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Teacher’s Introduction

This resource is designed to support teaching and learning of the A Level OCR specification (for first
teaching in September 2015; first exams from June 2017).

These end-of-topic tests are designed as factual tests to check your students’ understanding as they
complete each topic*. Their primary focus is not to provide exam-style practice, but instead to test the
knowledge, skills and understanding required by the OCR specification in a variety of styles and
complexities — ranging from simple short-answer questions through to longer essay-style questions.

*The tests could also be used for homework or revision, but their best use is as summative assessments.

The tests cover the prescribed specification content for Component 7 of the A Level OCR specification —
each provided in worksheet format (with answer lines) and a more photocopy-friendly format (without
answer lines), to give you flexibility of use.

Each tests is worth between 30-40 marks, so that it can be comfortably completed within a single one-
hour lesson. Example answers are provided for every test. Note that credit should also be given for any
valid responses that are not explicitly included in this resource.

Free Updates!

Register your email address to receive any future free updates*
made to this resource or other Computer Science resources
your school has purchased, and details of any promotions for

your subject.
* resulting from minor specification changes, suggestions from teachers
and peer reviews, or occasional errors reported by customers

Go to zzed.uk/freeupdates

Topic Tests for A Level OCR Computer Science (Component 2) Page 1 of 43 © ZigZag Education, 2016



2.1.1-5 Computational Thinking 1

1. You have been tasked with developing a library that contains a single fune R
array of floating-point values and returns a new array containing the sam e \\\\
ascending order. \\\\\\\

a) lIdentify the information about the input array that £sort would req \\ s
x\\\\\\\\\

G

\\\\\\\\

........................... 1

\

b) Explain the benefits of placing £sor ather than direci;

/////f%
T

&\\\\\\\\\\\\\
e

......... R o

\\\\\\\\

\\%

= -

TR SO PR R PR U PR AR R E R Pe Y

B

////f'
/f’f///

c) A platform that the library will be used on contains a processor with
for sorting floating-point numbers. Give two ways you could make a
instruction on this platform. Which method would you recommend

s

s

\\\*\

.................................................................................................................................... >

2. A programmer has a problem. They want to log debug information to eit
depending on an option the user has set. This has led to their code cont
code repeatedly:

- N ¥
msg = "...

if opticons.getPrintToScreen{) the:

print (msg) COPYR'GHT
elgeif Optionsjget'—r‘rl PROTECTED

options.
endif

ig
ag

Education

Questions continue on the following page%
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b) Explain how your proposal would make it easier to add new features%%
adding a timestamp as a prefix to each message. ”

i
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\
\.‘\\\\
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\\\\\\\\

\\%
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s
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3. Consider the following design brief for a new co

/////f%
W

‘The customer will walk up to the scr
screen there will be a barrier
paym‘ent card on. Th

that (s showing the &
? dtsptay, a receipt printer and a
e the touchscreen to select the num
: will then tap their contactless card on the pad.

, _‘ ckiisy tf em to go to reception. If the payment succeeds a mes
B to the screen telling it to let in the number of people tickets h
also print a receipt.’

%.

B

////f'
/f’f///

a) ldentify all the inputs of the ticketing system described.

b) Identify all the outputs of the ticketing system described. S’
g

s

\\\*\

x\\\\\\

¢) Draw a flow chart representing the process described.

COPYRIGHT
PROTECTED
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d) Convert the process shown in the flow chart into pseudocode.

4. Adictionary consists of a list of all the words in the English language.
a) Assume the dictionary is held in a linked list.

i.  Describe in words an algorithm that checks if a given word is in

iii. Suppose you have access to multiple processors. Describe how t

to run on more than one processor at ¢

. will spreading the algorithm across multiple processors reduce

complexity of the algorithm? Explain your answer.
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b) Propose a data structure that the dictionary could be stored in that
looked up in O(1) time.

i

g

\\\\\
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x\\\\\\x\\\
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\\\\\\\\\\'
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\\%

= -

.................................................................................................................................... O

s

s

Kk\

\\\\\\\\\

¢) The new data structure is too large to be held in main memory and
Assume that a small set of words is likely to be checked much more
you do not know these words in advance.

Describe a strategy that could be used to reduce the time to look up
Explain any drawbacks your approach has. ff

s
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2.1.1-5 Computational Thinking 2

1. Imagine you have been put in charge of developing an application that V\
room in the event of a fire. .

a) A modelis an example of an abstraction. Explain what an abstractior‘%%
context.

