Atoms, Elements, Isotopes, and Ions Review
Grade 11 SPP Science – Level 3	Name: __________________	Date: ___________________
Key Information
	Particle
	Location
	Relative charge
	Relative mass

	Proton
	Nucleus
	+1
	1

	Neutron
	Nucleus
	0
	1

	Electron
	Electron shells
	−1
	Very small


Atomic number = number of protons
Mass number = number of protons + number of neutrons
Number of neutrons = mass number − atomic number
In a neutral atom:	Number of electrons = number of protons
Key Vocabulary
Complete each sentence using a word from the box.
atom element nucleus proton neutron electron isotope ion
1. The smallest particle of an element is an ____________________.
2. The centre of an atom is called the ____________________.
3. A positively charged particle in the nucleus is a ____________________.
4. A particle with no electrical charge is a ____________________.
5. A negatively charged particle is an ____________________.
6. A substance containing only one type of atom is an ____________________.
7. An atom with a different number of neutrons is an ____________________.
8. A charged atom is called an ____________________.
Atomic Structure
Complete the table.
	Particle
	Location in the atom
	Charge

	Proton
	
	

	Neutron
	
	

	Electron
	
	




Answer the questions.
1. Which two particles are found in the nucleus?

2. Which particle moves around the nucleus in electron shells?

3. Why is a normal atom electrically neutral?

Atomic Number and Mass Number
Complete the table.
	Element
	Symbol
	Atomic number
	Mass number
	Protons
	Neutrons
	Electrons

	Carbon
	C
	6
	12
	
	
	

	Oxygen
	O
	8
	16
	
	
	

	Sodium
	Na
	11
	23
	
	
	

	Magnesium
	Mg
	12
	24
	
	
	

	Chlorine
	Cl
	17
	35
	
	
	

	Calcium
	Ca
	20
	40
	
	
	


Identifying Elements
Use the information to identify each element.
1. An atom has 6 protons. Element: ____________________
2. An atom has 8 protons. Element: ____________________
3. An atom has 11 protons. Element: ____________________
4. An atom has 17 protons. Element: ____________________
5. Explain why the number of protons identifies an element.

6. An atom has 12 protons and 13 neutrons.
· Atomic number: __________
· Mass number: __________
· Element: __________


Isotopes
Carbon has three common isotopes.
	Isotope
	Protons
	Neutrons
	Electrons

	Carbon-12
	6
	
	

	Carbon-13
	6
	
	

	Carbon-14
	6
	
	


1. Complete the table.
2. What is the same in all three carbon isotopes?
3. What is different?
4. Explain why carbon-12 and carbon-14 are the same element.
5. Complete the sentences.
Isotopes are atoms of the same ____________________. They have the same number of ____________________ but different numbers of ____________________.
Forming Ions
Atoms form ions by gaining or losing electrons.
· Losing electrons produces a positive ion (cation).
· Gaining electrons produces a negative ion (anion).
· The nucleus does not change when an ion forms.
Complete the table.
	Atom
	Protons
	Electrons in atom
	Change in electrons
	Electrons in ion
	Ion charge

	Sodium
	11
	11
	Loses 1
	
	

	Magnesium
	12
	12
	Loses 2
	
	

	Aluminium
	13
	13
	Loses 3
	
	

	Chlorine
	17
	17
	Gains 1
	
	

	Oxygen
	8
	8
	Gains 2
	
	

	Nitrogen
	7
	7
	Gains 3
	
	


Write the correct ion symbol.
1. A sodium atom loses one electron: ____________________
2. A magnesium atom loses two electrons: ____________________
3. A chlorine atom gains one electron: ____________________
4. An oxygen atom gains two electrons: ____________________
Comparing Atoms, Isotopes, and Ions
Write atom, isotope, or ion beside each description.
1. A neutral particle with 11 protons and 11 electrons: ____________________
2. A particle with 11 protons and 10 electrons: ____________________
3. One of two atoms with the same number of protons but different numbers of neutrons: _____________
4. A particle with an overall electrical charge: ____________________
5. A neutral particle belonging to a particular element: ____________________
Challenge Questions
1. Particle A has 17 protons, 18 neutrons, and 18 electrons.
a. What element is Particle A? ____________________
b. What is its mass number? ____________________
c. Is it an atom or an ion? ____________________
d. What is its charge? ____________________
e. Write its chemical symbol, including its charge: ____________________
2. Particle B has a mass number of 24 and an atomic number of 12.
a. Number of protons: __________
b. Number of neutrons: __________
c. Name of the element: ____________________
d. If it loses two electrons, how many electrons will it have? __________
e. What ion will form? ____________________
3. Compare the following particles:
· Particle X: 8 protons, 8 neutrons, 8 electrons
· Particle Y: 8 protons, 10 neutrons, 8 electrons
· Particle Z: 8 protons, 8 neutrons, 10 electrons
a. Which particles are isotopes of the same element?
b. Which particle is an ion?
c. What is the charge of this ion?
d. Explain how you reached your answers.
