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INSTRUCTIONS TO CANDIDATES

These instructions are the same on the 
Printed Answer Book and the Question 
Paper.

• The Question Paper will be found in the 
centre of the Printed Answer Book.

• Write your name, centre number 
and candidate number in the spaces 
provided on the Printed Answer Book. 
Please write clearly and in capital 
letters.

• WRITE YOUR ANSWER TO EACH
QUESTION IN THE SPACE PROVIDED
IN THE PRINTED ANSWER BOOK. 
Additional paper may be used if 
necessary but you must clearly show 
your candidate number, centre number 
and question number(s).

• Use black ink. HB pencil may be used 
for graphs and diagrams only.

• Read each question carefully. Make 
sure you know what you have to do 
before starting your answer.
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• Answer ALL the questions.

• You are permitted to use a scientific or 
graphical calculator in this paper.

• Final answers should be given to a 
degree of accuracy appropriate to the 
context.

INFORMATION FOR CANDIDATES

This information is the same on the Printed 
Answer Book and the Question Paper.

• The number of marks is given in 
brackets [  ] at the end of each question 
or part question on the Question Paper.

• You are advised that an answer may 
receive NO MARKS unless you show 
sufficient detail of the working to 
indicate that a correct method is being 
used.

• The total number of marks for this 
paper is 72.

• Any blank pages are indicated.
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INSTRUCTIONS TO EXAMS 
OFFICER / INVIGILATOR

• Do not send this Question Paper for 
marking; it should be retained in the 
centre or recycled. Please contact OCR 
Copyright should you wish to re-use 
this document. 
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SECTION A (24 marks)

1 The weights on the arcs in the network 
below represent times in minutes to travel 
between vertices.

B

C

D

E

A

32

21

21

17

5

15

41

19

18

10

F

 (i) Use Dijkstra’s algorithm to find the 
fastest route from A to F. Give the route 
and the time. [5]

 (ii) Use an algorithm to find the minimum 
connector for the network, showing your 
working. Find the minimum time to 
travel from A to F using only arcs in the 
minimum connector. [3]
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2 A small party is held in a country house. 
There are 10 men and 10 women, and there 
are 10 dances. For each dance a number of 
pairings, each of one man and one woman, 
are formed. The same pairing can appear 
in more than one dance. A graph is to be 
drawn showing who danced with whom 
during the evening, ignoring repetitions.

 (i) Name the type of graph which is 
appropriate. [1]

 (ii) What is the maximum possible number 
of arcs in the graph? [2]
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 Dashing Mr Darcy dances with every 
woman except Elizabeth, who will have 
nothing to do with him. She dances with 
eight different men.

 Prince Charming only dances with 
Cinderella. Cinderella only dances with 
Prince Charming and with 
Mr Darcy.

 The three ugly sisters only have one dance 
each.

 (iii) Add arcs to the graph in your answer 
book to show this information. [3]

 (iv) What is the maximum possible number 
of arcs in the graph? [2]
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3 The following algorithm computes an 
estimate of the square root of a number 
which is between 0 and 2.

 Step 1   Subtract 1 from the number and 
call the result x

 Step 2  Set oldr = 1
 Step 3  Set i = 1
 Step 4  Set j = 0.5
 Step 5  Set k = 0.5
 Step 6  Set change = xi × k
 Step 7  Set newr = oldr + change
 Step 8   If ‒0.005 < change < 0.005 then go 

to Step 17
 Step 9  Set oldr = newr
 Step 10 Set i = i + 1
 Step 11 Set j = j − 1
 Step 12 Set k = k × j ÷ i
 Step 13 Set change = xi × k
 Step 14 Set newr = oldr + change
 Step 15  If −0.005 < change < 0.005 then go 

to Step 17
 Step 16 Go to Step 9
 Step 17 Print out newr
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 (i) Use the algorithm to find an estimate of 
the square root of 1.44, showing all of 
the steps. [6]

 (ii) Consider what happens if the algorithm 
is applied to 0.56, and then use your 
four values of change from part (i) to 
calculate an estimate of the square root 
of 0.56. [2]
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SECTION B (48 marks)

