
DECISION MATHS PRACTICE PAPER 6
Based on old-syllabus D1 June 2017, and old OCR D1 papers.
50 minutes, 51 marks. Write your answers in the answer book.
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3	 The following algorithm finds two positive integers for which the sum of their squares equals a given input, 
when this is possible.

	 The function INT(X ) gives the largest integer that is less than or equal to X. For example: .6 9 6INT =^ h , 
7 7INT =^ h , .7 1 7INT =^ h .

  Line 10 Input a positive integer, N
  Line 20 Let C = 1
  Line 30 If C N2 H  jump to line 110
  Line 40  Let X N C2= -^ h [you may record your answer as a surd or a decimal]
  Line 50 Let ( )Y XINT=

  Line 60 If X Y=  jump to line 100
  Line 70 If C Y2  jump to line 110
  Line 80 Add 1 to C
  Line 90 Go back to line 30
  Line 100 Print C, X and stop
  Line 110 Print ‘FAIL’ and stop

	 (i)	 Apply the algorithm to the input N 500= . You only need to write down values when they change and 
there is no need to record the use of lines 30, 60, 70 or 90. [4]

	 (ii)	 Apply the algorithm to the input N 7= . [2]

	 (iii)	 Explain why lines 70 and 110 are needed. [1]

	 The algorithm has order N .

	 (iv)	 If it takes 0.7 seconds to run the algorithm when N 3000= , roughly how long will it take when 
N 12 000= ? [2]
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[The total weight of the network is 85]

 Figure 4 represents a network of roads.  The number on each edge represents the length, in miles, of 
the corresponding road.  Robyn wishes to travel from A to H.  She wishes to minimise the distance 
she travels.  

 (a) Use Dijkstra’s algorithm to find the shortest path from A to H.  State the shortest path and its 
length.  

(6)

 On a particular day, Robyn needs to check each road.  She must travel along each road at least once.  
Robyn must start and finish at vertex A.

 (b) Use the route inspection algorithm to find the length of the shortest inspection route.  State the 
edges that should be repeated.  You should make your method and working clear.  

(5)

 The roads BD and BE become damaged and cannot be used.  Robyn needs to travel along all the 
remaining roads to check that there is no damage to any of them.  The inspection route must still 
start and finish at vertex A.  

 (c) (i) State the edges that should be repeated.

  (ii) State a possible route and calculate its length.  You must make your method and working clear.
(4)

(Total 15 marks)

[The total weight of the network is 85]

Figure 4 represents a network of roads. The number on each edge represents the length, in miles, of
the corresponding road. Robyn wishes to travel from A to H. She wishes to minimise the distance
she travels.

(a) Use Dijkstra’s algorithm to find the shortest path from A to H. State the shortest path and its
length.

(6)

On a particular day, Robyn needs to check each road. She must travel along each road at least once.
Robyn must start and finish at vertex A.

(b) Use the route inspection algorithm to find the length of the shortest inspection route. State the
edges that should be repeated. You should make your method and working clear.

(5)

The roads BD and BE become damaged and cannot be used. Robyn needs to travel along all the
remaining roads to check that there is no damage to any of them. The inspection route must still
start and finish at vertex A.

(c) (i) State the edges that should be repeated.

(ii) State a possible route and calculate its length. You must make your method and working
clear.

(4)

(Total 15 marks)
________________________________________________________________________________
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2y = x

5y + 2x = 50

R

2x + y = 10

 Figure 5 shows the constraints of a linear programming problem in x and y, where R is the feasible 
region.  

 (a) Write down the inequalities that form region R.  
(2)

 (b) Find the exact coordinates of the vertices of the feasible region.  
(3)

Figure 5 shows the constraints of a linear programming problem in x and y, where R is the feasible
region.

(a) Write down the inequalities that form region R.
(2)

(b) Find the exact coordinates of the vertices of the feasible region.
(3)



The objective is to maximise P, where P = 2x + 3y

(c) Use point testing to find the optimal vertex, V, of the feasible region.
(2)

The objective is changed to maximise Q, where Q = 2x + �y

Given that � is a constant and V is still the only optimal vertex of the feasible region,

(d) find the range of possible values of �.
(4)

(Total 11 marks)
________________________________________________________________________________
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