Calculating Protons Neutrons And Electrons
Worksheet
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1. Using the periodic table, fill in the missing information for the given elements.,

Element Atomic Atomic Number MNumber MNumber
number mass of protons | of newtrons | of electrons
5 6 16
ad 35 17
18 18 e
19 39 19
Ca . 0 o

2. Provide the symbol and charge (where appropriate) for each of the following elements. Indicate if the
atorm is neutral (N), an anion (4], of a cation (C). See example.

# of protons, # of electrons Symbal N, A, or C
19p, 18 e K* C
3B p e
30 p, 30 e
26p, Be-
35 p, 36 o
Ca 1
N -3
Al N

CALCULATING PROTONS NEUTRONS AND ELECTRONS WORKSHEET IS AN ESSENTIAL TOOL FOR STUDENTS AND EDUCATORS ALIKE,
AS IT HELPS TO REINFORCE FUNDAMENTAL CONCEPTS IN CHEMISTRY AND ATOMIC STRUCTURE. UNDERSTANDING THE ROLES OF
PROTONS, NEUTRONS, AND ELECTRONS IS CRUCIAL IN GRASPING HOW ATOMS INTERACT AND FORM THE BASIS OF ALL MATTER. IN
THIS ARTICLE, WE WILL EXPLORE WHAT PROTONS, NEUTRONS, AND ELECTRONS ARE, HOW TO CALCULATE THEIR QUANTITIES IN
DIFFERENT ELEMENTS, AND WE WILL PROVIDE HELPFUL \WORKSHEETS AND EXAMPLES TO SOLIDIFY YOUR UNDERSTANDING.



UNDERSTANDING ATOMIC STRUCTURE

BEFORE DIVING INTO CALCULATIONS, IT’S IMPORTANT TO GRASP THE BASIC CONCEPTS RELATED TO ATOMIC STRUCTURE. AN
ATOM IS COMPOSED OF THREE PRIMARY SUBATOMIC PARTICLES:

® PROTONS: POSITIVELY CHARGED PARTICLES FOUND WITHIN THE NUCLEUS OF AN ATOM. THE NUMBER OF PROTONS DEFINES
THE ATOMIC NUMBER OF AN ELEMENT.

® NEUTRONS: NEUTRAL PARTICLES ALSO LOCATED IN THE NUCLEUS. NEUTRONS CONTRIBUTE TO THE ATOMIC MASS BUT DO
NOT AFFECT THE CHARGE OF THE ATOM.

o ELECTRONS: NEGATIVELY CHARGED PARTICLES THAT ORBIT THE NUCLEUS IN ELECTRON SHELLS. THE NUMBER OF
ELECTRONS TYPICALLY EQUALS THE NUMBER OF PROTONS IN A NEUTRAL ATOM, BALANCING THE OVERALL CHARGE.

CALCULATING PROTONS, NEUTRONS, AND ELECTRONS

ToO CALCULATE THE NUMBER OF PROTONS, NEUTRONS, AND ELECTRONS IN AN ATOM, YOU NEED TO KNOW TWO KEY PIECES OF
INFORMATION: THE ATOMIC NUMBER AND THE ATOMIC MASS OF THE ELEMENT.

1. FINDING PROTONS

THE NUMBER OF PROTONS IN AN ATOM IS STRAIGHTFORWARD TO DETERMINE. IT IS EQUAL TO THE ATOMIC NUMBER OF THE
ELEMENT, WHICH CAN BE FOUND ON THE PERIODIC TABLE.

- ExAMPLE:

- For CareoN (C), THE ATOMIC NUMBER IS 6.
- THereFoRE, CARBON HAS & PROTONS.

2. FINDING ELECTRONS

IN A NEUTRAL ATOM, THE NUMBER OF ELECTRONS EQUALS THE NUMBER OF PROTONS. THUS, ONCE YOU FIND THE NUMBER OF
PROTONS, YOU CAN DIRECTLY CONCLUDE THE NUMBER OF ELECTRONS.

- ExampPLE:
- SINCE CARBON HAS 6 PROTONS, IT ALSO HAS & ELECTRONS.

