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Belltes Academy — Chemistry Calculations & Analogies

Core Chemistry Calculations

In chemistry, quantitative tracking of matter is fundamental. This guide breaks down the core calculations
and frameworks used to quantify atoms, molecules, gas behaviors, and solution concentrations.

1. The Mole & Molar Mass Concept

Formula:
n=m/M

Where: n = number of moles (mol), m = mass of substance (g), M = molar mass (g/mol)

Analogy (The Baker's Dozen): Atoms are too tiny to count individually, so chemists group them. Just like a
‘dozen' always means exactly 12 items (whether eggs, donuts, or bowling balls), a mole always means exactly
6,022 x 102 particles. The molar mass (M) is simply how much one ‘chemist's dozen' of those particles
weighs in grams.

Example Calculation: You have a sample of 36 grams of pure water (HZO). Given that the molar mass of
water is 18 g/mol, how many moles of water molecules do you have?
n=m/M => n=369g/18 g/mol =2.0 mol

2. Molar Gas Volume (at STP)

Formula:
n=VvV/V
m

Where: n = number of moles (mol), V = volume of gas (dm3 orL), Vm = molar gas volume (22.4 dm®/mol
at Standard Temperature and Pressure)

Analogy (Standard Parking Spaces): Imagine a rule where every single car, whether it's a tiny Smart Car or
a massive SUV, must park in an identically sized storage container. At Standard Temperature and Pressure
(STP), every single gas acts this way. One mole of any gas takes up exactly 22.4 liters of space, completely
regardless of what kind of chemical gas it actually is.

Example Calculation: A container holds 44.8 dm® of Oxygen gas (Oz) at STP. How many moles of
Oxygen gas are present?
n=V/V_ => n=44.8dm’/22.4 dm°mol = 2.0 mol

3. Molar Concentration (Molarity)

Formula:
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C=n/V or C=m/(MxYV)

Where: C = concentration (moI/dm3 or M), n = moles (mol), V = volume of solution (dm3 orlL)

Analogy (Making Cordial Juice): Think of concentration as how strong or sweet a glass of cordial drink is.
The number of moles (n) is how much juice syrup you pour into the glass. The total volume (V) is the amount
of water added. If you put a lot of syrup into a tiny bit of water, it's highly concentrated. If you add lots of water,
it dilutes.

Example Calculation: You dissolve 0.5 moles of Sodium Chloride (NaCl) into enough water to make a
2.0 dm? solution. What is the concentration?
C=n/V => C=0.5mol/2.0dm?3=0.25 mol/dm? (0.25 M)

4. Empirical vs. Molecular Formula Ratio

Ratio Calculation:

Multiplier (x) = Molar Mass of Compound / Empirical Formula Mass

Analogy (The Simple Recipe vs. Large Batch): An empirical formula is like a basic recipe ratio: '1 cup of
sugar to 2 cups of flour' (CHZ). The molecular formula tells you what is actually inside the specific box you
bought: '3 cups of sugar and 6 cups of flour' (CsHe)' The calculation finds the multiplier scale factor.

Example Calculation: A compound has an empirical formula of CH2 (mass = 14 g/mol). Testing shows
the actual compound has a molar mass of 56 g/mol. What is the molecular formula?
Multiplier = 56 / 14 = 4. Multiplying elements by 4 yields: C4H8
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