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M1 Maths 

Skills – Problem Solving  
• attack problems by understanding them, trying anything, and working from both ends  

• show persistence in solving problems 

• use the problem solving strategies: operation, guess and check, picture, list, pattern, 

equation 

• solve Fermi problems 

• present solutions appropriately 

 

Overview        Level 1       Level 2       Level 3      Level 4       Level 5       Level 6       Answers 

Overview    

Design of the Module 

This module is designed to be worked through progressively, using the Level 1 section 

while studying the Level 1 knowledge and so on. But is doesn’t have to be used that 

way: you can pick and choose different parts of the module in any way you want. 

Why Learn to Solve Problems? 

A problem is a question which needs to be answered but for which you don’t know a 

procedure.  You therefore have to find your own method for getting the answer.   

You will face a vast range of mathematical questions in your school experience and in 

later life.  To deal with these competently, you need: 

either:  a learned procedure for every type    

or:        a few basic learned procedures plus the ability to solve problems  

The second option requires a bit of effort in the short term, but in the long term, a lot 

less time, effort and memory space.  The second option also has the advantage that once 

you have learnt the problem solving skills, you will probably never forget them. 

If you want to become good at maths, you need to spend significant time developing 

your problem solving skills.  

Learning problem solving skills in maths doesn’t just help with maths. Lots of things 

in life involve solving problems. Likewise, experience with problems elsewhere can 

help your mathematical problem solving. 
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Organisation of the Module 

This module is divided into sections – one for each of Levels 1 to 6. Some sections start 

by introducing some new ideas and providing some practice using those ideas. All 

sections then have some general problems of a type which should be solvable by 

students working on knowledge at that level. So students working on Level 1 

knowledge should work on the Level 1 problems and so on.  

Ways to Approach the Learning  

You can take two approaches to learning problem solving. If you see it as a chore, it 

probably will be just that. If you see it as fun and a challenge, it probably will be that 

too. People like puzzles and challenges. Mathematical problems are really just puzzles 

and challenges. 

Finally, like most things in life, problem solving can be more fun if done with other 

people. Not only that, but you share ideas and get new ideas from the people you work 

with. Try to do at least some of your problem solving with others.  
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Level 1 

 

The Level 1 section is designed to help you learn a plan of attack for problems and 

some strategies that can be useful in solving many of them. It is designed for students 

working on Level 1 Knowledge. The problems don’t require facts or techniques that 

these students aren’t likely to know. 

Plan of Attack 

There are 3 steps to the solving of any problem. The first is to make sure you 

understand the problem; the second is to work through the problem; the third is to 

present the solution. 

Understanding the Problem 

Before trying to solve any problem, you need to make sure you understand it.   

Some problems are easy to understand and you will not need to do more than just read 

through it once to know what the question is and what information you have.  Other 

problems can be more difficult to understand.  In these cases, do the following: 

1. Read through the problem a few times until you are 

familiar with what it says.  Each time you read it, it will 

make more sense and you will notice more important 

points.  

Any problem has two parts: there is the question you have to 

answer; and there is the information you are given. 

2. Write down in your own words what you need to find out. 

3. Write down in your own words the information you are given.  There will usually 

be more than one bit of information.  Write them down as a list with each bit of 

information a separate item in the list.  After you have finished your list, read 

through the problem again and check that everything you are told is on your list. 

4. Read through and think about your statement of the question and your list of given 

information until you understand the problem completely. 

If the question or the information is ambiguous, i.e. it could mean two different things, 

think about which meaning is more likely.  For example, one of the possible meanings 

might make the problem impossible or trivially easy.  In this case the other meaning is 



M1Maths.com  Skills – Problem Solving Page 4 

 

probably the intended one.  If you still can’t decide, try to solve the problem both ways.  

It may become obvious which is the intended meaning while you are solving it.  If it is 

still not clear, give both answers along with a sentence explaining that the problem 

can be interpreted in two ways. 

Working through the Problem 

Once you understand the problem, you can start to solve it.  Sometimes you will be 

able to see how to solve it straight away.  More often though, you will not.  This is to 

be expected, because it is supposed to be a problem after all. 

So what do you do if you don’t know how to solve it?  How you answer this question 

will determine whether you will be a good problem solver.  There are two main options 

at this point. 

1. Shrug your shoulders and give up. 

2. Try something – anything – even though you aren’t sure that it 

will get you to a solution. 

If you take Option 1, you won’t get any better at solving problems.  If 

you take option 2, you will. 

So what sort of thing should you try?  You have some information (the information 

given in the problem) and you require some more information (the answer to the 

question).  Use the given information to find out anything else that you can.  This will 

give you more information.  Then use the new information along with the given 

information to get yet more information and so on. 

The new information you get might not help in the long run, but it might.  If you 

collect enough new information, eventually you will get some that will help you to get 

the answer. 

Sometimes it is worth looking at the question too and thinking ‘If I knew bla bla bla, 

then I would be able to answer the question’.  It may be easier to find bla bla bla than 

to answer the original question.  So you can work backwards from the answer as well 

as forwards from the given information. 

If you get stuck and can’t think of anything else you can do, then it is time to take a 

step back and try to think about the problem a different way.  Maybe ignore some or 

all of what you have worked out and start again with something completely different.  

When you get badly stuck, it can be tempting to give up.  But remember two things: 

1. If the teacher gave you the problem, then it is probably possible to solve it with 

the knowledge that you have. 

2. Sometimes people solve problems after puzzling over them for hours or days or 

months or even years.  Thomas Edison didn’t decide to invent the light bulb, sit 

down and half hour later come up with the finished product.  It took him years of 
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failed attempts before he had one successful one.  It would have been quite easy to 

convince himself that it wasn’t possible. But he didn’t. 

 

It was Thomas Edison who said that genius is 10% inspiration and 90% perspiration.  

Working out is hard work, but it is good for your body.  Solving tough problems is hard 

work, but it is good for your mind.  And it can be fun. 

Presenting the Solution 

Most times that you solve a problem, you won’t have to present the solution in any 

particular way. Often you won’t have to present it at all. In such cases, your working 

might just be jottings that no one else would understand, or even nothing at all if you 

manage to solve the problem in your head. 

But sometimes you will need to present your solution in a particular way, maybe so 

someone else can see how you did it, or maybe so that your teacher can rate your 

efforts, e.g. on a test. 

 

There are a couple of main ways to present your solution. The first is to present 

everything you write as you solve the problem, including dead-ends. You might also 

include a commentary on what you are thinking as you solve it – e.g. ‘I’m stuck. Maybe 

I’ll try guess and check.’ When you do this, putting your comments in thought bubbles 

and/or in a different colour can be helpful. 

More commonly though, the presentation that will be expected of you is just the logic 

that led to a successful solution. This will often be a lot shorter. But it will generally 

have to be written after you have finished solving the problem and will be separate 

from the jottings or working you did while solving it. As a guide, what you write 

should enable anyone with similar or slightly less mathematical ability than you to see 

how you did it and why your solution is correct. 

Below is an example of a write up (with commentary) to the problem: In how many orders can 

4 people finish a race if there are no ties? 
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I don’t know how to work this out, so I might try listing them.  

I’ll let the four people be A, B, C and D. 

Then possible orders are ABCD ADBC BACD BDAC DCAB . . .  

I can see that there are going to be quite a few and that I may miss some out or 

accidentally write some twice. I can probably avoid this if I list them more systematically 

– maybe with all the ones where A wins first. Actually, if I do them in alphabetical order, 

that should do the job. 

ABCD ABDC ACBD ACDB ADBC ADCB 

BACD BADC BCAD BCDA BDAC BDCA 

CABD  

Actually, I can see that there are going to be 6 that start with A, 6 that start with B, 6 

that start with c and 6 that start with D. This makes 24 altogether, so the answer is 24. 

4 people can finish the race in 24 orders if there are no ties. 

A write up without commentary might look like this 

Let the four people be A, B, C and D. 

Then the possible orders are  

ABCD ABDC ACBD ACDB ADBC ADCB 

BACD BADC BCAD BCDA BDAC BDCA 

CABD and so on 

There will be 6 that start with A, 6 that start with B, 6 that start with C and 6 that start 

with D. This makes 24 altogether, so the answer is 24. 

4 people can finish the race in 24 orders if there are no ties. 

Some Problems to Practise the Plan of Attack 

Problems 1.1 to 1.24 are non-mathematical. These are included to ease you into problem 

solving in a way that might be more fun and less daunting than solving purely 

mathematical problems. Problems 1.25 to 1.32 are a bit more mathematical. 

Solve as many as you can. Select one or two to present your solution with a commentary 

and one or two to present just the logic which leads to the solution. 

As with all problems in this module, there are answers at the end of the module. But do 

your best not to look at them until you have solved them and try not look at the answers 

to others when you do. 
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1.1 A woman had two sons who were born in the same hour on the same day in the 

same year, but they were not twins.  How could this be? 

1.2 A man in a restaurant complained to the waiter 

that there was a fly in his cup of coffee.  The 

waiter took the cup away and promised to bring 

a fresh cup of coffee.  He returned a few 

moments later.  The man tasted the coffee and 

complained that this was his original cup of coffee with the fly removed.  He was 

correct. How did he know? 

1.3 Three women dressed in swimming costumes were standing together.  Two were 

sad and one was happy.  But the sad women were both smiling and the happy 

one was crying.  Why should this be? 

1.4 There were two Americans waiting at the entrance to the British Museum.  One 

of them was the father of the other one's son.  How could this be? 

1.5 What is pigskin most commonly used for? 

1.6 Write the next six words of the following paragraph. 

 ‘I had a dream about dangerous reptiles eating a missionary. A bucket of 

unwashed turnips dangled above nine goannas eagerly ripping off uncooked skin.  

. . . .’ 

1.7 Try to think of 6 ways to turn a glass of water over without spilling any. 

1.8 6 glasses were standing in a line.  The 3 on the left were full, the three on the 

right empty.  Later, it was found that full and empty glasses alternated, the left 

end one being full.  Only one glass had been moved.  How was it done? 

 

 

 

1.9   Move 3 matches to make 3 squares. 
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1.10 Remove 8 matches to make 2 squares which do not touch. 

 

 

 

 

 

 

1.11  1 

 

 

2 3  Across    

1. Piece   

4. Metal rod used to steer a horse 

5. Used teeth on  

6. Unit of data: 0 or 1  

7. Part of a drill  

 

Down    

1. Insects  that make honey 

2. Used for seeing 

3. Make fun of  

 4 

 

 

   

 5 

 

 

   

 6 

 

 

   

 7 

 

 

   

1.12 Use 8 matches to make 2 squares and 4 triangles. 

1.13 Use 6 matches to make 4 triangles. 

1.14 Arrange 6 matchboxes such that each one touches 

 a)   1 other b)   2 others c)   3 others d)   4 others e)   5 others 

1.15 Get in a group of 3 or 4 students. You have a brick, 10 straws, a roll of sticky tape 

and a pair of scissors.  You have 25 minutes to build a structure from sticky tape 

and straws to support the brick as far off the table as possible.  Measure to the 

lowest part of the brick. 

1.16 Get in a group of 3 or 4 students.  You have 3 sheets of newspaper and 2m of 

sticky tape.  You have 20 minutes to produce the tallest free-standing structure 

(it may be stuck to the floor). 

1.17 Smith, Jones and Brown, whose first names are John, Peter and Grubble are 

teachers at Frogley Downs High School.  They teach different subjects.  Jones 

teaches French; Brown gives the science teacher a lift home in his car; John 

teaches Art; Grubble cannot stand the smell of the chemistry labs.  Match the 

first and second name of each teacher. 
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1.18 One of 3 kids stole a cake.   

 When questioned, they said: 

 Alfred: ‘I didn't do it’ 

 Beobone: ‘Alfred did it’ 

 Claudette: ‘Beobone is lying’ 

 If one told the truth and two lied, who did it? 

1.19 Continue this sequence:   O T, T, F, F, S, S, E, N, . . . . . . 

1.20 Find a partner. Take a piece of string, tie the ends loosely around your partner's 

wrists.  Get your partner to do the same to you with another piece but with the 

two strings linked through each other. Now, without untying or cutting the 

string, slipping it over your hands or cutting your arms off, separate yourselves. 

1.21 Multiple Choice 

1. A grunge sprowker is used for sprowking 

 (a) grunges 

 (b) griggles 

 (c) pisculators 

 (d) yikkerpods 

2. The worst enemy of a fungleworber is an 

  (a) bigger fungleworber 

 (b) uzzelfut  

 (c) grunge sprowker 

 (d) spandle 

3. What are the most common by-products of spiculation? 

 (a) crystalline mercenial arsenide encrustation of copper pipes 

 (b) silicon sylphide contamination 

 (c) silingulated fraal emissions 

 (d) sopulene 

4. Ziphoots always suffer from minginitis because 

 (a) their curnpieces are usually too loose 

 (b) many of them have no resistance 

 (c) they often absorb flobbitters 

 (d) they never croon their sproglets properly 

5. Andreditious astrication of faugal silipitine can prevent 

 (a) exfoliation of intra-scroggular dermoblasts 

 (b) formally logical insidious 

 (c) people with acine obrugation 

 (d) clusters of nistigenous dermine exigation 

6. Grongle strooking occurs on 

 (a) winter nights 

 (b) autumn evenings if it has not rained since midday 
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 (c) winter nights   

 (d) winter nights  

7. Fungleworbers are most easily eradicated by using 

 (a) the dringe beetle  

 (b) the African snark 

 (c) the common spotted uzzelfut 

 (d) Mortein 

8. The correct answer to this question is 

 (a) a 

 (b) b 

 (c) c 

 (d) d 

1.22 Farmer Joe has to take his dog, his chicken and a bag of seed across the river in 

his boat.  The boat is only big enough to hold Joe and either his dog or his chicken 

or his seed.  If he leaves the dog with the chicken, the dog will eat the chicken.  If 

he leaves the chicken with the seed, the chicken will eat the seed.  How does he 

get all three across without anything getting eaten? 