4 A room has two windows which have the 
same height but different widths. Each 
window is to have one curtain. The table 
lists the tasks involved in making the 
two curtains, their durations, and their 
immediate predecessors. The durations 
assume that only one person is working on 
the activity.
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 (i) Draw an activity on arc network for 
these activities. [5]

 (ii) Mark on your diagram the early time 
and the late time for each event. Give 
the minimum completion time and the 
critical activities. [6]

 Kate and Pete have two rooms to curtain, 
each identical to that above. Tasks A, B, C 
and D only need to be completed once each. 
All other tasks will have two versions, one 
for room 1 and one for room 2, eg E1 and 
E2. Kate and Pete share the tasks between 
them so that each task is completed by only 
one person.

 (iii) Complete the diagram to show how 
the tasks can be shared between them, 
and scheduled, so that the project can 
be completed in the least possible time. 
Give that least possible time. [3]

 (iv) How much extra help would be needed 
to curtain both rooms in the minimum 
completion time from part (ii)? Explain 
your answer. [2]
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5 A chairlift for a ski slope has 160 4-person 
chairs. At any one time half of the chairs 
are going up and half are coming down 
empty. An observer watches the loading of 
the chairs during a moderately busy period, 
and concludes that the number of occupants 
per ‘up’ chair has the following probability 
distribution.

number of occupants 0 1 2 3 4
probability 0.1 0.2 0.3 0.2 0.2

 (i) Give a rule for using 1-digit random 
numbers to simulate the number of 
occupants of an up chair in a moderately 
busy period. [2]

 (ii) Use the 10 random digits provided to 
simulate the number of occupants in 10 
up chairs. [2]

 The observer estimates that, at all times, on 
average 20% of chairlift users are children.

 (iii) Give an efficient rule for using 1-digit 
random numbers to simulate whether 
an occupant of an up chair is a child or 
an adult. [1]



14

 (iv) Use the random digits provided to 
simulate how many of the occupants of 
the 10 up chairs are children, and how 
many are adults. THERE ARE MORE 
RANDOM DIGITS THAN YOU WILL 
NEED. [2]

 (v) Use your results from part (iv) to 
estimate how many children and how 
many adults are on the chairlift 
(ie on the 80 up chairs) at any instant 
during a moderately busy period. [1]

 In a very busy period the number of 
occupants of an up chair has the following 
probability distribution.

number of occupants 0 1 2 3 4

probability 1
13

1
13

3
13

3
13

5
13
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 (vi) Give an efficient rule for using 2-digit 
random numbers to simulate the 
number of occupants of an up chair in a 
very busy period. [3]

 (vii) Use the 2-digit random numbers 
provided to simulate the number of 
occupants in 5 up chairs. There are 
more random numbers provided than 
you will need. [2]

 (viii) Simulate how many of the occupants 
of the 5 up chairs are children and how 
many are adults, and thus estimate how 
many children and how many adults are 
on the chairlift at any instant during a 
very busy period. [2]

 (ix) Discuss the relative merits of simulating 
using a sample of 10 chairs as against 
simulating using a sample of 5 chairs. 
 [1]
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6 Jean knits items for charity. Each month the 
charity provides her with 75 balls of wool.

 She knits hats and scarves. Hats require 
1.5 balls of wool each and scarves require 
3 balls each. Jean has 100 hours available 
each month for knitting. Hats require 4 
hours each to make, and scarves require 
2.5 hours each.

 The charity sells the hats for £7 each and the 
scarves for £10 each, and wants to gain as 
much income as possible.

 Jean prefers to knit hats but the charity 
wants no more than 20 per month. She 
refuses to knit more than 20 scarves each 
month.
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 (i) Define appropriate variables, construct 
inequality constraints, and draw a graph 
representing the feasible region for this 
decision problem. [10]

 (ii) Give the objective function and find the 
integer solution which will give Jean’s 
maximum monthly income. [4]

 (iii) If the charity drops the price of hats 
in a sale to £4 each, what would be an 
optimal number of hats and scarves for 
Jean to knit? Assuming that all hats and 
scarves are sold, by how much would the 
monthly income drop? [2]
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