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3.                                       
 

Train A leaves station X travelling East at a steady 60 km/hr. 

At the same time, Train B leaves station Y travelling West on a parallel track at a steady 

80 km/hr. 
 

If the stations are 70 km apart: 
 

a. How far will train A have travelled before the two trains meet and pass each other? 
 

b. How far will train B have travelled before the two trains meet and pass each other? 
 

c. How long after setting out will the two trains meet? 
 

d. How much sooner will train B arrive at its destination before train A? 
 

How many regular 

hexagons are there in 

total in this figure? 
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5. Fran is planning a holiday, for which she has budgeted $8,000 
She is considering two options: 

- The deluxe option, or 
- The thrifty option, which will result in extending her holiday 

by five days over the deluxe option by spending $80 less 
per day. 
 

What is the duration of each of the two options in days? 
 

 

6. Five suspects were implicated in a crime. Each was interviewed about 

each of the other four suspects, and each made two statements. 
 

Alf:  It wasn't Ernie: it was Bruce 
 

Bruce: It wasn't Carl; it wasn't Ernie 
 

Carl: It was Ernie; it wasn't Alf 
 

Dave: It was Carl; it was Bruce 
 

Ernie: It was Dave; it wasn't Alf  
 

If each suspect told exactly one lie, who committed the crime? 
 

7.   
 

     
 

 

 

 

 

You are given nine balls that are 

identical in size. 

However, one ball is slightly heavier 

than the other eight. 

You are also given a set of balance 

scales. 

What is the smallest number of 

times you need to use the scales to 

find out which is the heavy ball? 

How many rectangles in this 

figure does the shaded portion A 
form part of? 
 



8.  

                     

 

9. Jessie went shopping for one Christmas gift for each of her four 

children, Ava, Ben, Charlotte and Dan. She spent an average of $23 for all 

four purchases. 

For Ava, Ben and Charlotte she spent an average of $27. 

How much did Dan’s gift cost? 
 

10.  I have a number of eggs. If I try to arrange them in 

fives, I have three eggs left over. If I try to arrange 

them in sevens, I have two eggs left over. If I try to 

arrange them in elevens, I have three eggs left over. 

What is the minimum number of eggs that I must 

therefore have?                       

 

 
 

 
 

 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 

What is the greatest number of crosses 

that you can put in a standard noughts 

and crosses grid (like the one on the 

left) WITHOUT making a horizontal, 

vertical or diagonal line of three crosses?  



Answers: 
 

1. C 

 

2. 9 hexagons 

 
 
 

3. a. 30 km   b. 40 km     c. ½ hr or 30 min   d. 17½ minutes 
 

Since both trains set out at the same time, the time they travel until they meet will be 

the same. 
Let that be time t. In that time, let the distance travelled by train A be a km. 

The distance travelled by train B in the same time is therefore (70 – a) km. 

Since Distance = speed X time,  
For train A  a = 60 t   - [1] 

For train B  (70 – a) = 80 t  - [2] 
Substitute 60t for a in [2] 

    70 – 60t = 80t 
    70 = 140t 

    t = 0.5 hr or 30 minutes 
In that time, train A travels 60 X 0.5 = 30 km.   

Train B travels 80 X 0.5 = 40 km 
Train B does the whole 70 km in 70/80 hr or 52.5 minutes.   

Train A takes 70/60 hr or  
1 hr 10 minutes.  

Train B therefore arrives 17.5 minutes before train A 
 

4. 9 rectangles 

 
 



5.  “deluxe” 20 days, “thrifty” 25 days 
 

This can be done algebraically or by trial-and-error.  

In this case, trial-and-error is probably easiest 

Deluxe days Deluxe $/day Thrifty days Thrifty $/day Thrifty: days X $/day 

must equal $8,000 
10 800 15 720 10,800 X 

15 533.3 20 453.3 9,066 X 
16 500 21 420 8,820 X 

18 444.4 23 364.4 8,381 X 

20 400 25 320 8,000  
 

Algebraic: 
Let the cost per day of the deluxe option be c dollars and its duration is d days. The cost per 

day of the thrifty option is therefore (c-80) dollars and duration is (d+5) days. 
 

cd = 8000 
 

(c-80) x (d+5) = 8000 
 

(8000 – 80) x (d+5) = 8000 
   d 
 

8000 + 40,000 – 80d – 400  = 8,000  
                   d 

 

6. Carl 
 

Each suspect told EXACTLY one lie; that means that each suspect’s other statement was 

TRUE 

So when Dave says “It was Carl; it was Bruce”, 

The guilty party must be either Carl or Bruce. 

Alf says “It Wasn’t Ernie”. That has to be true. So when he says “it was Bruce”, that has 

to be a lie. It’s not Bruce. It must be Carl. 

Bruce Says: It wasn't Carl; it wasn't Ernie. His true statement is “It wasn’t Ernie”. His lie 

is “It wasn’t Carl”. 

Carl says: “It was Ernie” [FALSE]; and “it wasn't Alf” [TRUE] 

Ernie says: “It was Dave” [FALSE]; “it wasn't Alf” [TRUE] 
 

 

7. twice 
 

Step 1. Split the nine balls up into three groups of three.  
Step 2. Put one group of three balls in each pan of the balance 

Step 3. If one side of the balance goes down, the lower group of three balls includes the 
heavy ball. 

However, if the balance stays level, the group of three unweighed balls must include the 
heavy ball. 

Either way, after only using the balance once, you’ve narrowed the heavy ball down to a 

group of three. 
Step 4. Put one ball from these three in each pan of the balance. 

Step 5. If one side of the balance goes down, the lower ball is the heavy ball.  
However, if the balance stays level, the unweighed ball must be the heavy ball. 
 

 
 



8. six 
  

(one possible array is shown) 

 
 

9. $11 
 

If all four gifts had an average of $23 spent on them, then the total was 4 X 23 = $92 
 

If Ava, Ben and Charlotte’s gift had an average of $27 spent on them, the total was 3 X 

27 = $81 
 

Dan’s gift cost $(92 – 81) = $11 
 

10. 58 eggs 

 
Easily done by trial and error: 
 

Try:  In fives, 3 left over In sevens, 2 left 

over 

In elevens, 3 left 

over 

8 eggs Yes No No 

13 eggs Yes No No 

18 eggs Yes No No 

23 eggs Yes Yes No 

28 eggs Yes No No 

33 eggs Yes No No 

38 eggs Yes  Yes  No  

43 eggs Yes  No  No  

48 eggs Yes  No  No  

53 eggs Yes  No  No  

58 eggs  Yes  Yes  Yes  

 
 

 
 

 


