopes is called the __________________________.

Part I — Final Challenge
14. Mystery Atom
A mystery atom has:
· Atomic number = 17
· Mass number = 37
a. How many protons does it have?

b. How many neutrons does it have?

c. How many electrons does it have if the atom is neutral?

d. Another atom has 17 protons and 18 neutrons.
Are these two atoms isotopes of the same element?
YES / NO
e. Complete the explanation.
They are both the same element because they have the same number of __________________.
They are isotopes because they have different numbers of __________________.

Quick Review
Complete these four important rules:
Atomic number = number of __________________
Mass number = __________________ + __________________
Neutrons = __________________ − __________________
Isotopes = same __________________, different __________________
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