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Part A: Question 1
Answer the question by a single choice from A to E. 
This question is worth 3 marks.

1. Drop Bears

Juliet has to walk through a forest. In the maps below, there is a tree in every hexagon.
The tree in a shaded hexagon is known to have had a drop bear in it recently. She will
not walk under a tree with a drop bear, and she will not walk under a neighbouring tree
either, in case the drop bear has moved.

Example
Juliet enters the forest from the left and leaves to the right, as shown by the →s.

→ →

Her only possible route is shown in red. She will walk under 10 trees.

Juliet has been given the map below.

→ →

Juliet does not walk under trees in the shaded hexagons, or under trees in neighbouring
hexagons. And she doesn’t walk under any tree twice. There is only one route she can
take.
How many trees will she walk under?

(A) 27 (B) 28 (C) 29 (D) 30 (E) 31
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6. King Stephen

It is 1143 and King Stephen wants to capture the castle of Empress Maud’s ally, Geoffrey
de Mandeville. To get there King Stephen must pass by several castles, some of which
are friendly castles and some of which are enemy castles.

When he reaches a friendly castle, the defending soldiers join the king’s army.

When he approaches an enemy castle, he makes a decision.

– If his army is greater than the defending army, he will attack and capture the
castle, but his army will be reduced by the size of the defending army.

– If his army is not greater than the defending army, he will find a different
route.

In the grid below, the numbers indicate the size of the defending army.

10

9

1

5

2

1

4

2

3

2

4

8

4

7

5

4

2

5

2

4

5

3

4

9

Stephen

Geoffrey

Stephen is in the bottom-left castle with an army of 10. He doesn’t have time to back-
track, so will only move up or to the right.
What is the size of the largest army that he could have after conquering Geoffrey’s castle
at the top-right?

(A) 1 (B) 3 (C) 5 (D) 7 (E) 9
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Part B: Question 7
This question has three parts, each of which is worth 2 marks.
Each part should be answered by a number in the range 0–999.

7. Climbing Wall Challenge

You are taking part in the climbing wall challenge. One event is the Horizontal Traverse
in which you only use handholds. From your practise you know that:

• you can reach the next handhold or the one after, but no further,

• each increase in height will take an extra 2 seconds per level,

• each decrease in height will take an extra 1 second per level.

You wish to find the route that takes the least amount of extra time possible.

Example

A B
C

D E
F

To move from A to F:
using handholds A B D F would take an extra 0+2+1 = 3 seconds,
using handholds A C E F would take an extra 1+4+1 = 6 seconds.

The least amount of extra time needed is 3 seconds.

For each of the traverses below, what is the least amount of extra time (in seconds)
needed?

A.

B.
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Part B: Questions 7–9
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C.

8. Word Construction

Using the following network, we can start at R and follow the links to form the word
READ.

B R E

A

D

We can also use this network to form BRED, BREAD, READER, RED and RE.
We could not form BEAD, BEADED, BREED or REED using this network.
Adding a link from B to E would allow us to form BEAD and BEADED.
Adding a link from E back to E would allow us to form BREED and REED.

B R E

A

D

Building a network has a cost. Each letter costs $3 and each link costs $2. So the
network above has a cost of (5 × $3) + (7 × $2) = $29.
For each of the following, you need to build a network from scratch that can form the
given list of words.
For each, what is the smallest possible cost in $ to build the new network?

A. IMITATE

B. TREATISE, RESISTOR

C. OWLERY, YELLOW, WOOLLY

A.

C.

B.
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