1.23 In the park is a deep round lake, 40 m across with a concrete edge.  In the middle 

of the lake is a very small island with a 40m high pole on it.  Driving past one 

day, Rupert noticed what he thought was a $100 note lying on the island.  All he 

had in his car was a jack, a bucket, six 1m long stakes and two 20m ropes.  He got 

the $100 note without any help and without getting wet.  How? 

1.24 You are driving your car (which can only fit two people) through torrential rain. 

Passing a bus stop, you see three people standing in the rain. One is an old friend 

who once did you a big favour that you never really repaid; one is an old lady who 

looks like she is dying of cold; and one is a young person who works in the same 

office as you and whom you really fancy, but whom you have never had a chance 

to talk to. Within less than a minute, you’ve arranged things so that you have 

returned your friend’s favour, you’ve saved the old lady and you’ve set yourself up 

to spend time with the person from your office.  And all this without having more 

than two people in your car. How did you do it? 

1.25 Fayez lives at an oasis.  He wants to visit his grandfather’s grave which is in the 

desert 9 days walk away.  He can only carry 12 days food and water.  He can only 

get food and water at the oasis.  He gets to the grave and back without running 

out of food or water.  How? 
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1.26 MOONWALK 

 Marcus and Anastasia have landed on the moon 100 km 

from base.  They cannot contact base and base does not 

know where they are.  So they have to walk there.  The 

ground is fairly rough but walkable.  They can average 3 

km/h but the walking is tiring - they need at least 8 hours 

rest after a 10 hour walk.  The sun is just setting.  The 

nearly full earth is fairly high in the sky.  Their space suits 

have enough power to keep them at the right temperature 

for 80 hours.  They each need to drink 2 litres of water and 

eat 1kg of food every 24 hours. They also need to take some 

sort of map of the terrain to help them find the way to the 

base. 

 They have the following items they can take.  

• First Aid Kit (4 kg) 

• Inflatable Life Raft (18 kg) 

• Hot Air Balloon (70 kg) 

• 12 tanks of oxygen, each enough to last one person 20 hours (these can be 

used for a while, closed up, then finished later, but they cannot be used by two 

people at the same time) (20 kg each) 

• Fireworks (28 kg) 

• Eight 1.5 kg packs of onion-flavoured sponge cake suitable for eating in space 

(2.5 kg each) 

• Detailed map of the moon on computer disk (200 g) 

• Battery-powered computer (6 kg) 

• Battery for computer (3 kg) 

• 6 cartons of Coke (9 kg each) 

• Firewood (15 kg) 

• Two 20-litre containers of water suitable for drinking in space (26 kg: 20 kg of 

water; 6 kg of container; the container can be partly emptied before you start) 

• Box of waterproof matches (100 g) 

• Siren (2 kg) 

• Piece of metal that fell off the space capsule (48 kg) 

 Neither of them can carry more than 60kg. They can make it there alive. How do 

they do it? 

1.27 A certain green alga doubles its size every 10 minutes.  At 9 a.m. one algal cell is 

placed in a jar, and two identical cells are placed in another (identical) jar.  By 

3.00 p.m. the second jar is full of algae.  At what time did the first jar become 

full? 

1.28 A cook has to measure out exactly 7 litres of oil, but all he has is a 3 litre jug and 

a 5 litre jug.  Neither have any graduations. How does he do it? 
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1.29 At dawn on 1st April a snail starts to climb from the bottom of a 30m well.  Each 

day it climbs up 5m, each night it slips back 4m.  On what date does it reach the 

top? 

1.30 Dave and Myrtle went fishing.  They caught a 

total of 11 fish. 

 • Dave caught one less fish than Myrtle 

 • Seven flathead were caught 

 • Myrtle caught more shark than Dave, who 

caught one 

 • Myrtle caught more flathead than Dave 

 • Someone caught a sardine 

 Who caught what? 

1.31 All numbers which are perfect squares and made up entirely of even digits end in 

one of two numbers.  One of these is 0.  What is the other?  

1.32 How many different numbers can be obtained by multiplying a whole number 

between 1 and 5 inclusive by a different whole number from 1 to 5 inclusive. 

Strategies 

There are a few strategies which can be useful in solving a wide range of problems.  At 

this level, we will look at the following: 

• Operation 

• Guess and check  

• List 

• Drawing 

If you are not sure which way to go with a problem, it can be worth looking at the list 

of strategies and seeing if any of them might be useable.  If you are stuck, this is 

another thing you can try.  Try any strategy that might be useable, even if you can’t 

see whether or not it will work. 

Below is some explanation of how the strategies work along with some practice with 

each one. 

Operation  

Arithmetic word problems are problems written in words that are solved by using an 

operation (+, –, ×, ÷) on some numbers (or sometimes more than one operation). 

An example is: 
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Harry went up 12 stairs, each 22 cm high.  How many more stairs would he have to 

climb to get 300 cm higher than he started? 

To solve this we have to divide 300 by 22 to see how many steps he needs to climb in 

total. This is about 13.6. As he has to climb whole stairs, he will need to climb 14. He 

has already climbed 12, so now we have to subtract the 12 from the 14 to get 2.  

You have been solving arithmetic word problems for years, but a bit more practice can 

always help. 

It is vital to be able to picture in your mind the situation described in the problem.  If 

you can draw it, that makes sure you can picture it.  Also it can make it clear how to 

get the answer.  Below is a possible drawing for the problem above. 

 

 

 

 

 

 

 

In general, doing the calculation is not the challenge in a word problem, it is deciding 

which operation(s) to do.  A good understanding of what each operation does is 

therefore important.  The operations can be thought of in a number of ways. 

Ways of thinking about addition 

Addition can be thought of as combining two numbers, eg. 13 + 9 is what you get if 

you combine 13 things with 9 things. 

But it can also be thought of as counting on.  To get 13 + 2 we just count on 2 from 13 

Ways of thinking about subtraction 

Subtraction can be thought of as take-away, eg. If I had 11 fish then ate 4 of them, 

how many would I have left? 

 

 

 

300 cm = 14 stairs 

12 stairs 

2 stairs 
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It can also be thought of as counting back.  To find 200 – 40, you count back 40 from 

200. 

It can also be thought of as what needs to be added.  50 – 42 can mean What needs 

to be added to 42 to make 50?’ 

And it can also be thought of as difference.  20 – 12 is the difference between 20 and 

12. 

Ways of thinking about multiplication 

Multiplication is usually thought of as lots of or 

‘sets of’ or ‘groups of’ (all mean the same thing).  So 

5 × 8 means 5 lots of 8. 

As you can see from the picture at the right, 5 × 8 

is the same as 8 × 5 

Ways of thinking about division 

Division can be thought of in terms of sharing and finding how many each gets.  

20 ÷ 4 means How many does each get if we share 20 things between 4 people (or put 20 

things into 4 lots)? 

But 20 ÷ 4 can also be thought of as how many lots of?  It means ‘How many lots of 4 

make 20? 

Advantages of being able to think about the operations in different ways 

Being familiar with all these ways of thinking about the operations makes it much 

more likely that you will spot the right operation to use in a problem. 

Being familiar with the different ways of thinking about the operations can sometimes 

help you when doing the calculations too.  Calculating 50 – 48 using the take-away 

idea is very hard, but using the difference idea makes it much easier.  Also, 1½ ÷ ¼ is 

fairly meaningless using the idea of sharing 1½ things between ¼ of a person, but 

makes good sense using the idea of how many lots of ¼ make 1½ ? 
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1.33 How much change would I get from $50 if I bought 6 candles at $4.80 each?  

1.34 I have 14½ pizzas. If I give people ¼ of a pizza each, how many people can I feed? 

1.35 Mount Drummond is 420 m taller than Mount Sith. If Mount Drummond is 2237 

m tall, how tall is Mount Sith? 

1.36 John’s age is 12 less than Jacqui and Minnie’s ages put together. Jacqui is 4 years 

older than Minnie. John is 32. How old is Minnie? 

Guess and check  

Problem:  After spending one fifth of his money on a baseball stick, Sam had $36 left.  

How much did he have before? 

Guess and check can be used to solve this problem.  We guess how much he might 

have had before, then we work out how much he would have left after spending one 

fifth of it.  If it comes to $36, then we guessed right;  if not, we try a different guess. 

We can see that he would have had more than $36, so let’s guess $40.  One fifth of $40 

is $8.  Take $8 from $40 and we get $32.  That’s not enough, so let’s guess a larger 

amount.   

Let’s guess $50.  One fifth of $50 is $10, so he would have had $40 left.  That’s too 

much so let’s guess a smaller amount.  But we remember that $40 was too small. 

 

Let’s guess $45.  One fifth of $45 is $9, so he would have had $36 left.  That is correct, 

so we know that he had $45 before he spent the money. 

Note that we decide after each guess whether we need a higher or a lower guess.  That 

way we get to the right amount quite quickly.  If we just kept having random guesses 

like $40, then $50, then $60, then $100, then $75 and so on, it could take quite a 

while.  Because of this, the strategy is sometimes called guess, check and improve, 

because each guess is an improvement on the last one, i.e. it is closer to the right 

answer. 

Solve the following problems by using the Guess and Check strategy. 
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1.37 The sum of two number is 30; their product is 216. What are the numbers?  

1.38 Julia is 12. Her father is 3 times her age. How long before he is twice her age? 

1.39   

 

 

 

 

 

 

 

 Fill in the empty circles. 

1.40 A 2-digit number divided by a one-digit number gives 6.625.  What are the 

numbers? 

1.41 A rectangle has an area of 30m² and a perimeter of 26 m.  How long is it? 

1.42 A mixture of 50 sheep and people have 128 legs.  How many of the 50 are sheep? 

 

 

 

 

 

1.43 Joshua spent $227.60 on 22 pets. Some were hamsters at $6.50 each; the rest 

were vultures at $11.20 each. How many hamsters did he buy?  

 

1.44 Adrienne thought of a number, then multiplied it by itself.  This gave her 6.72.  

Find the number she thought of to 3 decimal places. 

1.45 Herbie spent 5 days training for a mountain trek. Each day he walked 2 km more 

than the previous day. If he walked 90 km altogether, how far did he walk on the 

first day? 

1.46 Arnold thought of a number, then added 1 to it to get a bigger number, then 

multiplied the bigger number by the number he started with.  This gave him 11.  

Find the number he started with to 3 decimal places. 

1.47 The number of centimetres around a square is the same as the number of square 

centimetres inside it. What is its side length?  

27 32 

 

33 

12 17 

19 

13 

14 19 
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1.48 What number makes 0.16 when it is multiplied by itself? 

1.49 Ariana thought of a number, subtracted 2 from it, then multiplied what she got 

by the original number.  If this gave her 112.87, what was the original number to 

4 decimal places? 

1.50 Find a 4-digit whole number such that, if you put a decimal point between the 

second and third digits, the decimal fraction would be the average of the two 2-

digit whole numbers either side of the decimal point. 

1.51 Find a fraction equivalent to ¾ but with the product of its numerator and 

denominator equal to 192. 

1.52 Antelope thought of a number, added 5, then multiplied what he got by the 

original number.  This gave him 4922.  What number (to 3 decimal places) did he 

start with? 

1.53 An African thought of a number, multiplied it by itself, then added 4.  This gave 

her 845.  What number (to 3 decimal places) did she start with?  

List 

Problem:  How many ways can you make $50 using $50, $20, $10 and $5 notes? 

This problem can be solved by making a systematic list of all the different ways of 

making $50. 

To be systematic we will start with ways 

that use the big notes and work down.   

We might start with the ways that use a 

$50 note.  There is only one. 

Then we might do all the ways that use 

two $20c notes. 

Then the ways that use one $20 note.  

There are a few of these so we will 

arrange them with the combinations with 

the most $10 notes first. 

Then we do the ways that use no $20 

notes. 

Once the list is finished we can count the 

ways.  There are 13. 

50 

20, 20, 10 

20, 20, 5, 5 

20, 10, 10, 10 

20, 10, 10, 5, 5 

20, 10, 5, 5, 5, 5 

20, 5, 5, 5, 5, 5, 5 

10, 10, 10, 10, 10 

10, 10, 10, 10, 5, 5 

10, 10, 10, 5, 5, 5, 5 

10, 10, 5, 5, 5, 5, 5, 5 

10, 5, 5, 5, 5, 5, 5, 5, 5 

5, 5, 5, 5, 5, 5, 5, 5, 5, 5 
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If we weren’t systematic, we might just put down the combinations in any order like 

this: 

20, 10, 5, 5, 5, 5 

10, 5, 5, 10,10, 5, 5 

5, 10, 20, 10, 5 

5, 5, 5, 5, 5, 10, 5, 10 

5, 5, 20, 5, 10, 5 

20, 5, 5, 10, 10 

10, 10, 10, 10, 10  

The trouble with this is that it is easy to write the same combination down twice 

without noticing.  For instance, in the list above, the third and the sixth combinations 

are the same.  Also, it is hard to know when you have got all the combinations. 

