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1  The gallery shown below is a 3 by 4 grid of rectangular rooms. Use
Entrance
4 3 2 I and Exit
8 7 6 5
12 11 10 9
|

(i) Mark on the diagram the positions of six guards so that the whole gallery can be observed.

[1]
(ii) Give a counterexample to disprove the following proposition:

For an m by n grid of rectangular rooms, [%J guards are required. [2]
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2 1) - (-1) 1 se
2 (i) Show that (2r+ )4 (=D = V; J in the case where r = 4. [2] ’

(ii) The ceiling function, [x], is defined as the smallest integer greater than or equal to x.

Complete the following table. [2]

3 Justify the statement in lines 79 and 80. [2]
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4 (i) Following the procedure in Fig. 6, complete the labelling of the polygon shown below. Use
[2]

(ii) In order to use the minimum number of cameras, show on the diagram below where your
answer to part (i) indicates the cameras should be placed. [1]
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5  With reference to the labelled triangulation shown below, state with a reason whether each of Use

the following statements is true or false.

(i) The triangulation shows that 2 cameras are sufficient. [2]
RO
(ii) The triangulation shows that 2 cameras are necessary. [2]
RIS
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6  On lines 96 and 97 it says “If the cameras did not need to be mounted on the walls, but could Use
be positioned further away from the building, then fewer cameras would usually suffice.”

Using the diagram below, which shows a pentagon and one external camera, C, indicate by

shading the region in which a second camera must be positioned so that all the walls could be
observed by the two cameras. [2]

o C
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