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Part A: Question 1

This question should be answered by a single choice from A to E.
This question is worth 3 marks.

3. Landslide

Ketura regularly travels from her home (H) to visit a friend (F).

The map below shows the length of each section of track. She always takes the shortest
route.
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One day there was a landslide on one of the sections she normally took, and it was
closed. She still took the shortest available route, but the distance she had to travel
increased to 76.

How long was the section that was closed due to the landslide?

(A) 10 (B) 11 ©) 12 (D) 13 (E) 15
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Part B: Question 8

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.

8. Race Track

Alain races his car in time trials on race tracks made up of straights and corners. Each
corner has a speed limit, and if he enters the corner any faster than the limit, he crashes.

The straights are laid out in segments, marked by lines across the track.
On each straight segment he can do one of the following:

* accelerate to increase his speed by 10km/h
* brake to decrease his speed by 10km/h

* coast, which keeps his speed the same.
In corners, his car cannot accelerate or brake, and so exits the corner at the same speed
that it enters — unless he is over the corner’s speed limit, when he will crash.

His car always starts at the start line and has zero speed when the time trial starts. It can
safely cross the finish line at any speed.

Example

For example, while testing some experimental tyres on the test track on the left, Alain
drove as illustrated on the right.
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A faster drive than this is possible, but he can’t go so fast that he crashes. For example,
if he had accelerated on every segment of the first straight, he would have entered the
first corner at 60km/h and crashed.

Each time Alain accelerates, he uses $10 worth of the team’s fuel, and each time he
brakes it costs the team $1 in tyre wear. In the test drive above the total cost was $51.

In the competition time trials, Alain always drives as fast as he possibly can on each
segment without crashing.
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On each of the following courses, what is the total cost his team incurs when Alain races once?
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