"Wham... Bam... Pow..."
Presenting

The Secret To Solving Most Mole
Calculation Questions...
An "insider" guide to solving almost any mole calculation question
that will get you an additional 3 to 5 marks...
and possibly help you jump 1 grade!

Chem Made Easy

chem made easy
Hello there!
Thank you for downloading this Mole Calculation "Insider" guide that will show you the
exact steps you need to use to solve most if not all mole calculation questions!

So if you have been...
 Claiming that you know all the formulas but DON'T KNOW what to do with them
 Trying to do some mole calculation questions on your own and don't know how or
where to start
 Feeling overwhelmed by the amount of information given in a mole calculation
question...

Then this may just be the thing that you've been looking for!
(Rather timely given that exams are around the corner too!)
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Testimonials From Our Past Graduates!
When I joined the Chemistry tuition 7 months before O Levels, I was either failing chemistry in
school with E8s, D7s or scoring near passes. Finding Chem.Made.Easy as a tuition option was
entirely by chance, but I’m glad I did because the learning environment was great in our small
groups. I found myself actually looking forward to Chemistry tuition after a few sessions
despite having an initial hatred for chemistry ever since secondary school started. Though my
understanding of Chemistry was very poor in the beginning, Jeremy was patient in teaching me
and I eventually got a grasp of things and managed to score an A1 for Chemistry at O levels,
surpassing my best subject, Physics. I highly recommend any student to take a chance on the
centre, it worked for me and it’s not too late to start, even 7 months before O levels.
Mavis Lim | Tanjong Katong Girls' School | F9 to A1

Chem.Made.Easy is certainly one of the best tuition I’ve received so far. It triggered my epic
love for Chemistry. I loathed the subject and was constantly flunking it. After I joined
Chem.Made.Easy, an inspiring teacher with an undying love for teaching who took “further
chemistry” provided me with the opportunity to fall in love with it. Learning ain’t difficult,
falling in love with it is. Thank you Jeremy <3
Darrell Lim | Pei Hwa Secondary School | D7 to A2

Before I joined enrolled into this class, my prior understanding of chemistry was very basic. I
had no interest in chemistry at all as it came off as a boring subject to me. However, after
attending Jeremy’s classes, I found his teaching method and materials really useful. What
impressed me was his ability of coming up with simple analogies for us so that we would be
able to relate to it and grasp the concepts more easily! It certainly helped me clear many of
the doubts that I had. Additionally, he provided us with lots of past school practice papers which
certainly helped me to familiarise myself with the possible questions that could come out for the
O levels. Enrolling into this class is certainly something that I won’t regret, because chemistry
is no longer a boring subject to me. In fact, I’m going to take chemistry in JC because of my
newfound interest in it! Jeremy is a really committed teacher who’s always willing to help his
students at any time, putting in a lot of effort into improving himself so that he will be able to
help us maximise our own potential. Thank you, teacher Jeremy!
Victoria Chong | Tanjong Katong Girls' School | C6 to A1

The Classroom is just the right place for those struggling or wanting to ace their O levels! Under
Mr Jeremy Neo's teaching, I had found myself to understand pure chemistry concepts easier
and in fact started to develop an interest in chemistry! (I hated chem in sec 3 HAHA). I
strongly recommend anyone seeing this now to take up his classes, classes are small and easy to
pay attention in (He is very funny too HAHA). 10/10 simply amazing :D From C6 to A2 for
Chem, who would want to miss out on such an opportunity
Loh Yang Xian | Compassvale Secondary School | C6 to A2
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My chemistry before coming to the lesson is almost always F9 or else e8, my friend
recommended me here cause she said the teaching is vv good. I really needed help in chemistry
and school lessons are more boring and hard to understand. However, the lessons here are
very interactive and funny always able to get my attention and focus. After joining the
lesson my chemistry jumped from f9 during prelim 1 to a2 during prelim 2. I eventually
scored an A1 for my O Level Science!
Creston Lam | Eastview Secondary School | F9 to A1

Before enrolling in Combined Chemistry lessons at The Classroom, I used to get scores like
13/65 for my Combined Chemistry Paper 3. Fast forward to my ‘O’ Levels, I managed to score an
A2 in Combined Science (Bio/Chem)! This would never have been possible without the help of
Mr Jeremy. I never dread Thursday nights because I know that Mr Jeremy has engaging
methods to teach Chemistry concepts to the class at The Classroom, making lessons
enjoyable!
Walter Lee | Edgefield Secondary School | F9 to A2 at O Levels
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Who On Earth Is Jeremy Neo?