PR RN PR R RO 2 £ EER A 1 RN P N

b) Identify four inputs th

would need in order to calculate
could be evacuy 5

¢) Explain why the speed of a real evacuation might differ from the spe:.
application.

Questions continue on the following page§
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2. While reading ASCll-encoded text from a network you run into the prob
wrong order. The order of every group of four bytes is reversed. So, for e

e
TRANSMITTED OVER THE NETWORK s \
\\\\\

-
\\\\\\\

NARTTIMS DETREVOEHT TEN KROW \\ &
3 \‘\\‘\‘\\\\\\

|
\\\m\
1)

\

&\\\\\\\\\\\\\
\\\\\\\\\\'

\\\\\\\\

\\%
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\\\\
\\\\\\\

.................................................................................................................................... s

s

.................................................................................................................................... Q\

\\\\\\\\\

would be read as:

a) Use pseudocode to write a procedure that unscrambles a complete
You may assume that the message length s a multiple of four bytes

s

/////f%
T

i

/ff///

i

A,

i o

b) There are a number of different applications that need to receive dat:
you could share the procedure you have written between them.

B K K K K A R KR RS KR KR S
%
/

¢) Data that is sent over the network can be compressed. The bytes are :
order. Use the procedure you wrote in part (a) to write a procedure
decompresses a message. You may use the procedure decompress
message.
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3.

4,

The following diagram represents the steps required to sort an array of eix
algorithm:

nto pairs, sorting each mc
, and then finally merging the

b) Use your answer to part (a) to calculate the maximum theoretical spe
each step of this algorithm given an infinite number of processors.

o)

........................................

s 3

People\Gg@iave difficulty reading text on a website can make use of spe
selected words on the screen aloud to them. -

a) ldentify the inputs and outputs of screen-reading software.
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b) It can be difficult for people who have difficulty seeing things on sc
website that they are interested in to be read out. Describe an appr
to overcome this problem.

i
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.......................................................................................................................................... = %\\\
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x\\\\\\x\\\
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speech is computationally intensive. Describe \\\\\\

ed up the conversion of a large amount of text.
§§§§§§
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2.2.1 Programming Techniques

i

g

\\\\\

2y ‘\\.\\
if noOfTurns < 1 thenﬂ \\\ \\\\\

print ("Error - must be at least 1”) \\ \\\
else \\\\\§

for x=1 to noCfTurns H! \\\\\\\‘&\\
1

\

&\\\\\\\\\\\\\
« e
Here icgmlik ient types that can be used in programming languay; \@\\

Constant declaration \\\\\\\

s

\\%

= -

\\\\
\\\\\\\

s

s

Kk\

\\\\\\\\\

1. Consider the following pseudocode:

var noOfTurns = input (*Enter the number of turns: ”)6

s

print{x)

/////f%
T

i

/ff///

e Assignment e lteration

Identify the statement that best suits parts A, B and C of the pseudocod

i

ot
A,

i o

%
/

b)

COPYRIGHT
PROTECTED

) e use of global vari

ig

d) A colleague has decided that when they are programming they are
in the order they are used, i.e. x1, x2, x3, x4... and so on. What is the
would you recommend they do instead?

0g

Education
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3. Programmers often use IDEs to improve their productivity.

a) What does IDE stand for?

b) IDEs often contain an auto-completion feature. Explain what an aut
how it can improve the productivity of a programmer.

..............................

) er debug their project.

“a breakpoint in a debugger.

4. The factorial of a number (n!) is defined as:

B 1 ifn=0
n! {nx(n—l)!ifn>0

For example:
6l =6X5%X4x3%x2%x1=720

a) Write an iterative function called factorial that calculates the factoria

returns the answer.

b) Rewri ‘e'(the function factorial without using a loop.

Topic Tests for A Level OCR Computer Science (Component 2) Page 11 of 43
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¢) What is the name of the programming technique you have employe

s
d) Which of the functions in parts (a) and (b) is likely to calculate the fac: R

\
\.‘\\\\

Explain your answer. o

\\\\\\\

\\\\\‘\
\\\\\

s

&\\\\\\\\\\\\\
e

\\\\\\

\\\\\\\\

\\%

= -

\\\\\
...................................................................................................................................... \\‘\\\:‘%‘

ny
i

///

Bt

represent integers

2

e

4?
//’7///

A,
B g

%
/

¢) You are given the following class representing a character in a fanta \\\\\\\\\s
- \\\\
class Character - L
hitPoints - §§§§\
procedure attack(enemy) // enemy is also a Cki
endprocedure
endclass

A common enemy in the game is a goblin. Goblins are clumsy creat
themselves when attacking.

i.  Give an advantage of having all the charact he game inherit

COPYRIGHT
PROTECTED

‘polymorphism can be used to allow goblins to dam

ig
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Preview of Questions Ends Here

This is a limited inspection copy. Sample of questions ends here to avoid students previewing
questions before they are set. See contents page for details of the rest of the resource.