Being systematic is an essential part of this strategy.  You should always try to find a 

systematic way to make your list. 

Problem:  How many different numbers can be made by multiplying two whole 

numbers from 1 to 6? 

We can solve this using a table.   

 

No, not that sort of table.  This sort: 

 1 2 3 4 5 6 

1 1 2 3 4 5 6 

2 2 4 6 8 10 12 

3 3 6 9 12 15 18 

4 4 8 12 16 20 24 

5 5 10 15 20 25 30 

6 6 12 18 24 30 36 

A table is really a two-dimensional list arranged in more than one column. 

Then, of course, because the question asked how many different numbers can be made, 

we have to cross out all the repeats, leaving: 
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 1 2 3 4 5 6 

1 1 2 3 4 5 6 

2 2 4 6 8 10 12 

3 3 6 9 12 15 18 

4 4 8 12 16 20 24 

5 5 10 15 20 25 30 

6 6 12 18 24 30 36 

Then we count the different numbers.  There are 18. 

Solve the following problems by using the List strategy. 

1.54 In how many ways can you make $55 with $50, $20, $10 and $5 notes? 

1.55 This 6-square rectangle has 3 squares shaded.  How many different ways could you 

shade 3 squares? 

   

   

1.56 Adolf, Beelzebub, Cyber and Drongo run a race.  In how 

many different orders can they finish if there are no ties? 

1.57 If I wrote all the numbers from 1 to 1000, how many 5s 

would I write? 

1.58 In a scratch lotto, you have to scratch 3 out of the 6 

spaces. In how many ways could you do that? 

1.59 You put four letters, numbered 1, 2, 3, 4 into four 

envelopes, also numbered 1, 2, 3, 4, one in each. In how 

many ways can you do it such that: 

a) none is in an envelope with the matching number  

b) one is in the envelope with the matching number 

c) two are in envelopes with matching numbers 

d) three are in envelopes with matching numbers? 
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Drawing 

Problem:  A landscaper is using grey and white hexagonal pavers.  He wants to make 

a pattern with four grey ones completely surrounded by white ones.  What is the 

smallest number of white ones he could use? 

A picture is a good way to solve this problem.  He could arrange the grey ones in 

different ways.  Here are a couple of ways.   

 

 

 

 

 

We can draw pictures for other arrangements too.  We will realise that the one on the 

right above uses the least white pavers with 10. 

A rough sketch is enough to solve this problem.  The following problem needs a scale 

drawing, though. 

Problem:  A rectangular football field is 100 m long and 50 m wide.  How far is it 

between opposite corners? 

We can draw a plan using a scale of 1 cm to 10 m.  It will look like this: 

 

 

 

 

 

 

We can then measure the distance between opposite corners.  We will get about 11.2 

cm which means that the distance will be 112 m. 

Solve these problems using the Drawing strategy.  

1.60 Billy put a wire fence around his rectangular goat enclosure. There were 5 posts 

on each side. How many posts did he use altogether? 

1.61 How many different-shape triangles can be made from 7 matches? 
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1.62 A cockroach hunter gets up, has breakfast, then walks 3 km north, 

4km east, 2km south, 6km west, 5km south then 6km east.  In 

which direction would he now have to walk to head straight back to 

camp? 

1.63 How could you plant 12 trees in 6 lines, each line consisting of 4 

trees? 

1.64 A hexagonal garden bed is surrounded by 6 hexagonal pavers the 

same size.  What is the smallest number of pavers needed to surround 4 garden 

beds (the beds must be separated by pavers and totally surrounded by pavers). 

1.65 Divide a square into 

• 4 smaller squares 

• 7 smaller squares 

 What other numbers can this be done for?  

1.66 If you double the width of a rectangle and triple the length, what will you 

multiply the area by? 

Working carefully, checking and correcting errors 

You already know how to do this.  You just need to remind yourself.  Working carefully 

and correcting errors is a habit you should develop. 

To avoid making too many errors, work at a speed at which 

you can work reliably.  Don’t race.  Think about each step to 

be sure it’s correct.  Above all, each time you do a calculation, 

estimate what you expect the answer to be first.  If it comes 

out fairly different from what you expected, check it again 

more thoroughly. 

When you’ve finished work on a question, if it is really important that you get it right, 

you might do every step again.  Even better, try to find a different way to do it and 

check that you get the same answer.  Often it is not so crucial that your answer is 

correct.  In these cases, just look to see that your answer is about what you would have 

expected. 

When answering a question given in words, it is a good idea to read the question again 

once you have finished answering it.  Check that you actually answered the question 

you were asked and not some other question.  For example, you might have been 

asked for the perimeter of a tennis court, then you might have done your calculations 

and finished by writing that the court is 16 m by 8 m.  While this might be true, it is 

not the answer asked for.   
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General Problems 

Solve these problems by choosing a suitable strategy. 

1.67 How many numbers between 0 and 1000 have no zeros in 

them? 

1.68 How many times a day is the minute hand directly over the 

hour hand? 

1.69 The pages of a book are numbered 1, 2, 3 ......  If it takes 549 digits to number all 

the pages, how many pages are there? 

1.70 If A = 1, B = 2, C = 3 etc., which country is the SE Asia region adds up to 90? 

1.71 Is 203 prime? 

1.72 A single digit number is divided by another single digit number.  The result has a 

7 in the ten thousandths place.  What are the two numbers? 

1.73 A gardener made a rectangle out of 24 square 1m by 1m pavers.  Can the 

rectangle have a perimeter of 26m? 

1.74 The sum of 2 prime numbers is 42.  The question is `what are the two numbers'?  

How many different answers are there? 

1.75 12 – 1 + 17 = 17;  22 – 2 + 17 = 19;  32 – 3 + 17 = 23; . . . . . . . .  

 Will the answers always be prime numbers? 

1.76 Amanda Rinn had a box of 100 oranges with some missing.  

When she put the oranges in 2's there was one left over.  When 

she put them in 3's or 4's there was one left over.  When she put them in 5's there 

were none left over.  How many were in the box? 

1.77 I am a 2-digit prime number.  The sum of my digits is divisible by 4.  The product 

of my digits is less than 5.  I am greater than 15.  What number am I? 

1.78 What is the lowest number above 1000 which has the same remainder when 

divided by 2, 3, 4 and 5? 
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Level 2 

 

You hopefully learnt a lot about problems solving at Level 1 – the plan of attack and 

the strategies of operation, guess and check, list and drawing. At Level 2, we introduce 

just one more strategy. After that, there are plenty of general problems to help you get 

better at problem solving. 

Pattern Strategy 

Problem:  What is the sum of the first 200 odd numbers? 

We could solve this problem by adding them all up on a calculator.  But it will take a 

long time and we will more than likely make a mistake along the way. 

When a problem has big numbers like 200, sometimes it can be easier to solve the 

problem for smaller numbers first and to try to find a pattern.  We can then use the 

pattern to work out the answer for the big number. 

The easiest numbers to use are 1, 2, 3, 4, 5 etc.  So let’s solve it for the first 1 odd 

number, the first 2 odd numbers and so on. 

First 1 odd number   1  = 1 

First 2 odd numbers  1+3  = 4 

First 3 odd numbers  1+3+5  = 9 

First 4 odd numbers  1+3+5+7 = 16 

First 5 odd numbers  1+3+5+7+9 = 25 

We can now look for a pattern.  We might notice that the sum of the first 2 is 22, the 

sum of the first 3 is 33, the sum of the first 4 is 44 etc.  So it seems likely that the 

sum of the first 200 is 200200.  And it is.  To be sure that the pattern continues, it is 

worth checking it for the next couple of numbers. 

First 6 odd numbers  1+3+5+7+9+11 = 36 

First 7 odd numbers  1+3+5+7+9+11+13 = 49 

Solve these problems using the Pattern strategy. 
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2.1 Find the next 3 numbers in these sequences. 

 2, 5, 8, 11, 14, .............................................. 

 0, 2, 6, 12, 20, .............................................. 

 10, 28, 28, 34, 38, ........................................... 

 3, 7, 10, 17, 27, 44, ........................................ 

 10, 18, 8, 10, 2, 8, 6, ....................................... 

 1, 5, 14, 30, 55, 91, ......................................... 

2.2 An oil-drilling team drills a hole in SW Queensland.  The depths reached at the 

end of the first 5 days are: 

 Day 1  48m 

     2  93m 

     3  132m 

     4  165m 

     5  192m 

 How deep would you expect them to be at the end of the 8th day? 

2.3 A car travels 10 m in the first second, 5 m in the next second, 2.5 m in the next 

second, 1.25 m in the next second and so on, halving its distance every second. To 

10 decimal places, how far will it have travelled after 12 hours? 

2.4 If France = 47 

    Canada = 24 

    Brazil = 68 

    Russia = 87 

 What does Australia equal?  What Asian Country equals 35? 

2.5 1 = 1 

 1 + 3 = 4 

 1 + 3 + 5 = 9 

 What is the sum of the 100 odd numbers. 

2.6 How many diagonals can be drawn in  

(a)  a regular 5-sided polygon? 

(b)  a regular 12-sided polygon 

(c)  a regular 100-sided polygon 

2.7 72 = 77 = 49 

 73 = 777 = 343 

 74 = 7777 = 2401    

 What is the last digit of 750? 

2.8 What is the last digit of 3
100

? 
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General Problems 

2.9 Alan has $4 more than Belinda who has half as much as Chloe. Bruce also has 

some money. The two boys have the same amount between them as the two 

girls.  The whole group has $60.  How much does Chloe have? 

2.10 Two flavoured milks and three buns cost $13.20.  Two buns cost $6:40.  How 

much would three flavoured milks cost? 

 

2.11 In a class of 24 students, 12 play basketball, 10 play volleyball and 7 play 

neither.  How many play both? 

2.12 Hayley can cut a log into three equal lengths in 30 minutes.  How long would it 

take her to cut a similar log into 4 equal lengths? 

2.13 A shop sold singing fish on Monday for $8 each and took $72.  On Tuesday, they 

reduced the fish by $3 and, as a result, sold 3 times as many.  How much did 

they take on Tuesday? 

 

2.14 3 runners have a race.  In how many orders can they finish 

(a) if there are no ties? 

(b) if there can be ties? 

2.15 A rectangular pool has an area of 60 m2 and a perimeter of 34 m.  How long is it? 

2.16 Replace each letter with a digit to make the sum below true.  Note that a given 

letter must always be the same digit.  Can you find more than one solution? 

    F  I V E 

–  F O U R 

       O N E 
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2.17 Place the numbers 1 to 8 in the squares such that no consecutive numbers are in 

squares that touch (even at a corner). 

 

    

    

    

2.18 A painter worked out that it would take 3.2 L of paint to paint a 2 m by 2 m 

square wall.  How much paint would it take to paint a 4 m by 4 m square wall? 

 

 

 

2.19 Marty has a cubic tank which holds 20 L of oil.  Kaye has a cubic tank twice as 

tall as Marty’s.  How much oil will Kaye’s tank hold? 

 

 

 

2.20 A cube has the numbers 1 to 6 on its faces.  Below are three views of the cube.  

What number is in the bottom in each view? 

 

 

 

2.21 11 people come to a Christmas party and each person gives a present to each 

other person.  How many presents are given? 

2.22 12 old fogies come to an old fogies’ meeting.  Each old 

fogy shakes hands with all the other old fogies.  Each 

handshake is photographed. How many photographs are 

taken? 

2.23 64 players enter a knock-out singles tennis competition. 

How many matches need to be played? 

1 

2 
3 

4 

1 
3 

1 

5 
2 
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2.24 Replace the x’s with the digits 1 to 4 to make the largest possible number.  Then 

do it again to make the smallest possible number. 

0 . x x 7 x x 

2.25 A tree grew to 4 m in its first year.  It grew another 2 m in its second year, 

another 1 m in its third year, 0.5 m in its fourth year, 0.25 m in its fifth year, 

and so on for a few hundred years.  How tall did it get? 

2.26 Blotto left the pub, walked 1 km up the road, then 500 m back down the road, 

then 250 m up the road again, then 125 m back down, 62.5 m up and so on until 

he was vibrating gently on the spot.   

(a) How far did he walk? 

(b) How far from the pub did he end up? 

2.27 In the number system of ancient Gonzomboland,  

  means 21 

  means 14 

  means 39 

What does    mean? 

2.28 Jordan is 3 times as old as Kim.  If the sum of their ages is 52, how long will it 

be before Kim is half Jordan’s age? 

2.29 Hairy broke into Rasmo’s house and stole half his collection of ceramic lizards.  

The next night, Cranberry broke in and stole two thirds of what was left of the 

collection. This left Rasmo with only 5. How many did Hairy steal? 

2.30 Find some common fractions between 2/3 and 3/4. 

2.31 Two drivers start at the starting line of a 40 km circuit.  One driver does a lap 

every 40 minutes.  The other does a lap every 30 minutes.  How long before the 

faster driver laps the slower driver? 

    

2.32 In a parliament of 120 people, there are 24 more women than men.  What 

percentage of the parliamentarians are women?  
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2.33 Find the exact area of the shape below. The grid squares are 1 cm by 1 cm and 

the top and bottom curves are the same shape. Explain why your answer is 

exact. 

 

 

 

 

 

 

 

 

2.34 A rectangular piece of paper is cut into 3 smaller rectangles each the same 

shape as the original sheet.  If the original rectangle was 12 cm long, how wide 

was it?   

