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INSTRUCTIONS

» The Question Paper will be found inside the Printed Answer Booklet.

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

* Answer all the questions.

* Write your answer to each question in the space provided in the Printed Answer
Booklet. If additional space is required, you should use the lined page(s) at the end of
the Printed Answer Booklet. The question number(s) must be clearly shown.

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

» Give non-exact numerical answers correct to 3 significant figures unless a different
degree of accuracy is specified in the question.

+ The acceleration due to gravity is denoted by gms=2. Unless otherwise instructed, when
a numerical value is needed, use g = 9.8.

INFORMATION

* You are reminded of the need for clear presentation in your answers.

* The Printed Answer Booklet consists of 12 pages. The Question Paper consists of
8 pages.
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1(a)(
@@ A B P @
C D R
E
1(a)(ii)

Vertices A,B,C,D,E V=35
Edges AB, AC, AE, BC, BD, BE E =
Regions R =

1(b)

1(c)
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2(a) Activity Immediate predecessors
A
B
C
D
E
F
2(b) Activity Latest start time (days)
B
C
F
2(c)
2(d)(®)
2(d)(ii)
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3(a)

3(b)

X y t RHS
-2 0 0 0
1 1 0 60
2 3 1 60
X y t RHS

3(¢)
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4(a)

4(b)

4(0)

4(d) 41 17 8 33 29

4(e)

4(f) Worst case Comparisons

Quick sort

Bubble sort

© OCR 2019 Turn over




5(a)

S(b)
3(c)
A B C D E F G H
A - 130 100 - - 250 - -
B 130 - - 50 - - 170 100
C 100 - - - 80 170 - 90
D - 50 - - - - 120 -
E - - 80 - - 140 - 120
F 250 - 170 - 140 - - -
G - 170 - 120 - - - 90
H - 100 90 - 120 - 90 -
Vertex | Temporary labels |Order of permanent| Permanent label

labelling
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5(d)

S(e)(i)

S(e)(ii)
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6(a)

6(b)

6(c)

X Y Z
1) | 4 -2 2,0
3,-1) | (6,—4) | (—1,3)
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6(d)
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7(a)

7(b)

7(c)
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7(d)

© OCR 2019




12
ADDITIONAL ANSWER SPACE

If additional space is required, you should use the following lined page(s). The question number(s) must
be clearly shown in the margin(s).
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