2.2.2 Computational Methods

S

i

g

\
\.‘\\\\

L -

\\\ \\\\

i

) Hull \§

| 58
o

\

&\\\\\\\\\\\\\
e

S,
\ %

\\\\\\\\

\\%

= -

0 A calculator is recommended for this test.

1. The travelling salesman problem involves finding the shortest route betw
each city is visited once and only once. The problem can be visualised us
following:

s

Manchester i

7

262

/////f%
T

B

V)
@]
<
(0]
///f’
/f’////

a) The graph in this question is an example of an abstraction. What is a
useful?

b) The travelling salesman problem is an example of an intractable prok:

i.  What is an intractable problem? \\ \%
ii.  What approach can be used to reduce the time needed to solve::
Will the result of using this approach be the same as the result

¢) Fillin the following tree diagram to represent every solution to the p

start city is fixed at Manchester. e

s

\\\*\

Manchester / \\\\\\\\\
~

d) Use the diagram to calculate the optimal distance in this case.

2. Consider the following 4x3 maze:

COPYRIGHT
PROTECTED

they cam’ ecord mformatnon about squares they have seen already.

ig

For example, square (0, 0) has three walls, leaving the only direction the
Once in the square (0, 1) the person only has a wall on the left, so they ¢
the purposes of this question you may assume that the maze does not ca:
cannot walk through the square twice unless they retrace their steps).

0g

Education

The goal of the person in the maze is to find the treasure, marked with ar
location in advance. |
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a) Describe in words how the person would know they had hit a dead

b) Describe in words how backtracking could be used by the person to

¢) Use the language of your choice to define a record or class that con

. . . R \

about a visited square that an algorithm based on backtracking wou \\\\\\\

Hs

d) Identify the most suitable data structure to use to hold instances of \\ \\\\
defined in part (c) in an iterative procedure that implements an algo \\ g
backtracking. Explain your answer. T
o
2y \\\Q
L ) L. - . . . § N rpe . oo \\'\\\'\\\\'\'\\\\\
3. You are tasked with finding all the multiples of a given positive integer in § § §

integers. For example, given the number 3 and the arnesy
return the list [ 3,9, 12, 18 1.

134809121

e

/////f%
m_w

a) multiples by iterating th %
each number in A \\\\\\\\\\\\\\Q

b) ad a number from main memory. Assuming that M
e Line, calculate approximately how long it will take to sear¢ = .

¢ numbefs to the nearest second. \\\\\\“\\

) ) _ ) A
¢) The number you are given will be large and there will most likely be I
between each multiple you find. Give the name of a technique that ¢ \\\
multiples in less time when this is the case.
d) Write a pseudocode function that uses the technique given in part (c: §\ §
e) Calculate the approximate amount of time that the algorithm you hag iy,
ioles | i -
all the multiples in an array in the worst case to the nearest second. :: ] %\
You may assume the following information is true: . —
e There are 1,048,576 numbers in the array. \\\\\
e The number you are given to search for is 10,748 and the la: \\\\\\\\
32,244,000, i,
e It takes 0.1 ms to load a number from main memory, and o
negligible time.
COPYRIGHT
PROTECTED
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2.3.1 Algorithms 1 (complexity and sorting)

1. The table below contains a list of orders of time complexity (in no partict B

R

- N %\\\\

Order of time complexity \\\\

o(1) L \\\\
() \W\
O(log n) i
n) S
- u e

‘\
e

a) Match the time complexities in
operations:

i.  Abinan

/////f%
L

> Worst-case time comy:

' i
\\\\\\\\\\\\\%

e

st item in a linked list \\\\\\
gN cat search

e &

A insertion sort \\\\\\

i

/i’

/f’///

- A
b) Convert the following runtimes into Big O notation: \\\\*\\\\
i. n3+4n?
N S
i 11218n + zsnogn @\\\\%
fii. 9" —17n % &
iv. 128 .

\%\\\\\\\

/.«?’