2.35 A square lawn has a 1 m wide concrete path around it.  If the area of path is 44 

m2, what is the area of the grass? 

 

 

 

 

2.36 (a)  How many angles in this diagram? (There are more than 5, but don’t count 

angles of 0° or 360° or greater than 360°.) 

 

 

 

 

 (b)  What is their sum? 
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2.37 Find 5 consecutive numbers which add up to 1500. 

2.38 228 people went to a show.  Adults paid $35.  Kids paid $20.  The total takings 

were $6735.  How many kids went? 

2.39 A podium is made from four wooden cubes glued together. 

 

 

 

One tin of paint will paint all six faces of one of the cubes.  How much paint will 

be needed to paint the podium?   (The underside is not painted.) 

2.40 Larry ran to his girlfriend’s house at 10 km/h, then walked back at 4 km/h.  

What was his average speed for the whole journey?   (The answer is not 7 km/h.) 

2.41 Jan and Jean weigh 126 kg between them.  Jean and Joan weigh 141 kg 

between them.  Joan and Jan weigh 153 kg between them.  How much do the 

three of them weigh together?  

2.42 The pages of a book are numbered 1, 2, 3, . . . .   If it takes 552 digits to number 

all the pages, how many pages are there? 

2.43 An ant is standing on a vertex of a cube.  It wants to walk to the 

opposite vertex.  It can only walk along edges and doesn’t want to 

walk along the same edge more than once.  How many routes are 

possible? 

2.44 A cylindrical tin of dog meat has a diameter of 10 cm and a height of 12 cm.  It 

has a label around the outside with a 1 cm overlap for gluing.  What is the area 

of the label before it is put on the tin? 

2.45 Katie saw this clock in a mirror.   

(a) What time was it? 

(b) Find a mathematical method of calculating the 

digital time from the apparent digital time when 

seen in a mirror. 

2.46 What 2-digit number is twice the product of its digits? 

2.47 John’s watch is 14 minutes slow, though he thinks it is only 5 minutes slow.  He 

plans to arrive 3 minutes early for the 6:35 bus.  If the bus is 2 minutes late, by 

how many minutes will John miss it? 
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2.48 Shona is 5 years older than Bob would have been 2 years before he was half her 

present age.  How old is Shona? 

2.49 Clarabo is at 22º S 68º W.  Blingibum is at 18º S 72º W.  If you travelled from 

Clarabo to Blingibum, roughly what compass direction would you travel on? 

2.50 The label on John’s sweater is in the usual place at the back of his neck.  John 

took off his sweater, turned it inside out and put it back on with his left arm in 

the right sleeve and his right arm in the left sleeve.  Was the label at the front 

or the back? 

2.51 A rain gauge consists of a funnel of diameter 15 cm feeding water into a cylinder 

with radius 3 cm. How deep will the water in the cylinder be after 8 mm of rain? 

2.52 An Indian-Pacific train sets off from Sydney for Perth every morning at 9.  It 

takes 75 hours to get to Perth.  An Indian-Pacific train sets off from Perth for 

Sydney every afternoon at 2.  It also takes 75 hours for the trip.  In travelling on 

the train from Sydney to Perth, how many Indian-Pacifics will you pass coming 

the other way? 

2.53 Jermy put a batch of bacteria in the incubator at 5 p.m. on Friday and went 

home.  Every 30 minutes, the mass of the bacteria doubled.  When he got back to 

work at 9 a.m. on Saturday, there were 4 kg of the stuff.  How much would there 

have been at midnight Friday? How much would there have been when he came 

in if he had left it till 9 a.m. Monday morning? 

2.54 Norgit drove the 660 km from Brisbane to Rocky.  It took him 2 days.  He 

travelled 390 km the first day and the remainder of the trip the second day.  His 

car travelled 10 km on each litre of petrol.  Petrol cost $1.20 per litre, though he 

had a voucher which gave him a 4c per litre discount.  He had prawns for dinner 

the first night and didn’t feel well the second day, so he made 4 stops the second 

day totalling 2 hours and 45 minutes.  How much petrol did he use? 

2.55 Two coins with diameters of 4 cm and 2 cm are lying on the table touching one 

another.  The small coin is then rolled around the edge of the large coin until it 

gets back to where it started.  How many degrees does it rotate through? 

 

 

 

2.56 An alchemist needed to put exactly 2 litres of water into his brew.  But he only 

had 2 jugs.  One held exactly 4 litres and the other exactly 7.  Neither had any 
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graduations.  How did he measure out the 2 litres?  

2.57 3/5 of my money is $51.  How much do I have?   

2.58 A train leaves Brisbane for Mt Isa every day at 2 p.m.  A train leaves Mt Isa for 

Brisbane every day at 2 p.m.  The one-way trip takes 2 days 18 hours.   

(a) In travelling from Brisbane to Mt Isa, how many trains going from Mt Isa 

to Brisbane will you pass?   

(b) What is the minimum number of trains needed to run this service? 

2.59 (a)  How many different shape rectangles can be made using 24 square  

          tiles? 

        

        

        

(b) What number of tiles (<100) allows the largest number of different 

rectangles? 

2.60 Standard Queensland number plates have a 3-digit number followed by 3 

letters.  There are 21 letter combinations which are not allowed.  How many 

different number plates are possible using this system?  Would this be enough 

for all the cars in Australia? 

2.61 27 1 cm by 1 cm square tiles are put together to make a shape.  What is the 

smallest possible perimeter for the shape? 

2.62 Show how to cut a 9 cm by 4 

cm rectangle into two pieces 

that can be put together to 

make a 6 cm square. 

 

 

2.63 Wayne the grocer had a box of lemons.  Mrs Higginbottom came in and bought 

half the lemons plus half a lemon.  Then Mr Slobbodnyy came and bought half 

the remaining lemons plus half a lemon.  Then the local lemon thief came in and 

stole half of what was left.  Then Wayne ate the last one.  How many were in the 

box to begin with? 
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2.64 A square is made by joining the mid-points of the sides of a larger square.  

Explain why the area of the smaller square is half that of the larger square. 

 

 

 

2.65 Explain why the sum of two odd numbers must be even. 

2.66 Explain why the product of two odd numbers must be odd. 

2.67 Edith would take 3 hours to paint the fence.  Martha could do it in 2 hours.  

How long would it take them if they worked together? 

2.68 It would take Tom 3 hours to pick all the snails off the side of the shed.  If Tom 

and Mildred worked on it together, it would take 1 hour.  How long would it take 

Mildred by herself? 

2.69 Make a magic square using the numbers 1 to 9.  (Each row, column and diagonal 

must add up to the same number.) 

   

   

   

2.70 Fat Albert and Baby Jane weigh 112 kg between them.  If Albert weighs 100 kg 

more than Jane, how much does Jane weigh? 

2.71 (a)  How many squares here?  (Count squares of all sizes.) 

 

    

    

    

    

 (b)  How many rectangles? [Remember that squares are rectangles.] 
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2.72 Rewrite this sentence with punctuation marks and capital letters so that it 

makes sense: 

rupert whereas dorothy had had had had had had had had had had had the 

teachers approval 

2.73 What time and day will it be 48723 hours after 7 p.m. Sunday? 

2.74 A Norwegian worm shooter walked 1 km on March 1, 2 km on March 2, 3 km on 

March 3 and so on until March 31.  How many kilometres did he average per 

day in March? 

2.75 A bear hunter got up, sat by his tent and had breakfast, then walked 5 km 

south, then 5 km east, then 5 km north.  This brought him back to his tent 

which now had a bear in it.  What colour was the bear? 

2.76 A ball is dropped from a height of 4 m.  Each time it bounces, it bounces to half 

the height it fell from.  How far will the ball travel before it stops? 
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Level 3 

Fermi Problems 

Fermi problems are ones where you aren’t provided with all the information you need, 

but instead you have to make some estimates based on your general knowledge. You 

aren’t supposed to go and look things up. 

An example might be if you were asked how many dentists there are in Australia. 

That might seem a difficult question to answer. But you could make a reasonable 

estimate as follows. 

The population of Australia is about 25 000 000. People go to the dentist maybe once a 

year on average. That means 25 000 000 visits per year. An average appointment 

might last 20 minutes, so a dentist can see about 25 people a day. Working 48 weeks 

at 5 days a week, this would be 6000 customers a year. To service 25 000 000, there 

would need to be 25 000 000 ÷ 6000 dentists, i.e. about 4000. 

Fermi problems are named after Enrico Fermi, a famous American nuclear physicist 

who used to pose them for his physics students. Ability to handle them is very useful 

as, with many of the things we have to work out in life, we don’t have all the 

information we need, but have to make do with things we can estimate from our 

general knowledge. 

There are a few practice problems below and a few more at the end of the problems 

sets for Levels 4 to 6. The answers given are of course only approximate. As long as 

you get something somewhere near, consider yourself to have solved the problem 

correctly. 

3F1 How many dentists are there in the US? 

3F2 How many people in the world are having their 21st birthday today? 

3F3 How much Coke is drunk per day? 

3F4 What would it cost to smoke a pack of cigarettes a day for 50 years? 

3F5 How many words does the average person speak? 

3F6 How many kilograms of food have you eaten? 

3F7 How many blades of grass on a football field? 
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3F8 How many people could fit into an average classroom? 

3F9 How many bricks in an average brick house? 

3F10 How long would it take to count to a million, pronouncing every number in full? 

Assume you count 12 hours per day. 

3F11 What does a large tree weigh? 

3F12 How many petrol stations are there in your country? 

3F13 How many pens could you fit into an average house? 

3F14 At 9:30 a.m. on a Tuesday in term time, how many maths lessons are happening 

in your country? 

3F15 How long would it take to walk from New York to Los Angeles? 

General Problems 

3.1 The water in a fish tank was 20 cm form the top.  After filling for another 3 

minutes, it was 8 cm from the top.  How much longer would you have to fill it to 

make it 3 cm from the top? 

3.2 It takes 120 mm of rain to fill Deidre’s water tank.  If her roof area is increased 

by 50%, how much rain will it take then? 

3.3 Bill and Vera share $2000 so that Bill gets 60% as much as Vera.  How much 

does Vera get? 

3.4 After a discount of 30%, a bird cost $28.  What would it have cost without the 

discount? 

3.5 A fish tank is 50 cm long, 25 cm wide and 40 cm high.  20 L of water are poured 

into it.  How deep will the water be?   
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3.6 A rectangular prism is 20 cm long and 12 cm wide.  Its surface area is 1312 cm2.  

How tall is it?   

 

 

3.7 When food is sold in packets, the ingredients must be listed in order from 

greatest percentage to the least percentage.  (Ingredients with the same 

percentage can be listed in either order.)  The following is the list of ingredients 

of Crunchy Crud:  oats, sultanas, sugar, sesame seeds, almonds.  What is the 

least and greatest possible percentage of sugar? 

3.8 Sometimes, some of the percentages of the ingredients in a food packet are 

given.  For example, Mama O’Reilly’s Beef Soup has:  beef (40%), tomato, onion, 

carrot, wheat, yeast.  What is the least and greatest possible percentage of 

onion? 

3.9 Mango Munch contains:  wheat, mango (25%), paw paw, peanuts, flies.  What is 

the least and greatest possible percentage of paw paw? 

3.10 5 loaves of bread weigh the same as 3 Christmas puddings.  2 Christmas 

puddings weigh the same as 3 loaves of bread and 6 mince pies.  How many 

mince pies weigh the same as a Christmas pudding?   

3.11 John noticed that if Biddy gave him $20, they would both have the same amount 

of money.  Biddy noticed that if John gave her $20, she would have twice as 

much as him.  How much did they have between them? 

3.12 Jess ran to her grandmother’s house at 12 km/h and walked back at 6 km/h.  

What was her average speed for the round trip?  Hint: the answer isn’t 9 km/h. 

3.13 Two cars set off at the same time to drive to Emerald.  Both drive at constant 

speed.  When the faster car reaches Blackwater, 100 km along the road, the 

slower car is 15 km behind.  How far past Blackwater is the faster car when the 

slower one gets to Blackwater? 

3.14  A traveller on his way to St Ives comes to a fork in the road and doesn’t know 

which way to go.  Two men are sitting at the fork.  One always tells the truth 

and the other always lies, but the traveller doesn’t know which is which.  He 

may ask one question to one of the men and he will answer, but then neither 

will answer any further questions.  What question should he ask in order to find 

out which way to go? 
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3.15 It takes Jodie 4 hours to mow the oval with her mower.  It takes Shane 5 hours 

to mow it with his mower.  How long would it take them if they did it together? 

3.16 In the world a person dies every 2.5 seconds and a person is born every 1.5 

seconds.  How much does the population increase per hour? 

3.17                      SEND 

                  + MORE 

                  MONEY 

What digit does each letter represent if this is true?  

3.18 After giving three fifths of my money to the Save the Swamp Rat Fund, I only 

had $30 left.  How much did I have before? 

3.19 Four identical regular hexagons are fitted together to make a larger shape.  

What is the smallest possible number of sides on the larger shape? 

3.20 A matchbox is 3 times as likely to land flat as to land on an edge.  The 

probability of it landing on an edge is 0.15 greater than the probability that it 

will land on an end.  What is the probability that it will land flat?  

3.21 In the old days there were 3 feet in a yard and 12 inches in a foot.  If a piece of 

rope 6 yards, 2 feet and 4 inches long is cut into four equal pieces, how long will 

each piece be in yards, feet and inches? 