3. FINDING NEUTRONS

CALCULATING THE NUMBER OF NEUTRONS REQUIRES THE ATOMIC MASS AND THE ATOMIC NUMBER. THE ATOMIC MASS (USUALLY
A DECIMAL NUMBER) CAN BE ROUNDED TO THE NEAREST WHOLE NUMBER TO FIND THE MASS NUMBER. T HE FORMULA TO FIND THE
NUMBER OF NEUTRONS IS:

\[ \TexT{Numeer oF NeuTrons} = \TexT{Mass Numger} - \TexT{ ATomic Numeer} \]
- EXAMPLE:

- For CARBON, THE ATOMIC MASS IS APPROXIMATELY 12.0 1. ROUNDING THIS GIVES US A MASS NUMBER OF 12.
- THE ATOMIC NUMBER IS 6 (FROM OUR PREVIOUS EXAMPLE).



- THEREFORE, THE NUMBER OF NEUTRONS IS \( 12 -6 =6 \).

\X/ ORKSHEET FOR PRACTICE

TO HELP SOLIDIFY YOUR UNDERSTANDING OF CALCULATING PROTONS, NEUTRONS, AND ELECTRONS, HERE IS A SIMPLE
\WORKSHEET FORMAT YOU CAN USE. FILL IN THE DETAILS FOR EACH ELEMENT PROVIDED.

| ELeMenT | ATomic NuMBer | AToMmic Mass | ProTons | ELECTRONS | NEUTRONS
A T TSt M. |

| Hyorogen (H) | 11 1.01 |11

| OxvyGen (O) | 8] 16.00]|]]

| Sooium (NA) | 11122991

| Iron (FE) | 26 155.85 ]|

| Gop (AU) | 791 196.97 |11

STeEPS TO COMPLETE THE \W ORKSHEET

1. IDENTIFY THE ATOMIC NUMBER: LOCATE THE ATOMIC NUMBER FOR EACH ELEMENT IN THE PERIODIC TABLE.

2. DETERMINE PROTONS: W/RITE THE ATOMIC NUMBER IN THE “PROTONS” COLUMN.

3. DETERMINE ELECTRONS: FOR NEUTRAL ATOMS, COPY THE VALUE FROM THE “PROTONS” COLUMN TO THE “ELECTRONS”
COLUMN.

4. FiNno AToMIC MAss: USE THE PERIODIC TABLE TO FIND THE ATOMIC MASS FOR EACH ELEMENT.

5. CALCULATE NEUTRONS: ROUND THE ATOMIC MASS TO THE NEAREST WHOLE NUMBER (MASS NUMBER) AND SUBTRACT THE
ATOMIC NUMBER TO FIND THE NUMBER OF NEUTRONS.

ExAMPLES oF CALCULATIONS

LET’S WORK THROUGH A COUPLE OF EXAMPLES USING THE WORKSHEET FORMAT.

ExampLE 1: Carson (C)

- AToMic NUMBER: 6

- Atomic Mass: 12.01 (rounped To 12)
- ProToONS: 6

- ELecTrRONS: 6 (SINCE IT’S NEUTRAL)

- Neutrons: \(12-6=6))

| ELeMENT | ATomic NuMeer | AToMic Mass | PRoTons | ELECTRONS | NEUTRONS

|- |--mmmmm - [ |-~ |---mmmme- === |
| Careon (O) |61 12.011616]6]

ExAMPLE 2: CHLorINE (CL)

- AToMIC NUMBER: 17

- ATomic Mass: 35.45 (RoUNDED TO 35)
- ProToONS: 17

- ELecTrONS: 17 (NEUTRAL ATOM)

- Neutrons: \(35-17=18\)



| ELeMENT | ATomic Numser | AToMic Mass | PRoTons | ELEcTRONS | NEUTRONS

A — i e
| CHLorine (CL) | 1713545117117 118]

