Part 1: Build An Atom

In this activity you will be building your own atoms using a simulation and exploring some of the features of the
different sub-atomic particles. Some of this may already be familiar to you, some of it may be new, but use the
activity to consolidate what you already know about the atom and build on your existing knowledge.

Start by familiarizing yourself with the simulation you will be using.

. The simulation has been embedded in your class page on Unified Classroom. ‘View in popup’
(bottom right) allows you to go full screen. Alternatively, you can visit
https://phet.colorado.edu/en/simulation/build-an-atom and download onto your own computer

. Select the simulation called ‘Atony

. Press the ‘+’ next to ‘Net Charge’ and ‘Mass Number’ to maximize the two menus.

. Tick the box next to ‘Stable/unstable’ in the ‘Show’ section.

. Make sure your model is set to ‘Orbits’ not ‘Cloud.

. Become familiar with the controls and functions of the simulation by dragging the sub-atomic

particles into and out of your atom. Observe what happens to the stability of the atom and its
charge as you add and remove the different sub-atomic particles.

When you feel you are ready to start the exercise, press the ‘Reset AIl button in the bottom
right-hand corner. Answer the following questions, using the simulation to help you. Copy these
questions or create a suitable document so that you can add your answers.

QI State which sub-atomic particles are present in the nucleus and which are not. Where are the latter
located?

Q2  State which particles have a charge and identity their respective charges.

Q3 State which is the only sub-atomic particle that determines the type of atom (the element it is).

Q4  State the maximum number of electrons that can exist in the first ‘orbit’ (this is the shell or energy level).
Q5  State the maximum number of electrons that can exist in the second orbit.

Q6 Describe how you would create a neutral atom and give an example of one that you have created, stating
how many of each sub-atomic particle is present.

Q7  Describe how you would create a stable atom and give an example of one that you have created, as well as
an example of an unstable atom of the same element, stating how many of each sub-atomic particle is
present in each.

Q8  Create three neutral, stable atoms, selecting any elements from hydrogen to neon in the periodic table.
In each case identify the following information: number of protons,
number of electrons
and  number of neutrons, all of which are provided in
the top left-hand corner of the simulation screen. Identify the total mass of the atom
(called the mass number and given in the ‘Mass Number’ box). Draw diagrams of your 3 atoms.
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QI2

Suggest a mathematical equation for working out the number of neutrons in an element.

Suggest a relationship between the number of protons and number of electrons.

Outline in what ways ions are different from a ‘neutral atom’. How many different types of ions are

there?

Explain how the different types of ions are formed.

Part 2: Atom Table

In this activity you will need a Periodic Table and will need to apply these ‘rules’.

Atomic Number = number of protons (= number of electrons in a neutral atom)

Mass Number = number of protons + number of neutrons

Symbol for atom
or ion

Atomic
Number

Mass
Number

Number of
protons

Number of
electrons

Number of
neutrons

Bi

83

126

Pt

195

Ra

38

138

Sn

50

119

Ag

108

27

13

O*

12

10

13

Al3+

14

17

37

18

Make up your own atoms/ions for the last two rows in the table