3.22 In measuring angles very accurately, a degree is sometimes divided into 60 

minutes (60’) and each minute is divided into 60 seconds (60”).  Write 4º 8’ 30” as 

a decimal fraction of degrees. 

3.23 Write 12.37º in degrees, minutes and seconds.  [See previous question.] 

3.24 Because of magnetic variation, the needle of a compass points 12º east of North. 

What bearing will the compass give for a mountain that is due West? 

3.25 Bricks are 22 cm long and 76 mm high.  The mortar between them is about 1 cm 

thick.  How many bricks would it take to build a wall 2.52 m long and 1.02 m 

high?   

3.26 Annie wants to paint the walls of her prison cell.  The cell is 3 m by 2 m and the 

walls are 2.1 m high.  There is one window 60 cm by 50 cm and one door 2 m by 

80 cm.  These don’t need painting.  1 L of paint covers 6 m2.  How much paint 

will she need? 
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3.27 Mr Bone fell out of his tree, then dragged himself 2 km North, then 4 km SE.  

By using a scale drawing or otherwise, find how far from his tree he ended up. 

3.28 The circumference of the Earth is 40 000 km.  If you flew from 42ºN 116ºE to 

46ºN 116ºE, how many kilometres would you travel? 

3.29 How many kilometres by air between Durban (30ºS 30ºE) and Cairo (32ºN 

30ºE)?  [See the previous question.] 

3.30 Henry’s standard pay is $11.50 per hour. If he works overtime (i.e. more than 8 

hours in a day), for the first two hours overtime, he earns time and a half (i.e. 

1½ times his standard pay).  Then after that he gets double time (i.e. twice his 

standard pay).  How much would he earn for a 14-hour day? 

3.31 The following table shows the tax payable for various gross annual incomes in 

2018-2019. 

Taxable income Tax on this income 

0 – $18,200 Nil 

$18,201 – $37,000 19c for each $1 over $18,200 

$37,001 – $90,000 $3,572 plus 32.5c for each $1 over $37,000 

$90,001 – $180,000 $20,797 plus 37c for each $1 over $90,000 

$180,001 and over $54,097 plus 45c for each $1 over $180,000 

Use this to find how much tax you would have paid if your taxable incomes had 

been $78 500 

3.32 The mean of four whole numbers is 9.  Their mode is 8.  The range is 3.  What 

are the four numbers?   

3.33 On August 1 Claeire put some weed in her grandmother’s pond.  Each day the 

area of the weed doubled.  On August 11 it covered the whole pond.  On what 

day did it cover half the pond? 

3.34 Jimbo has 8 pairs of socks.  All feel the same, but each pair is a different colour.  

All the socks are jumbled in Jimbo’s draw.  It is dark because Jimbo hasn’t paid 

his electricity bill.  How many socks must Jimbo take out of the draw to be sure 

of having two the same colour? 

3.35 Wallpaper comes in rolls 60 cm wide and 10 m long.  How many rolls would you 

have to buy to paper a wall 2.5 m high and 14 m long? 

3.36 Jess can pick a tray of strawberries in 12 minutes.  6 trays make up a box.  If 
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she is paid $18 for a full box, how long will she have to work if she wants to earn 

at least $100? 

3.37 Rudi owns a corner store.  He has Easter eggs to sell.   He wants to get $6 for 

each egg.  He has to add 10% for GST.  So he sells them for $6.60, sends 60c to 

the tax office and keeps the $6.  If a bear is on sale in the shop for $16.50, how 

much will Rudi have to send the tax office if he sells it. 

3.38 A plane is flying west along the equator.  The sun is just rising behind it.  8 

hours later the sun is still just rising behind it.  How fast is the plane travelling?  

[The circumference of the Earth is 40 000 km.] 

3.39 A plane leaves New York (40ºN 75ºW) at 3:40 p.m. (New York time) and spends 

7 h 25 min flying to Berlin (50ºN 15ºE).  At what time (Berlin time) does it land? 

3.40 What day of the week will it be on March 1 2053? 

3.41 If $1 Australian is worth 85c (US), how much will US$200 be worth in 

Australian dollars? 

3.42 Lead is worth $1.39 per kilogram.  Nickel is worth $14.75 per kilogram.  How 

much Nickel could you get for the price of 22 tonnes of lead?  

3.43 At the start of every year, Snarlee puts $500 into a special account.  The first 

deposit was on 1 January 2003.  At the end of each year the bank adds 6% 

interest to the money that is in the account.  How much will she have in the 

account on 2 January 2041.  [The easiest way to do this might be to use a 

spreadsheet.]  

3.44 The circumference of the Earth is 40 000 km. If you are on the equator and 

going round with the Earth as it rotates, how fast will you be moving in km/h? 

3.45 The Earth is 150 × 106 km from the Sun.  At what speed does it orbit the Sun in 

km/h? 

3.46 The solar system is 2.5 × 10
4
 light years from the centre of the galaxy. It goes 

round the galaxy once every 250 million years. How fast is it going around the 

galaxy in km/h? [The speed of light is 3 × 10
8
 m/s and a light year is how far 

light travels in a year.] 

3.47 Use your answer to the previous question to find at what fraction of the speed of 

light the Sun orbits the galaxy? 
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3.48 How many squares on a chess board?  Count squares of all sizes from 1×1 to 

8×8. 

3.49 Bones is 155 cm tall and weighs 53 kg.  Chubs is 195 cm tall and weighs 100 kg.  

Who is the more solidly built?  Explain.  

3.50 Calculate 1 − 2 + 3 − 4 + 5 − . . . . . . . . −98 + 99 − 100. 

3.51 A rain gauge is a triangular prism as shown.  If the 160 

mm graduation is at the top, what graduation is half way 

up? 

 

 

3.52 Standard Queensland number plates have three digits followed by 3 letters.  

How many different standard number plates are possible? 

3.53 If you lined up all the cars in Australia, bumper to bumper, along the coast, 

would they go right around the country?  Explain your reasoning. 

3.54 The Star of David is made by superimposing two identical 

equilateral triangles as shown.  If each of the two triangles has 

an area of 60 cm2, what is the area of the star?  

3.55 If 4 people can load 24 trucks in 3 8-hour days, how many 10-

hour days would it take 3 people to load 50 trucks?   

3.56 A 10 cm by 6 cm photograph is to be enlarged to 960 cm2.  What will be its 

dimensions?   

3.57 A 10 cm by 6 cm photograph is to be enlarged to 400 cm2.  What will be its 

dimensions? 

3.58 In binary 

11 = 3 

101 = 5 

10100 = 20 

110101 = 53 

What does 100110 equal? 

What binary number equals 74? 

3.59 In trinary 

11 = 4 
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102 = 11 

20120 = 177 

120101 = 415 

What does 10210 equal? 

What trinary number equals 974? 

3.60 In Roman numerals, I = 1,  V = 5,  X = 10,  L = 50,  C = 100,  D = 500,  M = 1000.  

A smaller number placed after a larger number is added to it.  A smaller 

number placed before a larger number is subtracted from it.  So XVIII = 18, 

XIX = 19, MDCCLXXIV = 1774. 

What does DLXXXIX equal? 

Write 673 in Roman numerals. 

Write 1249 in Roman numerals. 

3.61 Use a diagram to show that the sum of two consecutive triangular numbers is 

always a square number. 

[A triangular number is the number of dots in a triangular array like this, i.e. 1, 

3, 6, 10, 15 etc.  

      

 

 

 

A square number is the number of dots in a square array like this, i.e. 1, 4, 9, 

16, 25 etc.] 

     

 

3.62 Tarlung and her husband smoke a pack of cigarettes a day.  If a pack costs 

$14.50, how much will they spend on cigarettes in the next 20 years?   

3.63 A large square has twice the side length of a small square.  What is the ratio of 

their areas? 

3.64 A large square has twice the area of a small square.  What is the ratio of their 

side lengths? 

3.65 A large cube has twice the edge length of a small cube.  What is the ratio of their 

volumes? 

3.66 An isosceles right-angle triangle with longest side (hypotenuse) 1 m long has its 

shorter sides 0.707 m long.  Use this fact to find the area of a regular octagon 
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with sides 1 m long. 

3.67 Use the answer to the last question to find the area of a regular octagon with 

sides 2 m long. 

3.68 If it takes 0.2 microseconds (millionths of a second) to transfer 1 byte of data, 

how long will it take to transfer 250 GB? 

[1 GB = 1 gigabyte = 1 billion bytes] 

3.69 The average diameter of sand grains on Slonder Beach is 0.1 mm.  Roughly how 

many grains in a 10 L bucket of sand from the beach? 

3.70 A science student is growing a copper sulphate crystal.  The crystal grows in 

thickness by 2 mm per day.  It grows by adding layers of atoms to its surface.  If 

a layer of atoms is 0.2 nm thick (1 nm = 1 nanometer = 1 billionth of a metre), 

how long does each layer take to deposit? 

3.71 When Flozzie moved from Queensland to NSW, she increased the average IQ 

of both states.  How could this happen? 

3.72 A shop bought some caps for $8 each and put them on sale for 25% more than 

they bought them for.  Because they didn’t sell, the reduced them by 20%.  

They then sold.  How much profit did they make per cap? 

3.73 A circle of diameter 5 cm is drawn on the side of a stack of paper.  Every 

second sheet of paper is then removed from the stack.  The circle then becomes 

an ellipse.  Find the width, height and area of the ellipse. 

 

 

 

3.74 Ellie is 40% of the way up the stairs.  If she walks up another 9 stairs, she will 

be 70% of the way up.  How many stairs would she have to walk down to be 1/6 

of the way up? 
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Level 4 

Equation Strategy 

The last strategy is that of writing and solving an equation. You should have learnt how 

to do this at Level 2 in the Algebra strand. So here we are just applying the technique to 

further problems. The problems can be solved without writing an equation, but, for the 

practice, use the equation method. Show your working and don’t forget to start each one 

with ‘Let . . .’. 

Equation Strategy Practice Problems 

4.1 Joanne was paid for 24 hours work and given a bonus of $50. Then 20% of her 

total earnings was taken in tax, leaving her with $644.80. How much did she 

earn per hour?  

4.2 Lama was paid for 36 hours at his normal rate, then 8 hours at time and a half 

(1.5 times his normal rate), then 5 hours at double time (twice his normal rate). 

$174 was then taken out in tax leaving him $1392. What was his normal pay 

rate per hour?  

4.3 Weights are placed on a seesaw. 10 kg was placed 4 m to the right of the 

fulcrum; 12 kg was places 2.5 m to the right; 30 kg was placed 1.6 m to the left. 

Where would baby Claire, who weighs 8 kg have to sit to balance the seesaw? 

[Note that each weight produces a turning moment equal to the mass multiplied 

by the distance from the fulcrum and that the seesaw will balance if the total 

moments both sides of the fulcrum are equal.]  

4.4 In the following sequences, each number is the sum of the previous two 

numbers. 

 3, 7, 10, 17, 27, 44, 61, 105 

 5, a, b, c, d, e, 70   

 What is the value of a?  

4.5 Jethro is twice as old as Hilda was 6 years ago. If Jethro will be 25 next year, 

how old was Hilda last year?  

4.6 The houses along the north side of Castle Avenue go up in 2s. If the sum of the 

next 7 house numbers after Beth’s house is 203, what is the lowest possible 

number of Beth’s house?  
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4.7 Each day Bertie’s slug doubled its weight then added another 0.6 g. If it 

weighed 9.5 g on November 9, what did it weigh on November 4?  

4.8 Each day Kerry steals three times as much from his mother as he did the day 

before. If he stole $655.80 last week, how much did he steal on the last day of 

the week?  

General Problems 
 

4.9 A 2 m wide passageway crosses another 2 m 

wide passageway at right angles.  What is the 

length of the longest straight pole that can be 

carried horizontally around the corner? 

4.10 What is the longest straight stick that could be contained inside a cubic box 

which has a surface area of 24 m2 ? 

4.11 What is the surface area of the smallest cubic box that can contain a thin 

straight stick 50 cm long? 

4.12 A cylindrical pole has a diameter of 10 cm.  It is cut 

off perpendicular to its length at one end and at 45 

to its length at the other end.  Its total length is 20 

cm.  Find its volume and its surface area. 

 

 

 

4.13 Imagine the Earth was a perfect sphere with a radius of 6400 km.  Imagine a 

metal band could be wrapped tightly around the equator.  Imagine that 

someone cut the band and inserted some more metal so that the band was 2 m 

longer.  Then imagine that the band could be held the same distance above the 

ground all the way round.  How far above the ground would it be?  

4.14 The gravitational field (number of gs) on the surface of a planet is proportional 

to the mass of the planet and inversely proportional to the square of its 

diameter.  If the gravitational field at the surface of the Earth is 1 g, how many 

gs on a planet with the same density as Earth, but 4 times the diameter?  

4.15 Earth orbits the Sun in 365 days.  Mars orbits the Sun in 687 days.  The time 

when the Sun, Earth and Mars are in line, so Mars is at its closest to the Earth 

is called an opposition of Mars (because it is opposite the Sun in the sky).  How 

long between oppositions of Mars?   

20 cm 

10 cm 
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4.16 In a combination lock, 4 of 8 knobs have to pushed in to open it.  How many 

possible combinations are there?  

4.17 Take a whole number and square it.  Then subtract the product of the number 

before the number you started with and the number after it.  You should get 1.  