CoNcCLUSION

(UNDERSTANDING HOW TO CALCULATE PROTONS, NEUTRONS, AND ELECTRONS IS FUNDAMENTAL IN CHEMISTRY AND PROVIDES A
SOLID FOUNDATION FOR FURTHER STUDY IN THE FIELD. UTILIZING A CALCULATING PROTONS NEUTRONS AND ELECTRONS
\WORKSHEET CAN ENHANCE LEARNING AND RETENTION OF THIS ESSENTIAL INFORMATION. BY PRACTICING WITH VARIOUS ELEMENTS,
STUDENTS CAN DEVELOP A STRONG GRASP OF ATOMIC STRUCTURE, WHICH IS VITAL FOR SUCCESS IN CHEMISTRY. REMEMBER TO
REFER TO THE PERIODIC TABLE AND PRACTICE REGULARLY TO IMPROVE YOUR SKILLS.

FREQUENTLY ASkeD QUESTIONS

\WHAT IS A PROTON, AND HOW DO | CALCULATE THE NUMBER OF PROTONS IN AN
ELEMENT?

A PROTON IS A POSITIVELY CHARGED PARTICLE FOUND IN THE NUCLEUS OF AN ATOM. THE NUMBER OF PROTONS IN AN ELEMENT IS
EQUAL TO ITS ATOMIC NUMBER, WHICH CAN BE FOUND ON THE PERIODIC TABLE.

How Do | FIND THE NUMBER OF NEUTRONS IN AN ATOM?

To CALCULATE THE NUMBER OF NEUTRONS, SUBTRACT THE ATOMIC NUMBER (NUMBER OF PROTONS) FROM THE ATOMIC MASS
(ROUNDED TO THE NEAREST WHOLE NUMBER) OF THE ELEMENT. THE FORMULA IS: NEUTRONS = ATOoMIC MASS - AToMIC NUMBER.

\WHAT IS THE RELATIONSHIP BETWEEN PROTONS, NEUTRONS, AND ELECTRONS IN A
NEUTRAL ATOM?

IN A NEUTRAL ATOM, THE NUMBER OF PROTONS IS EQUAL TO THE NUMBER OF ELECTRONS. THIS BALANCE ENSURES THAT THE
ATOM HAS NO OVERALL ELECTRICAL CHARGE.

How CAN | USE A WORKSHEET TO PRACTICE CALCULATING PROTONS, NEUTRONS, AND
ELECTRONS?

A WORKSHEET TYPICALLY PROVIDES A LIST OF ELEMENTS ALONG WITH THEIR ATOMIC NUMBERS AND ATOMIC MASSES,
ALLOWING YOU TO CALCULATE THE NUMBER OF PROTONS, NEUTRONS, AND ELECTRONS FOR EACH ELEMENT USING THE FORMULAS
PROVIDED.

WHAT IS THE SIGNIFICANCE OF KNOWING THE NUMBER OF PROTONS , NEUTRONS, AND
ELECTRONS IN AN ATOM?

KNOWING THE NUMBER OF PROTONS, NEUTRONS, AND ELECTRONS HELPS IN UNDERSTANDING THE ELEMENT'S IDENTITY, ITS
ISOTOPES, AND ITS CHEMICAL BEHAVIOR IN REACTIONS.

CAN THE NUMBER OF NEUTRONS VARY IN ATOMS OF THE SAME ELEMENT?

YES, ATOMS OF THE SAME ELEMENT CAN HAVE DIFFERENT NUMBERS OF NEUTRONS; THESE VARIATIONS ARE CALLED ISOTOPES.
|SOTOPES HAVE THE SAME NUMBER OF PROTONS BUT DIFFERENT ATOMIC MASSES.



W/HAT ARE SOME COMMON MISTAKES TO AVOID WHEN FILLING OUT A PROTONS,
NEUTRONS, AND ELECTRONS WORKSHEET?

COMMON MISTAKES INCLUDE MISREADING ATOMIC MASS, CONFUSING ATOMIC NUMBER WITH ATOMIC MASS, AND FORGETTING
THAT THE NUMBER OF ELECTRONS EQUALS THE NUMBER OF PROTONS IN A NEUTRAL ATOM.
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