"I believe that learning occurs when a student is engaged,
interested and motivated. I hope to impart everything I know
about the ‘O’ Level Chemistry syllabus to my students, so that
they too can score a Distinction."
Jeremy Neo | Founder of Chem.Made.Easy
http://www.jeremyneo.com/

His students have labelled his classes as "engaging", "interactive" and some even call it "fun"
because he goes out of his way to ensure that each student leaves the class with a head full of
knowledge.
Jeremy understands that the average student is a tired one. CCAs, VIAs, SYF… the list goes on.
And to capture their attention and engage them in formal learning requires a huge amount of
effort! He brings huge amounts of energy, enthusiasm and passion into the classroom and this
raises the energy level of the students helping them to absorb and retain information!
He is never known to rest on his laurels and spends most of his free time reflecting the lessons
he's conducted. He's constantly thinking how he could run the classes better, what could have
been said to ensure that students learn more, how information could be presented so that
students will find it easy to understand and apply.
This revision guide is an opportunity to learn some of the tactics and shortcuts taught to his
students in his weekly classes.
Should you need to contact him, he can be reached by email at: jeremy@theclassroom.com.sg or
by SMS/Whatsapp: 86120234.
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Let's Get Started!
I'm going to be honest - the chapter on mole calculations can be very confusing depending on
how the information is presented in school. This guide is show you how to attempt and
solve mole calculation questions rather than explain the how and why behind it.

With so many different formulas (you actually only have 4 main ones!), the common
complaint I hear from students is… “Teacher.. How do I start?” or "Cher! I don’t know what
to do!"

Well, whether you are doing combined chemistry or pure chemistry, the surprising fact is this
– most mole calculation questions can be solved in about 3 steps!

These same steps can be used repeatedly, over and over again, no matter how they twist and
turn the question!

Before we jump right in...
Here are the 4 formulas you need to familiarise yourself with before moving on.
1. mole 

mass
Mr

2. mole 

3. conc. 

mole
volume

4. mole 

www.jeremyneo.com
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24dm 3
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Presenting… The 3 Step Method!!!
Alright! Now that we've gotten the formulas out of the way, it's time to really get started!
Let's assume you have the formula sheet with you, you're practicing Chemistry and you
stumble across a mole calculation question. What do you do?

Here's a quick overview on what you'll need to do to solve the question:
Step 1. Find the number of moles
Step 2. Mole ratio
Step 3. Find the unknown

Step 1. Find the number of moles
The first thing you want to do when you get to a mole calculation question is to find some
way to calculate the number of moles.

If you are given information about volume of a gas, use formula #2. If you are given mass of
a reactant or product, use formula #1. If you are given concentration and volume of a
solution, use formula #3.

Just match whatever information you're given to the correct formula - AND FIND THE
NUMBER OF MOLES FIRST!

(Excess & limiting questions and Percentage purity & yield questions are slightly more
complex. We will not be covering them here! But the fundamentals are the same. Find some
way to calculate the number of moles first!)

www.jeremyneo.com
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Step 2. Find the mole ratio
If you find yourself slightly confused about mole ratios, here's a simple analogy that may
help.

Imagine that the balanced chemical formula is like a cooking recipe. It tells you exactly how
much ingredients you need to cook a particular dish.

If you have few people to cook for, you will use less ingredients (reactants) so that you will
have less food (product). Likewise if you have more people to cook for, imagine the amount
of ingredients you need if you are cooking for a party of 200 people, you will need more
ingredients (reactants) to get more food (product)!

Let's look at a quick example at how we can apply this.
N2

+

3H2



2NH3 (ammonia)

From the balanced chemical equation, the "recipe" tells us that in order to make 2 "parts of"
ammonia, we will need 1 "part of" Nitrogen and 3 "parts of" hydrogen. In chemistry, instead
of calling this "parts of", we call it moles.