Prove that this will always work.  

4.18 Find 1 + ¼ + 1/16 + 1/64 + 1/256 + . . . . . .  and so on for ever.  Give the answer as a 

common fraction.  It must be exact. 

4.19 A 10 cm by 10 cm square is enlarged so the sides are 10% longer.  By what 

percentage is the area increased? 

4.20 A 10 cm cube is enlarged so the edges are 10% longer.   

a. By what percentage is the volume increased?   

b. By what percentage is the surface area (total area of all the faces) 

increased? 

4.21 Write 0.2727272727….. recurring as a common fraction in simplest form. 

4.22 A ball is dropped.  It takes 0.5 s to reach the ground.  It bounces and is in the air 

for a further 0.5 s.  On the next bounce, it is in the air for 0.25 s, then 0.125 and 

so on, halving each time.  If it bounces an infinite number of times, how long will 

it be from the time it is dropped to the time it stops bouncing?  

4.23 Farmer Bill has a 20 m by 10 m rectangular house surrounded by grass. A goat 

on the grass is tethered by a rope to the corner of the house.  If the rope allows it 

to eat grass up to 15 m from the tether point, what area of grass can it eat? 

4.24 A sailor on a ship is 40 m above the sea.  How far away is the horizon?  

Assume the distance from the North Pole to the equator is 10 000 km. 

4.25 New York is at about 40N 75W.  Santiago, capital of Chile is at about 32S 

75W.  How far is it by plane between the two cities?  Assume it is 10 000 km 

from the Equator to the North Pole. 

4.26 Find the area of a regular octagon if its perimeter is 16 cm. 

4.27 If 4 letters are put at random into 4 envelopes, one in each, what is the 

probability that all will go into the correct envelope? 

4.28 A cone is made from a semicircle of paper with radius 10 cm.  What will be the 

capacity of the cone? 
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4.29 In a game, a coin is tossed until both a head and a tail have come up. What is 

the average number of tosses this will take?  

4.30 A piece of wood is cut into the shape of a cone with a height of 20 cm and a 

diameter of 10 cm.  What is its surface area? 

4.31 Three Hats 

In a TV contest, a team of three contestants, numbered 1, 2 and 3, are sat 

down facing each other in a circle. For each person, a coin is tossed behind 

their back and a red or blue hat is placed on their head according to the 

outcome of the throw. They can see each other’s hats, but no one knows the 

colour of their own hat.  

 

 

 

 

 

Contestant 1 goes first and has the option of guessing the colour of her hat or 

passing. The other two know what she did. Contestant 2 then gets the same 

option, then Contestant 3. 

If, at the end, at least one person has got their colour right and no one has got 

theirs wrong, then the team wins a prize. 

The contestants can talk as much as they like before the contest to work out a 

strategy, but once they are sitting down, no further communication is allowed. 

One strategy is for the first person to have a random guess and for the other 

two to pass. This gives the team a 50% chance of winning the prize. Intuition 

tends to suggest that it is not possible to do any better than this. But it is. 

There is a strategy which gives the team a 75% chance of winning. 

What is the strategy? 

4.32 A prison block has 8 cells numbered 1 to 8 all in a row.  Three prisoners, Alice, 

Beatrice and Caitlin are each placed in a different cell at random.   

(a)  What is the probability that Alice is in Cell 4, Beatrice is in Cell 6 and 

Caitlin is in Cell 1? 

(b)  What is the probability that the three prisoners are in Cells 1, 4 and 6? 

(c)  What is the probability that the three prisoners are in three adjacent cells? 
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4.33 In this circle, OA  is a radius, X is the midpoint of 

OA  and BC  is perpendicular to OA .  What fraction 

of the area of the circle is above BC ? 

 

 

 

 

4.34 Angles can be measured in degrees, but in higher mathematics, they are often 

measured in radians.  One radian is the angle of a sector whose arc is the same 

length as its radius. 

 

 

 

 

 

 

 

Find the number of radians in the following angles: 

  (a)  1 revolution   (b)  180                   (c)  90                  (d)  1 

Find the number of degrees in the following angles: 

  (a)  1 radian         (b)  0.37 radians      (c)  /3 radians      (d)  /8 radians 

 

 

4.35 Triangle ABC has side lengths a, b and c 

as shown.  Prove that its area is given by 

the formula A = ½ab sin C. 

 

 

 

 

4.36 How many edges on a regular icosahedron (20 faces)?  

How many vertices? 

 

 

4.37 It takes 1 calorie of energy to heat 1 mL of water by 1 Centigrade degree.  1 

calorie is 4,2 Joules.  1 kWh (kilowatt-hour) of electricity delivers 1000 Joules 

per second for 1 hour.  1 kWh costs 26c.  How much do you spend on electricity 

when you heat 60 L of water from 20°C to 40ºC for a shower? 

4.38 1 cm3 of lead has a mass of 11.6 g.  1 cm3 of gold has a mass of 19.6 g.  A 120 cm3 

ornament is made of lead coated with gold.  If it weighs 1.567 kg, what 

percentage of its volume is gold? 

1 m 

1 m 

1 radian 

a 

b 

C 

A 

B 

c 

O 

C B 

A 

X 
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4.39 Arkright’s Conjecture states that x2 – x + 17 is prime for all whole number 

values of x.  Either prove or disprove this conjecture. 

4.40 40 mm of rain falls on a rectangular roof 20 m by 11 m.  If all the water runs 

into a cylindrical tank 4.5 m in diameter, by how much will the water level in 

the tank rise? 

4.41 Rain drops are falling such that their height above the ground decreases by 

5 m each second.  The wind is blowing at 40 km/h.  At what angle from the 

vertical are the rain drops coming down? 

4.42 A cylindrical water tank is standing in a paddock.  Katie is standing 50 m north 

of the centre of the tank; Cecily is standing 50 m south of the centre of the tank.  

If Cecily walks 30 m due East, she can just see Katie.  What is the diameter of 

the tank? 

Fermi Problems 

4F1 How many McDonalds fries are cooked in a day worldwide? 

4F2 How long would it take to fill an Olympic pool with a normal garden hose? 

4F3 How much rain falls on the Earth in a year? 

4F4 How thick is the paint on the wall? 

4F5 How long does a hair last? 

4F6 How many postage stamps would it take to cover your skin? 

4F7 The world’s most common bird is the chicken. How many are there? 

4F8 How many matches can be made from a large tree? 
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Level 5 

 

General Problems 
 

5.1 Find the area of a regular pentagon with sides 1 m long. 

5.2 A swimming pool is rectangular.  Its diagonal plus its width is equal to twice 

its length.  What is the ratio of the length to the width? 

5.3 Two identical 800 mL cylindrical blocks of wood have been cut in halves, one 

vertically, one horizontally.  The cut area is the same in both cases.  What is 

the diameter of the cylinders? 

5.4 A piece of paper is in the shape of a rectangle.  With a single straight cut, Tom 

cut the paper into a square and a rectangle.  If the new rectangle was the same 

shape as the original rectangle, what was the ratio of the length to the width? 

5.5 Use a graph or a graphics calculator to solve this.  A 

strip of metal 50 cm wide is to have the edges bent up 

at 90 to make a trough.  What is the largest possible 

cross-sectional area of the trough? 

5.6 In the middle of a room is a pillar running vertically from the floor to the 

ceiling, a distance of 3 m.  The pillar is cylindrical and 20 cm in diameter.  A 

piece of string 4 m long has one end fixed where the pillar meets the ceiling 

and the other end fixed where the pillar meets the floor.  To take up the slack, 

the string is wrapped around the pillar a few times as it descends.  How many 

times? 

5.7 The scale on a map is 1:20 000. Contours are marked every 2 m rise in 

altitude.  In Mr McGregor’s carrot paddock the contours are 8 mm apart on the 

map.  What is the gradient of the ground in the paddock?  

5.8 The roof of a building is flat and square, 30 m by 30 m.  An aerial stands 

vertically on the roof.  Four wires are attached to the aerial 10 m up from its 

base.  The other ends of the wires are attached to the four corners of the roof.  

If the two wires attached to the south side of the roof have lengths 26 m and 16 

m, how long are the other two wires?  
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5.9 Most of the atoms in the known universe are hydrogen.  The known universe 

has a radius of about 46 billion light years.  A light year is the distance light 

travels in a year.  Light travels at 300 000 km/s.  The known universe contains 

about 100 billion galaxies, each containing, on average, 100 billion stars.  An 

average star has a mass of about 1030 kg. A hydrogen atom has a mass of about 

10–27 kg. About 5% of the hydrogen atoms in the universe are in stars.  If all the 

atoms in the universe suddenly spread themselves evenly though space rather 

than being clustered into stars and galaxies, how far apart would the atoms be 

on average? 

5.10 Some people are obsessive, but don’t like to admit it.  A researcher used a 

method to get information about whether people are obsessive without them 

having to let anyone know.  100 people were surveyed and asked whether they 

consider themselves obsessive.  They were asked to roll a die, not letting anyone 

see what number came up.  Then they were to answer truthfully if they got a 1, 

2, 3 or 4 and to lie if they got a 5 or 6.  Out of the 100, 43 said they considered 

themselves obsessive.  What is the most likely number who actually consider 

themselves obsessive? 

5.11 The base for a trophy is in the shape of a cut-off cone.  Its dimensions are as 

shown.  Find its volume. 

 

 

 

 

 

 

 

 

 

 

5.12 Because of the movement of the Earth around the sun, nearby stars appear to 

move in ellipses against the background stars.  This movement is called 

parallax.  A star moves in an ellipse with length 0.32 seconds of arc.  How far 

away is it in light years?  

The Earth is 1.5  108 km from the Sun.  Light travels at 300 000 km/s.  1 degree 

is divided into 60 minutes and 1 minute is divided into 60 seconds. 

5.13 A rectangular table standing on flat ground will not 

wobble if legs A and B are 70 cm long and legs C and D 

are 69 cm long.  But if three of them are 70 cm and the 

other is 69 cm, it will wobble.  If the length of leg A is a, 

leg B is b, leg C is c and Leg D is d, what must d be in 

terms of a, b and c for the table not to wobble? 

A B 

D C 

10 cm 

30 cm 

20 cm 
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5.14 Three coins, each 4 cm in diameter, are laid on a table so that each is touching 

the other two.  Find the area between the three coins (grey on the diagram). 

 

 

 

 

 

 

 

5.15 The diameter of each small circle is 10 cm. Find the diameter of the larger one. 

 

 

 

 

 

 

 

 

5.16 Three circles are drawn.  Each has a radius of 1 m and the centre of each lies 

on the circumferences of the other two.  Find the area of the region that lies 

inside all three circles.  

5.17 Two cars are parked, one in Brisbane, one in London.  Each car is given a 

negative electrical charge by adding one gram of electrons to it.  As both cars 

have a negative charge, there will be a repulsive force between them.  How 

noticeable will that force be? 

The mass of an electron is 610–31 kg.  The repulsive force between two electrons 

a metre apart is 2.310–28 N.  The repulsive force between two electrons is 

inversely proportional to the square of the distance between them.  The diameter 

of the Earth is 12700 km. Assume no interference from the Earth and assume 

that gravity exerts a force of 10 000 N on each car.   

5.18 Two ladders, one 5 m long, one 6 m long, are in a 3 m 

wide trench with vertical sides.  The ladders are 

propped up from the corners to the opposite wall, 

forming an X shape and touching where they cross. 

How far above the floor of the trench do they touch? 
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5.19 The king sentenced young Johnny to death for spitting at the royal palace.  

But, because Johnny was young, the king decided to give him a sporting 

chance.  He gave Johnny two boxes, 10 black marbles and 10 white marbles.  

He told Johnny that he could distribute the 20 marbles between the two boxes 

however he liked (the king would not watch).  Then the king would pick a box, 

then put his hand into that box and pick out one marble without looking.  If 

the marble was white, Johnny would live; if it was black . . . bad luck – the 

sentence would stand.  What is the best probability of survival Johnny can give 

himself? 

5.20 Find the perimeter of a regular hexagon if its area is 60 cm2.  

5.21 When light hits a mirror, it reflects off at the same angle.   

 

 

Two mirrors are leaning against one another, each 20º from the vertical.  A beam 

of light is shone directly upwards onto one of the mirrors.  How many times will 

it be reflected by the mirrors? 

 

5.22 Easter is the first Sunday after the first ecclesiastical full 

moon after March 20. Ecclesiastical full moons occur 

generally every 29 days. Thus the earliest possible date for 

Easter is March 22 and the latest is April 25. This means 

that there are 35 possible dates for Easter.  

At first thought, it is tempting to think that Easter is equally likely to occur on 

any of these dates. But it isn’t.  It occurs on April 1 much more often than on 

March 22.  In fact, the last time it occurred on March 22 was in 1818 and the 

next time will be in 2285. 

What is the probability that Easter will be on March 22 in a randomly chosen 

year.  What is the probability that it will fall on April 1? 

5.23 Suppose the Russians decided to build a railway running from St Petersburg 

(61N 28E) to Yakutsk (61N 131E) and suppose that it was to run along the 

61N line of latitude all the way.  How long would it be?  Assume that it is 

10 000 km from the North Pole to the Equator. 

5.24 In a hollow glass cube, the glass is 1.2 cm thick.  If it took 190 cm3 of glass to 

make the cube, what is the area of its outside surface?  