¢) Explain the difference between time and space complexity. Q\\\\\\\\%\%
2. Consider the following array of unsorted values: \\\\}\\Q\\S
12{10| 7|1 |4|22(3|5] \\\\\\\\\\
a) Sort this array using the merge sort algorithm. Show the output of e
b) What is the time complexity of the merge sort algorithm? .
¢) Can a merge sort be done in-place? Explain your answer.
3. Consider the following array of sorted values:
3 (8 |12|16]18]21
- COPYRIGHT
a) Give the worst-case sp PROTECTED
b) <
0

ig

0g
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4. Consider the following algorithm:

procedure Sort( A : list of sortable items )

do e
swapped = false b \
for each i in 1 to length(A) - 1 inclusive doi %\\\\

if A[i-1] > A[i] then o
Temp = A[i-1] m& \\\\\
Ali-11 = A[4)] e
A[i] = Temp i ﬁ&%&%
swapped = true g

end if - §‘j\\\§\\\§
end for

\

it with this algorithm? &\\\\\\\\\\\\\

while swapped
end procedure

/////f%
T

a) What typeissortis be

B

b) chnigue works.
. ! - . 5
) vllowing data, construct a trace table for this sort algorith o
\\\\\\‘\\\
height
eig \\\\\\g\\
1 | 90 E -
2 | 7 s,
e
B S
4 63 % §
Use the following format:
Swapped Count Length(A) Temp -
' . \\\\\
False 4 null 90 7 - S

x\\\\\\

d) State the completed answer for part c.

5. Consider the following array of unsorted values:

Il | 8|4 (3|7 ]|2|6|5]|°9

Quicksort is a sorting algorithm invented by Tony H

COPYRIGHT
PROTECTED

a) What is the best number in this array

b) The worst-case time comz

considered a f uthm thén bubble sort
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2.3.1 Algorithms 2 (search)

1.

Consider this array:

Index | 2 3 4 5 6 7
Data 14 18 19 22 23 25 24

a) Why can't a binary search be performed on this array in its current

b) Fix the array so that a binary search can be performed. Perform a bi
24. Explain each step of the algorithm.

c) Give the worst-case time complexity of th

d) Would the worst-case time
used instead of an arred

e)

ConsideT the following algorithm:

function ShortestPaths (graph, start)
unvisited = new set ()
distances = new map ()
previous new map ()

distances[start] = 0
previous[start] = nil

for each vertex in graph
unvisited.add (vertex)

if vertex != start
distances[vertex] = infinity
previous[vertex] = nil
endif

next vertex

while unvisited.size () > O
min_distance = infinity
candidate = nil

for each vertex in graph
if unvisited.contains (vertex) and dista;
min distance

candidate = vertex
min distance = di sfvertex]
endif

next vertex
for each andidate.neighbours ()
edge.destination{}
-~urv15¢tﬁo contains {(vertex)
it mln_dlauance + edge.length () <
distances[vertex] = min_distang
previocus[vertex] = candidate
endif
endif
next edge

unvisited.remove (candidate)
endwhile

return distances, previous
endfunction

Topic Tests for A Level OCR Computer Science (Component 2)
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a) What is the name of the algorithm shown above?

b) What is the worst-case time complexity of this algorithm (you may a
operation are O(1))? E

g

\
\.‘\\\\

-

\\~ \\\\\
\\\\\\x\\\\

Gt

s
.

=5

e

' i
\\\\\\\\\\\\\%

\\\\\\\\\\\

\\\\\\\

\
\\\\\

.-

x\\\\\\\

¢) Consider the following graph:

s

/////f%
L

i

/f'
/f’f//

y, A
&

i.  Trace the order in which the vertices would be removed from th

/,’/

algorithm when finding the shortest paths from A. \\\\\@
i. Copy and complete the following tables so that they reflect the & s
and previous variables following the execution of the algoriths: \\\\\
o \
A B C D mnl,
distances \\\
] A B C D
previous >

iii. What is the route of the shortest path between A and F?
iv. What is the length of the shortest path between A and F?

3. Consider the following binary tree:

COPYRIGHT
PROTECTED
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The data that each node contains is the ASCII character code of the label

a)
b)

o)

4. For an electronics project you are working on you need to find the short
piece of board between two points. Inserted into the board are nails that
around in order to change its direction to route the wire around obstacle

a)

b)

o)

d)

e)

Is this tree a binary search tree? Explain your answer.
Complete a breadth-first traversal of the tree.

Complete a depth-first pre-order traversal of the tree.

) o

Identify a suitable data structure to use to represent this problem.

Describe a heuristic that could be used to reduce the time it takes to
between the two points. =

Give the name of an algorithm that could be used to find the shorte
heuristic you have identified.

What property must your heuristic have in order to use the algorithn::

Does the algorithm you have identified always find the shortest pos
answer.
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This is a limited inspection copy. Sample of answers ends here to stop students looking up answers to
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