So, if you wanted to make say 12 moles of ammonia, you will need 6 moles of nitrogen and
18 moles of hydrogen.

N 2 : H 2 : NH 3
1 :3 : 2
6 : 18 : 12

Likewise, if you wanted to make only 1.5 moles of ammonia, the you would only need
0.75moles of nitrogen and 2.25 moles of hydrogen.
www.jeremyneo.com
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N 2 : H 2 : NH 3
1

:3

: 2

0.75 : 2.25 : 1.5

Get it? Yes? Good!

Finally, we move on to the last step, which is to…

Step 3. Find the unknown.
Once again, depending on the question, you may be required to find the unknown mass, or
unknown volume of gas, or unknown concentration.

To find this, we will use the number of moles we found in step 2, and plug it into one of the 4
formulas given above!

If you need to find…
i.

volume of a gas produced - use formula #2.

ii.

mass of a reactant or product, use formula #1.

iii.

concentration or volume of a solution, use formula #3.

Sounds easy doesn’t it? Well, that's because it is!

Over the next few pages, I'm going to bring you through a couple of examples, to you show
how you to apply the 3 step method, and to prove to you how easy it is!

www.jeremyneo.com
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Worked example 1
1.

When calcium carbonate is heated, calcium oxide and carbon dioxide are produced.
CaCO3 (s)  CaO (s) + CO2 (g)
If 50g of calcium carbonate (Mr = 100) is heated, what is the mass of calcium oxide
formed?

Step 1: Calculate the number of moles
Since we are given 50g of calcium carbonate, and this is the ONLY information we have, we
will proceed to find the number of moles of calcium carbonate first!

No. of moles = 50 ÷ 100 = 0.5 moles (we used formula #1 here)
Step 2: Find the mole ratio
In the next step, we will use the mole ratio to find the number of moles of Calcium oxide.
The idea is to use what we have to find the unknown.
HAVE : WHAT WE WANT TO FIND
CaCO3 : CaO
1 mole : 1 mole
0.5 moles : 0.5 moles
Step 3: Find the unknown
Going back to the question, we are asked to find the mass of calcium oxide. Hence…
Mass of CaO = mole x Mr
= 0.5 x (40+16)
= 28g

www.jeremyneo.com
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Worked Example 2
2.

Calculate the volume of 1.5mol/dm3 of sulfuric acid needed to exactly neutralise a
30cm3 solution of 0.75mol/dm3 of sodium hydroxide.
2 NaOH + H2SO4  Na2SO4 + 2H2O

Step 1: Calculate the number of moles
In this question, we are given a lot of information. Let's firstly look at what we have.
i. volume of sulfuric acid
ii. volume of sodium hydroxide
iii. concentration of sodium hydroxide

Recall, we need to find the number of moles of SOMETHING first! By looking at what
information we have, you need to realise that you can find the number of moles of sodium
hydroxide! (moles = concentration x volume)

No. of moles of NaOH = conc x vol = 0.75 x (30÷1000) = 0.0225 moles
Step 2: Find the mole ratio
In the next step, we will use the mole ratio to find the number of moles of unknown, in this
case sulfuric acid. The idea is to use what we have to find the unknown.
HAVE : WHAT WE WANT TO FIND
NaOH : H2SO4
2 mole : 1 mole
0.0225 moles : 0.01125 moles

www.jeremyneo.com
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Step 3: Find the unknown
Going back to the question, we are asked to find the volume of sulfuric. Hence…
Vol. of H2SO4 = mole ÷ conc.
= 0.01125 ÷ 1.5
= 0.0075dm3

Worked Example 3
3.

In a titration, 10cm3 of 8.8g/dm3 of NaOH, required 22cm3 of HCl for complete
neutralization.
i.

Write a balanced chemical equation for the reaction.

ii.

Calculate the number of moles of NaOH present.

iii.

Calculate the number of moles of HCl required.

iv.

Calculate the concentration of HCl in mol/dm3.

Suggested Answer
i.

NaOH + HCl  NaCl + H2O

ii.

Mass of NaOH = conc. x vol.
= 8.8 x (10 ÷ 1000) {change vol. from cm3 to dm3}
= 0.088g.