25º 25º 
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5.25 How many different 3-letter words (including nonsense words like CAH and 

FCC) can be made from the letters of CATFISH 

(a) if repeat letters are allowed 

(b) if repeat letters are not allowed 

(c) if repeat letters are not allowed and the letters have to be in the same 

order as in CATFISH. 

5.26 Love in the big city 

This is a map of the streets of part 

of a city. All the blocks are square. 

Jerry Hattrick lives at A (the 

corner of 8th Street and 3rd 

Avenue) and every morning he 

walks to visit his beloved, Anne 

Teak, who lives at B (the corner of 

4th Street and 8th Avenue). 

Jerry likes to take a different route 

every morning, but refuses to walk 

further than necessary.   

How many routes are available to 

him? 

5.27 The function y = a + bx + cx 2 passes through the points (0, 5), (2, 3) and  

(5, –30).  Without a calculator, find the values of a, b and c.   

5.28 Pink Wine 

A couple were out for dinner. Vera had a glass of white 

wine; Bill had a glass of red wine. The glasses were the 

same size and shape and both full to the same level. Vera 

then took a spoonful of Bill's wine, put it in her own glass 

and mixed it in. Bill, slightly indignant, took the spoon 

and took a spoonful of the mixture from Vera's glass and 

put it in his own. Both spoonfuls consisted of the same 

volume of liquid. 

Now Vera had some red wine in her white wine and Bill 

had some white wine in his red wine. Who had the more of the 

other one's wine? 

5.29 A woman is chosen at random from all women that have two children. She is 

asked ‘Do you have at least one boy?’ and she answers 'Yes.' What is the 

probability that both of her children are boys?   

 

9th 

Av 

8th 

Av 

7th 

Av 

6th 

Av 

5th 

Av 

4th 

Av 

3rd 

Av 

2nd 

Av 

3rd St 

9th St 

8th St 

7th St 

6th St 

5th St 

4th St 
B 

A 
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5.30 An L-shaped room has its two long sides each 10.352 m long and its four short 

sides each 5.176 m long.  A man came to carpet it.  He 

brought a rectangular piece of carpet 3.66 m wide and 

22.215 m long.  He cut it into five pieces with straight 

cuts.  Then he laid the five pieces, covering the entire 

floor.  Show how he did it. 

Fermi Problems 

5F1 If the land on Earth were shared equally between all people, how much would 

each person get? 

5F2 How many kilograms of hair would it take to stretch around the world? 

5F3 Could all the people in the world fit into London? 

5F4 How big a bucket would it take to hold all the saliva someone produces in their 

life? 

5F5 How fast does a tree put on weight? 

5F6 How far could a person walk carrying all their food and water for the journey? 
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Level 6 

General Problems 

Note that many of the Level 6 problems are very tough. You will know the maths you 

need, but finding the right approach may take quite a while. Hopefully you will be up 

to the challenge by now and manage at least some of them. 

6.1 A bicycle wheel has a radius of 45 cm.  A white spot is painted on the tyre where 

it touches the ground.  The bicycle then travels 11 m and stops.  How far from 

the ground will the white spot be then? 

6.2 What is the area of the largest equilateral triangle that will fit inside a circle 

with area 10 cm2? 

6.3 In the figure to the right, a circle of diameter 1 and a 

circle of diameter 2 (the white ones) are placed, 

without overlap, inside a circle of diameter 3 (the 

black one). What is the diameter of the largest other 

circle (the grey one) that can be drawn inside the 

black circle without overlapping the white circles? 

 

6.4 What is the area of the largest semi-circle that will fit inside a 1 m square? 

6.5 A maths teacher gave his three students a problem solving test.  Each had a 

black spot painted on his or her forehead. They were then sat facing each other.  

They could see the colour of each other’s spots, but did not see the colour of their 

own. The principal then told them: 

“Each of you has on your forehead either a black or a white spot. At least one 

of you has a black spot. The first one of you to tell me the colour of your spot 

and to explain how you worked it out will pass the test. The others will fail. If 

you give an incorrect answer, or an invalid explanation, you will fail.” 

The three sat quietly and looked at each other with thoughtful expressions for 

about ten minutes. Then one of them said “I know my colour - it’s black’. She 

explained her reasoning and passed the test. 

What was her reasoning?  

[Note that her conclusion was based quite logically on just the fact that the 
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other two sat there for ten minutes without saying anything. You can assume 

that all three students are known to be reasonably intelligent. There are no 

tricks involved like mirrors on the wall or super-reflective eye balls.] 

6.6 In 2-dimensional noughts and crosses, there are 9 positions for a nought or a 

cross and 8 possible lines of three noughts or 3 crosses. 

 

X   

  O 

 X  

 

How many positions and how many lines in  

(a) 3-dimensional noughts and crosses? 

(b) 4- dimensional noughts and crosses? 

(c) 5- dimensional noughts and crosses? 

(d) n-dimensional noughts and crosses 

6.7 Squares and Rectangles 

 This is a 1×1 square. There is only one square here. 

 

  This is a 2×2 square. There are five squares here – four small 

ones and a big one.   

In a 3×3 square there will be 14 squares of three different sizes. 

This problem has 5 questions of increasing difficulty: 

(a)  How many squares in a 55 square? 

(b)  How many rectangles in a 55 square? {Remember squares are rectangles.] 

(c)  How many squares in an nn square? 

(d)  How many rectangles in an nn square? 

(e)  How many rectangles in an mn rectangle? 

6.8 Game show 

In the USA, there was a game show where a number of contestants competed 

to decide a winner for that show. At the end of the show, the winner was 

shown three curtains and told that there was a car behind one of them and 

goats behind the other two. 

The contestant chose a curtain. Every week, the compeer then ordered one of 

the other curtains to be opened. The compare obviously knew where the car 

was because he always opened the curtain to reveal a goat. The contestant was 

then given the choice of staying with their original selection or changing to the 

other unopened curtain.  
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What should the contestant do to maximise the chance of winning the car? 

Should she stay with the first choice, change to the other, or does it make no 

difference? 

6.9 Find the next line in this pattern: 

1 

11 

21 

1211 

111221 

312211 

13112221 

1113213211 

31131211131221 

. . . . . . . . . . . . . . . . . . . . . . . 

6.10 Prove that the pattern in the previous question will never contain a 4. 

6.11 Prove that 22n
 – 1 is always a multiple of 3 if 

n is a whole number.  

6.12 The current (in amps) that will pass through 

a wire or other resistor is equal to the 

potential difference between the ends of the 

resistor (in volts) divided by the resistance of 

the resistor (in ohms).  A cube is made from 12 wires each with a resistance of 1 

ohm.  It is then connected into a circuit as shown.  If a potential difference of 1 

volt is applied between A and B, what current will flow between these points. 

6.13 A circle with radius 1 m has the largest possible square 

drawn inside it. Find the area of the largest square that 

can fit between the circle and this square. 

6.14 Differentiate   y = x
x
 

6.15 Triangles on a Sphere 

If you draw a triangle on a flat surface, the angles will 

add to 180°. It is possible to draw a triangle on a 

sphere by marking three points and connecting them 

with great circles. Great circles are the shortest lines 

across the surface of the sphere connecting the points. 

They can be made by stretching a string between the 

points or by bending a ruler over the surface of the 

sphere.  

A B 
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The sum of the angles in a triangle on a sphere will be more than 180°. For a 

very small triangle on a very large sphere it will be only very slightly greater 

than 180°. But consider a triangle on the Earth formed by walking from the 

North Pole to the equator, then the same distance along the equator, then back 

to the North Pole. This triangle occupies one eighth of the surface of the sphere 

and all its angles are 90° giving a total of 270°. A triangle occupying half the 

sphere could be effectively a great circle with three 180° angles, totalling 540°. 

A triangle occupying almost the whole surface of the sphere could have three 

angles of 300°, totalling 900° 

If we tabulate the fraction of the sphere’s surface occupied by the triangle 

against the sum of the angles, we get the following: 

 

Fraction of surface occupied 0 1/8 1/2 1 

Sum of angles 180° 270° 540° 900° 

This looks like a linear relation, specifically  

sum of angles  = 180° + 720°  fraction of surface occupied 

But does this linear relation hold for all triangles on a sphere? The problem is 

to show whether it does or doesn’t. 

6.16 There are two equal-sized coins in a bag.  One coin is heads on both sides and 

the other is heads on one side and tails on the other.  One coin is selected from 

the bag without looking and placed on the table.  If the top face is heads what is 

the probability that the bottom face is heads? 

6.17 On the June solstice, the sun is 23.5° north of the earth’s equatorial plane. If 

Brisbane is at latitude 27.5°S, calculate how long between sunrise and sunset on 

the June solstice. 

6.18 A market researcher called at Mr Weirdo’s house and asked him the ages of his 

three children.  Mr Weirdo said “I’m not going to tell you . . . But I will tell you 

that the product of their ages is 36 and the sum of their ages is equal to the 

number of the house across the road.” 

 Accepting the challenge, the researcher went away. Ten minutes later she was 

back saying “You haven’t given me enough information.”  Mr Weirdo replied 

“The older two chose the name Alice for my youngest one.”  The researcher 

replied “Thank you, now I know their ages.” 

What were the ages of the little Weirdos? 



M1Maths.com  Skills – Problem Solving Page 59 

 

6.19 This is more a logic problem than a maths problem. It is somewhat fascinating, 

though it’s super hard. So hard in fact that the author can’t work it out, so there 

is no answer at the end. But, if you would like a challenge, give it a go. 

Mr Mean the maths teacher told his class he would give them a test the next 

week, on a day when they weren’t expecting it. 

His class thought about this. They had him every day of the week. They soon 

realised that he couldn’t give them the test on Friday because when it came to 

Friday, there was only that day left and they would know that they were going 

to get it.  

So it had to be Monday, Tuesday, Wednesday or Thursday. Now, if he left it till 

Thursday, they would know they were going to get it then, because they knew 

he could not give it to them Friday. So he couldn’t give it to them Thursday 

either. It had to be Monday, Tuesday or Wednesday. 

But, again, if he left it till Wednesday, they would know, because Thursday and 

Friday were out. So it had to be Monday or Tuesday. Similarly, Tuesday was 

out, leaving Monday. But he couldn’t give it to them then because they had 

worked out that it had to be then. They concluded that it was impossible for him 

to give them the test when they weren’t expecting it. 

He gave them the test on Tuesday and they weren’t expecting it. 

Where is the flaw in the logic? 

Fermi Problems 

6F1 Could the population of Africa stretch right around the continent holding 

hands? 

6F2 How much wood is there in the world? 

6F3 How long a line could a pencil draw? 

6F4 How many photos on the Internet? 

6F5 How long would it take a monkey pressing keys at random on a computer 

keyboard to produce the word ‘hamlet’? 
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Answers to Problems – Level 1 

 

1.1 2 of triplets; different months; one adopted; one a stepson 

1.2 he had sugared the coffee 

1.3 1st, 2nd and 3rd prize winners in a beauty contest 

1.4 they were married 

1.5 covering pigs 

1.6 ‘Ripping evidently pleased their illustrious leader’ or ‘Rhubarb elephants photo traffic insult lose’ 

or millions of other options, but not ‘They found the skin was delicious’, nor trillions of other options.  

1.7 numerous including: cover it, freeze it, do it underwater, carry it from one side of the world to the 

other, do it in space etc. 

1.8 the second from the left was emptied into the second from the right. 

1.9 make 3 squares joined at the corners 

1.10 leave a small square inside a big square 

1.11 ‘BIT’ in every line 

1.12 big square with 4 matches, small square on an angle inside 

1.13 triangular pyramid 

1.14 these are hard to draw but all are possible 

1.17 John Brown, Grubble Jones, Peter Smith 

1.18 Alfred 

1.19 T,E,T,T,F,F,S,S,E,N,T - initials of the numbers 

1.20 push one rope between the other persons loop and their wrist and then over their hand. 

1.21 A, D, C, B, B, C, D, A 

1.22 He rows across with the dog and the chicken, rows back with the chicken, rows across again with 

the chicken and the seed. 

1.23 Park the car with the front bumper over the edge of the lake;  tie the ropes together and tie one end 

to the bumper;  take the other end and walk around the lake;  tie it to the bumper (it is now looped 

around the pole);  reverse till the rope is tight;  crawl along the double rope.  OR  the lake was frozen. 

1.24 You ask the old friend to take the old lady home in your car while you stay at the bus stop with the 

person from the office. 

1.25 He takes 12 days supplies, walks for 3 days, drops 6 days supply, then walks back.  Then he sets 

off again with 12 days supplies, walks 3 days, picks up 3 days supplies so he has 12, walks 6 days 

to the grave and 6 days back to the supply dump, picks up the remaining 3 days supplies, then 

walks home.  

1.26 Once the sun goes down it will not rise again for 14 days. However, there would be easily bright 

enough to allow them to walk after the sun sets. The earth will maintain roughly the same 

position in the sky throughout the journey and will remain more than half full for several days.  

The essential supplies are: 

• Moon map on computer disk (200g); battery-powered computer (6kg); battery for computer 

(3kg) 

• Sufficient food, water and oxygen for the duration of the journey. 

To reach the base by alternately walking and resting would take 58 hours. For this they would need 

3 oxygen tanks each plus food, water and the computer equipment. This is more than their weight 

limit. Less intrepid travellers might just sit down and die, but Marcus and Anastasia make it alive! 

This is what they do. 

