
Decision Mathematics practice paper
based on old-syllabus January 2013. 50 minutes, 50 marks. Write

answers in answers book.

1.

Figure 1

Hero’s  algorithm for  finding a  square  root  is  described  by the  flow chart
shown in Figure 1.

Given that N = 72 and E = 8,

(a) use the flow chart to complete the table in the answer book, working to at
least seven decimal places when necessary. Give the final output correct
to seven decimal places. (4)

The flow chart is used with N = 72 and E = – 8,

(b) describe how this would affect the output. (1)
(c) State the value of E which cannot be used when using this flow chart.

(1)
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2. BubbleSort is an algorithm whose time-complexity (also called efficiency, 
also called order) is O(n2). That is a guideline to how much longer the 
algorithm will take if used on larger amounts of data. If the amount of data 
processed is multiplied by a factor n, then the time the algorithm takes is 
multiplied by a factor n2.

A particular computer can sort a list of 500 items by either BubbleSort or 
QuickSort in the same time, 0.016 seconds.

How long will the computer take to sort a list of 50,000 items by BubbleSort? 
(2)

How long by QuickSort? (2)

No Question 3
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4.

Figure 4

(a) A path is a route through a graph which visits each vertex no more than 
once. A trail is a route through a graph which visits each edge no more than 
once. Draw an example of a path, and an example of a trail, in the graph 
above. (2)

Figure 4 represents a network of canals. The number on each arc represents
the length, in miles, of the corresponding canal.

(b) Use Dijkstra’s algorithm to find the shortest path from S to T. State your
path and its length.

(6)

(c) Write down the length of the shortest path from S to F.
(1)

Next week the canal represented by arc AB will be closed for dredging.

(d) Find a shortest path from S to T avoiding AB and state its length.
(2)
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5.

Figure 5

[The weight of the network is 379]

Figure 5 represents the roads in a highland wildlife conservation park. The
vertices represent warden stations. The number on each arc gives the length,
in km, of the corresponding road.

During the winter months the park is closed. It is only necessary to ensure
road access to the warden stations.

(a) Use Prim’s algorithm, starting at  A, to find a minimum connector (also
called minimum spanning tree) for the network in Figure 5. You must
state the order in which you include the arcs.

(3)

(b) Given that it costs £80 per km to keep the selected roads open in winter,
calculate  the minimum cost of ensuring road access to  all  the warden
stations.

(2)

At the end of winter, Ben inspects all the roads before the park re-opens. He
needs to travel along each road at least once. He will start and finish at A, and
wishes to minimise the length of his route.

(c) Use the route inspection algorithm to find the roads that will be traversed
twice. You must make your method and working clear.

(6)

(d) Find the length of the shortest inspection route.
(1)
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If Ben starts and finishes his inspection route at different warden stations, a
shorter inspection route is possible.

(e) Determine the two warden stations Ben should choose as his starting and 
finishing points in order that his route has minimum length. Give a reason
for your answer and state the length of the route.

(3)

No Question 6
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7.

Figure 7

Figure 7 is the activity network relating to a building project. The activities
are represented by
the arcs. The number in brackets on each arc gives the time to complete the
activity. Each activity requires one worker.

The project must be completed in the shortest possible time.

(a) Explain the reason for the dotted line from event 4 to event 6 as shown in
Figure 7.

(2)

(b) Complete Diagram 1 in the answer book to show the early event times
and the late event times.

(4)

(c) State the critical activities.
(1)

(d) Calculate the total float for activity G. You must make the numbers you
use in your calculation clear.

(2)

(e) Draw a Gantt chart for this project on the grid provided in the answer
book.

(4)

(f) State the activities that must be happening at time 5.5.
(1)
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