No. of moles of NaOH = mass ÷ Mr
= 0.088 ÷ (23 + 16 + 1)
= 0.0022 moles.

www.jeremyneo.com
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iii.

mole ratio HCl : NaOH = 1 : 1
Hence, no. of moles of HCl = 0.0022 moles

iv.

Concentration of HCl = mole ÷ vol.
= 0.0022 ÷ (22/1000)
= 0.1 mol/dm3

But… "Cher! You're questions so simple! How about more difficult questions?"
Yes, I agree. These examples are pretty simple, so let’s take a slightly more challenging
example and see how the 3 Step Method still applies!

Worked Example 4
4.

In a titration experiment, 25cm3 of 0.12mol/dm3 sodium hydroxide solution was
neutralised by 30.0 cm3 of a solution of a dibasic acid (H2X) containing 6.30g/dm3.
Calculate:
a.

the number of moles of sodium hydroxide present in 25cm3 of 0.12mol/dm3
sodium hydroxide solution

b.

the number of moles of the acid, H2X used in titration.

c.

the molarity (concentration) of the acid solution.

d.

the relative molecular mass of the acid, H2X.

Suggested Answer
a.

moles of sodium hydroxide

= concentration x volume
= 0.12 

25
1000

= 0.003mol

www.jeremyneo.com
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b.

Since the acid is dibasic, (it produces 2 moles of H+ ions per mole of acid) the
mole ratio of sodium hydroxide to acid is 2 : 1.
Mole ratio: NaOH : H2X = 2 : 1
No. of moles of acid = 0.003 ÷ 2
= 0.0015mol

c.

concentration = mole ÷ volume
= 0.0015 

30
1000

For this question, they split
the 3 step method into 3
parts, a, b, and c – hence the
3 step method is also split
into a, b and c.
Alternatively, the question
could have just asked to find
the concentration of the acid
as 1 question.

= 0.05mol/dm3

d.

Mr 

mass
mole

= 6.30 ÷ 0.05
= 126
Mr of H2X is 126.

Worked example 5
5.

In a titration experiment, 25.0cm3 of an acid, HnY of concentration of 0.100 mol/dm3
was found to neutralise 20cm3of potassium hydroxide. The concentration of
potassium hydroxide is 7g/dm3. Calculate the value of n.

Suggested Answer
Step 1. Find number of moles of whatever we can!
No. of moles of acid = 0.100 x (25 ÷ 1000)
= 0.0025mol
*Need to realise, we can also find mass  hence moles of potassium hydroxide!
www.jeremyneo.com
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Mass of potassium hydroxide = 7g/dm3 x (20 ÷ 1000)
= 0.14g
Moles of potassium hydroxide = mass ÷ Mr
= 0.14 ÷ (39 + 16 + 1)
= 0.0025mol

Step 2: Mole Ratio (In this case, we don’t use given : unknown because both are
known.)
acid : potassium hydroxide
0.0025 : 0.0025
1:1

Step 3: Find unknown.
Since the ratio is 1 : 1, the acid is MONOBASIC. Hence the value of n = 1!

www.jeremyneo.com
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If you are a combined chemistry student, you probably need to be familiar with worked
examples 1 to 3.

If you are a pure chem student, you will also need to familiarize yourself with worked
examples 4 and 5. Also, your exam questions may be much tougher! (to include excess &
limiting, percentage yield and purity)

However, if you are able to have a firm understanding on the 3 steps, you should be able to
apply these skills to more challenging questions!

It will be useful to pull out your TYS, school practice questions and give the 3 Step Method a
try! I’m sure you will find the questions more manageable!
Remember, just like math, to get really good at mole calculations, you need to PRACTICE,
Practice, Practice!

“The more you practice, the less demanding you will find the questions in the exam!”

How To Contact Jeremy
This "Insider" guide really gives you a tiny glimpse into the kind of lessons run at
Chem.Made.Easy. If you found this guide really useful and have a sudden need to contact
me, here's how.
 SMS/Whatsapp: 8612 0234
(calls from 4pm onwards may not be answer as I will be teaching!)
 Visit my website: https://jeremyneo.com/
 Instagram: @chem.made.easy
 Visit us: Blk 806 Hougang Central #04-154 S(530806)
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