Marcus sets off with 3 oxygen tanks, Anastasia with two, the computer gear, 5 litres of water and 

3 packs of sponge cake. They walk for 10 hours, rest for 8 hours, then return, leaving behind two 

full oxygen tanks and one pack of sponge cake. In order to make it back on 3 tanks of oxygen, 

Marcus switches tanks after 10 hours, leaving the original one half full for Anastasia when her 

first one runs out. 

They rest another 8 hours then set off again with two full tanks each. Marcus takes the computer 

gear and 3 packs of sponge cake. Anastasia takes 14 litres of water. They walk for 10 hours to 



M1Maths.com  Skills – Problem Solving Page 61 

 

where they dumped the supplies, rest for 8 hours, then head off again, each with two full oxygen 

tanks. Marcus takes the computer gear and the remaining 3 packs of sponge cake. Anastasia 

takes the remaining 10 litres of water. They walk for 10 hours, rest 8, walk 10, rest 8, then walk 

the remaining 10 km to the base. This second part of the journey takes 40 hours. They have just 

enough oxygen, and adequate water and sponge cake. The total journey time is 76 hours, inside 

the 80 hours allowed by their space suits. 

1.27 3.10 p.m. 

1.28 measure out 5 litres;  then refill the 5 litre jug;  from it, fill the 3 litre jug;  use the remaining 2 

litres. 

1.29 26 April 

1.30 Dave - 1 shark, 3 flathead, 1 sardine;  Myrtle - 2 sharks, 4 flathead 

1.31 4 

1.32 10 

1.33 $21.20 

1.34 58 

1.35 1817 m 

1.36 20 

1.37 12,18 

1.38 12 years 

1.39 5, 7, 12        

1.40 53, 8     

1.41 10 m      

1.42 14 

1.43 4      

1.44 2.592     

1.45 14 km  

1.46 2.854    

1.47 4 cm 

1.48 0.4   

1.49 11.6691    

1.50 4950 

1.51 12/16   

1.52 67.701      

1.53 29.000 

1.54 13      

1.55 20     

1.56 24      

1.57 300   

1.58 20 

1.59 9, 8, 6, 0 

1.60 16 

1.61 17      

1.62 NW      

1.63 Star of David      

1.64 16       

1.65 all but 2, 3, 5 

1.66 6 

1.67 819      

1.68 22      

1.69 219       

1.70 Indonesia      

1.71 no (29 x 7)      

1.72 2,7      

1.73 no 

1.74 4      

1.75 no  172 −17 + 17 = 17  

17      

1.76 85      

1.77 31      

1.78 1020  

 

 

 

 

Answers to Problems – Level 2 

2.1 17,20,23;   30,42,56;   

40,40,38;   71,115,186;   

2,4,2;   140,206,287      

2.2 243 m       

2.3 20.0000000000 m 

2.4 102, China      

2.5 10 000   

2.6 5, 54, 4850  

2.7 9 

2.8 1 

2.9 $20 

2.10 $5.40  

2.11 5   

2.12 45 mins  

2.13 $135   

2.14 (a) 6   (b) 13  

2.15 12 m  

2.16 Two of many 

solutions are:   

8671–8350=321 and 

8741–8350=391 

2.17  

 5 3  

2 8 1 7 

 6 4  

 

2.18 12.8 L   

2.19 160 L   

2.20 6, 2, 6   

2.21 110  

2.22 66   

2.23 63   

2.24 0.43721,  0.12734 

2.25 very nearly 8 m 

2.26 (a)  2 km   (b)  2/3 km 

2.27 50   

2.28 13 years  

2.29 15   

2.30 e.g. 7/10 

2.31 2 hours  

2.32 60% 

2.33 24 cm2 Bits could be 

cut of the top and 

bottom then moved 

to make a rectangle. 

2.34 8 cm or 4√3 cm 

depending on how it 

is cut   

2.35 100 m2   

2.36 20,  3600°  

2.37 298-302  

2.38 83   

2.39 2.5   

2.40 5.714 km/h  

2.41 210 kg  
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2.42 220   

2.43 30   

2.44 388.8 cm2  

2.45 (a)  7:25  (b)  real 

mins = 60 – apparent 

mins;  real hours = 

11 – apparent hours 

2.46 36   

2.47 4 mins   

2.48 6 

2.49 NW 

2.50 Front 

2.51 200 mm 

2.52 7 

2.53 7.8 g,  

1.1 trillion tonnes 

2.54 66L 

2.55 720 

2.56 One way is to use the 

4 L jug twice to fill 

the 7 L jug and put 

the remaining 1 L 

into the brew.  Then 

repeat.  

2.57 $85 

2.58 (a)  5   (b)  6  

2.59 (a)  4   (b)  96 allows 

6 rectangles  

2.60 17 555 000   Yes 

2.61 22 cm  

2.62  

 

 

2.63 11 

2.64 Each quarter of the 

big square is half in 

and half out of the 

small square.  

2.65 If arranged in pairs, 

the left over one from 

each number will 

make another pair. 

2.66 There will be an off 

number of left overs. 

When put into pairs, 

there will be one left 

over. 

2.67 1 h 12 min  

2.68 1½ hours 

2.69 Lots of ways, e.g. 

8 1 6 

3 5 7 

4 9 2 

2.70 6 kg   

2.71 (a)  30   (b)  100  

2.72 Rupert, whereas 

Dorothy had had 

‘had’, had had ‘had 

had’.  ‘Had had’ had 

had the teacher’s 

approval.  

2.73 10 p.m. Sunday 

2.74 16 km   

2.75 White. He must have 

started at the North 

Pole.   

2.76 12 m   

 
 

 

 

 

 

Answers to Problems – Level 3 

3F1 50 000 

3F2 400 000 

3F3 200 000 000 L 

3F4 $250 000 

3F5 50 000 000 

3F6 At age 13, 4 tonnes 

3F7 200 000 000 

3F8 300 standing,  

2000 pureed 

3F9 4000 

3F10 70 days 

3F11 10 tonnes 

3F12 For Australia, 3000 

3F13 20 000 000 

3F14 For Australia, 30 000 

3F15 6 months 

3.1 1.25 mins 

3.2 80 mm 

3.3 $1250 

3.4 $40 

3.5 16 cm 

3.6 13 cm 

3.7 32% , 1% 

3.8 28%, 13% 

3.9 25%, 1% 

3.10 30 

3.11 $240 

3.12 8 km/h 

3.13 17.64 km 

3.14 If I asked that fellow 

which way to St Ives, 

what would he say? 

Then he should go 

the other way. 

3.15 2.22 hours 

3.16 960 

3.17 9567 + 1085 = 10652 

3.18 $75 

3.19 12 

3.20 0.69 

3.21 1Y, 2F, 7In 

3.22 4.1417 

3.23 12o  22’ 12” 

3.24 282o 

3.25 132 

3.26 3.183 L 

3.27 2.95 km 

3.28 444 km 

3.29 6944 km 

3.30 $218.50 

3.31 $17 059.50 

3.32 8, 8, 9, 11 

3.33 August 10th 

3.34 9 

3.35 6 

3.36 7h 12 min 

3.37 $1.50 

3.38 1667 km/h 

3.39 5:05 a.m. 

3.40 Saturday 

3.41 $3252.94 

3.42 2.073 t 

3.43 $77 381 

3.44 1667 km/h 

3.45 107 515 km/h 

3.46 678 584 km/h 

3.47 0.000 628 

3.48 204 squares 

3.49 Bones. If Chubs were 

the same shape as 

Bones, he would 

weigh 53 × 
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(195÷155)3 kg. 

3.50 −50 

3.51 40 mm 

3.52 17 576 000 

3.53 Yes. 15 000 000 cars 

at 5 m = 75 000 km 

3.54 80 cm2 

3.55 62/3 days 

3.56 40 cm x 24 cm 

3.57 25.8 cm x 15.48 cm 

3.58 38, 1001010 

3.59 102, 1100002 

3.60 589, DCLXXIII, 

MXXIL 

3.61  

 

 

3.62 $211 700 

3.63 4:1 

3.64 1.41:1 

3.65 8:1 

3.66 4.828 m2 

3.67 19.312 m2 

3.68 13.89 hours 

3.69 10 billion 

3.70 0.0043 seconds 

3.71 The average IQ of 

NSW is lower than 

that of Qld.  Flozzie’s 

IQ is in between the 

two averages. 

3.72 None 

3.73 5 cm, 2.5 cm, 9.75 m2 

3.74 7 

 

 

 
 

Answers to Problems – Level 4 

4.1 $31.50 

4.2 $27 

4.3 2.75 m left 

4.4 11 

4.5 17 

4.6 21 

4.7 0.2 g 

4.8 $437.40 

4.9 5.64 m 

4.10 3.46 m 

4.11 5000 cm2  

4.12 1178 cm3, 661 cm2  

4.13 31.8 cm 

4.14 4 

4.15 780 days 

4.16 70 

4.18 11/3  

4.19 21% 

4.20 33.1%, 21% 

4.21 3/11  

4.22 1.5 s 

4.23 550 m2  

4.24 22.57 km 

4.25 8000 km 

4.26 19.3 cm2  

4.27 1/24  

4.28 63.4 cm3  

4.29 3 

4.30 402.4 cm2  

4.31 If no one has guessed 

and you see two hats 

the same colour, 

guess the other 

colour; otherwise 

pass. 

4.32 1/336, 6/336, 36/336  

4.33 0.1955 

4.34 2 , , /2, /180 

57.3, 21.2, 60, 22.5 

4.35 The perpendicular 

height is b sin C. 

4.36 30, 12 

4.37 36.4 cents 

4.38 18.2% 

4.39 If x = 17, the 

expression is not 

prime. 

4.40 1.107 m 

4.41 66°  

4.42 28.73 m 

4F1 100 000 000 

4F2 2 months 

4F3 300 000 km3  

4F4 0.2 mm 

4F5 5 years 

4F6 3000 

4F7 30 billion 

4F8 100 million 

 

 

 

 

 
 

Answers to Problems – Level 5 

5.1 1.72 m2  

5.2 4:3 

5.3 6.87 cm 

5.4 1.618:1 

5.5 312.5 cm2  

5.6 4.21 times 

5.7 0.0125 

5.8 31.63 m, 24.09 m 

5.9 2.5 m 

5.10 29 

5.11 14 923 cm3  

5.12 20.4 

5.13 d = a + c – b  

5.14 0.645 cm2  

5.15 24.14 cm 
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5.16 0.705 m2  

5.17 Both cars would 

accelerate upwards 

at 4 × 1015 m/s/s and 

would leave Earth at 

close to the speed of 

light. 

5.18 2.26 m 

5.19 73.7% by putting one 

white in one box and 

the rest in the other. 

5.20 28.83 cm 

5.21 3 

5.22 1/203, 7/203  

5.23 5548 km 

5.24 237 cm2 

5.25 343, 210, 35 

5.26 126 

5.27 5, 3, –2 

5.28 Both the same. As 

they both still have 

the same amount of 

wine, what’s missing 

from one glass must 

be exactly made up 

for with the other 

person’s wine. 

5.29 1/3  

5.30  

 

 

 

 

5F1 2.4 ha 

5F2 150 kg 

5F3 Yes, though it would 

be very crowded. 

5F4 30 m3 – the size of a 

small bus. 

5F5 At peak, about 3 

kg/day 

5F6 In good conditions 

about 400 km 

 

 

 

 

 

 

 

 
 

Answers to Problems – Level 6 

6.1 10.2 cm 

6.2 8.27 cm2  

6.3 6/7 

6.4 0.539 m2  

6.5 See below 

6.6 (a) 27, 31 

(b) 81, 116 

(c) 243,421 

(d) 3
n
,3

n−1
×n+2

n−1
 

6.7 (a) 55 

(b) 225 

(c) 1/3n3+1/2n2+1/6n 

(d) ¼n2(n+1)2 

(e) ¼nm(n+1)(m+1) 

6.8 They should change. 

For an explanation, 

look up the Monty 

Hall Problem. 

6.9 132113111231131122

11 

6.10 You can’t get four of 

the same number in 

a row because it can 

be seen as a 

repetition and 

combined. 

6.11 Hint: 22 = 3+1. Raise 

this to successive 

powers and expand. 

6.12 5/6 ohm. Consider 1 

amp flowing from A 

to B and look at 

potential difference 

across each resistor. 

6.13 0.08 m2 Use 

Pythagoras. 

6.14 xx + xx ln x Take logs 

of both sides, 

simplify, then 

differentiate both 

sides remembering y 

is a function of x, so 

using the chain rule. 

6.15 It does 

6.16 2/3 

6.17 10 h 15 min 

6.18 6, 6, 1 Start by listing 

all the possible 

combinations of ages 

with their sums. 

6F1 Yes, about 100 times. 

6F2 1 trillion tonnes 

6F3 2 km 

6F4 1 trillion 

6F5 20 000 years 

 

 

 

 

 

6.5   Let us call the three teachers A, B and C. A is the one who solved the problem. She reasoned as 

follows. 

Suppose my spot is white. Then teacher B can see a black spot and a white spot. Now teacher B would 

think: 

“Suppose my spot is white. Then C would see two white spots and immediately know that 

her (C’s)  spot was black. As she hasn’t said anything, my hypothesis must be wrong, so I 
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must have a black spot.”  

B would therefore know fairly quickly that his hypothesis was wrong and therefore know that he (B) had 

a black spot.  

As ten minutes had passed and B hadn’t said anything, A could safely assume that her (A’s) hypothesis 

was wrong and that she (A) had a black spot. 

 

 

 


