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EXERCISE 1: CHARITY FUNDRAISER — ANALYS

Identify the inputs, process and outputs you would need to know to solve this p

You have been asked to write a simple algorithm to work out how much money
fundraising activity at school and display the total.

The activities your form took part in were:
® Car washing
® Dog walking

For example, you will know how many cars were washed and what the charge w
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You have been asked to write a simple algorithm to work out how much money
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EXERCISE 2: CHARITY FUNDRAISER — PUT TH rg;
CORRECT ORDER

Now that we have identified the inputs, process and outputs needed to solve the
chart to give a visual representation of our algorithm. It has been decided that

walking and £5 for car washing.

The flow chart has been started below (on the left); you need to add the remain

correct order.

Start

DogWalkPrice = 3.00

CarWashPrice = 5.00

MoneyRg
TotalDogy
TotalCary

NumCa
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EXERCISE 3: CONSTANTS OR VARI:

Complete the table to identify which of the following are constants and which : R
Fill in the last column to explain your answer. \\\\\\\\:\t\\\\\‘
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EXERCISE 4: HOLIDAY CALCULA

You have been invited on a four-day holiday to Disneyland Paris with a friend. Th
food have been paid for; you need to have money for drinks and souvenirs. Yo
the holiday is a month away so you could have more money by then.

Write an algorithm using OCR Exam Reference Language that will calculate ho

each day. You should start by identifying your inputs, process and outputs befor:

Note: Your answer should show the use of constants, variables, the INPUT() and PRINT() i
assigning a value to a variable in OCR Exam Reference Language.
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EXERCISE 5: HOLIDAY TEMPERATURE C

You are visiting a member of your family, who lives in Florida, for a holiday in D R
temperature will be about 61 ° Fahrenheit; we use Celsius to measure tempera \\\\\\\\;ﬁ\\*\\
oF

Write an algorithm using OCR Exam Reference Language which will allow the us P,
Fahrenheit and output the equivalent in Celsius to the screen. *\\ &

&
SO

SRR
T

Y
g
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§

N :

Note: The formula will be (F—32) *5/9 = C.

R

Identify your inputs, process and outputs first.
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EXERCISE 6: ODDS OR EVEN

SRR

Design a simple algorithm that will take in a number from the user and output w

&
Hint: a number that is divisible by 2 with no remainder will be even. v\‘*\
.
Identify your inputs, process and outputs first. & P
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EXERCISE 7: COLOUR RANGE

Write an algorithm that will take in a number, check that the number is within
correct colour. If the number is not in the correct range the algorithm must dis

® Between0Oto 10 =red
e Between11lto 20 =green
® Between 21 to 30 =blue

Identify your inputs, process and outputs first, the produce BOTH OCR Exam Ref:
below. -

Flow chart OCR Exam RefereE
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EXERCISE 8: TRACE TABLE 1.

Study the flow chart and complete the trace table below. The first example has

Start

0

No numi =
num2-numl

Yes

numil =
numl+num?2

v

3 8
2 10
12 5
1 20
17 3
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EXERCISE 9: TRACE TABLE

Read the OCR Exam Reference Language carefully and complete the trace table &

The first row has been completed for you.

15

17

19

62

49

23

11
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Study the example OCR Exam Reference Language carefully and complete the ta

algorithm show examples of sequence, selection and iteration.

Sftuess the number gams

- £ P e — - - J— ... D)
nuamipey <= 4 R numiesr xS

- 3 — - S &Y | — s -,
Enney noat T mmener ot o

p'.ja
(S
pod
i

o

3and 4 Sequence
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EXERCISE 11: F1ZzZBUzZZ TRA

SRR

Complete a trace table for each of the two versions of the FizzBuzz maths game
\Q\\\\"&\\\\‘@"
o

Explain which version is better, and why. L A—
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Version 2:

= —
¥ o= i tgo 181
- - b A —_——
3f ox MOD R == O AP

: it P ES

% PYInt{ i

3 = 3 L LT T ——

3 if ® MCD 5 ==

oA
va
be
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]
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e
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17

18
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20

Which version is better and why?
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EXERCISE 12: DIAL A PI1ZZA

Dial a Pizza wants a system that is easy to follow to make sure all the right ques
completed and the correct waiting time is given to the customer, based on their

A pizza order is not complete until the following questions have been answered
e Customer address recorded
® Thin, thick or stuffed crust base recorded

S
® Vegetarian or meat recorded $
£
§ S

® Waiting time advised

The times for cooking pizzas are:
® Thin—10 minutes
®  Thick — 15 minutes
e Stuffed crust — 18 minutes

In this exercise you need to create your algorithm using a flow chart (on a separa:
correct symbols and arrows.

You will need to think about using “flag’ variables and your answer should use al!

EXERCISE 12: DIAL A P1ZZA

Dial a Pizza wants a system that is easy to follow to make sure all the right ques
completed and the correct waiting time is given to the customer, based on their

A pizza order is not complete until the following questions have been answered
e Customer address recorded
e Thin, thick or stuffed crust base recorded

‘\
® Vegetarian or meat recorded \\\\\\\

e  Waiting time advised \\\\

The times for cooking pizzas are:
® Thin—10 minutes
® Thick — 15 minutes
e Stuffed crust — 18 minutes

In this exercise you need to create your algorithm using a flow chart (on a separa;
correct symbols and arrows.

You will need to think about using ‘flag’ variables and your answer should use aIE
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EXERCISE 13: COUNT UNTIL ZE:

SRR

Write an algorithm using OCR Exam Reference Language which uses sequence,

The algorithm must continue to ask the user for a number and continue to add 7 —
is entered. The total of all the numbers entered (except the 0) must be output A

S =
were entered. Bt
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EXERCISE 14: CALCULATE FAR|

Midcentral Metrolink has installed a new system for paying fares using a conta
loaded with money. The tram fares are calculated as follows:

5 miles or less £2.00
5-10 miles £3.25
Above 10 miles £4.75

When the card is swiped at the start of the journey the tram station identity co
card reader device in the ticket booth. At the end of the journey, the card is swi
exit barrier calculates the fare using a data structure called TramMatrix to find t
tram stations and deducts the fare from the balance on the smartcard.

Passengers are offered discounts for off-peak travel:
® 10% between 10am and 4pm Monday to Friday
® 15% all day Saturday and Sunday

An example of the TramMatrix is shown here:

Note: If the journey starts

MCS001 3.5 StationlD MCS002 the tota
MCS002 3

MCS003 2.5

MCS004 4

Study the OCR Exam Reference Language algorithm carefully and answer the qu

array Trambs

TramMatrix

5
]
3]
[
&

l\)

OSSN, SMOSS04™T, (3.5

el e
fetrolink™}
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Questions

1. The algorithm currently continues adding up the distances instead of st
Identify the line where the error occurs and explain how to correct this
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EXERCISE 15: GUESSING GAME USING SU\

The code below of a simple guessing game shows an example of nested iteratioré%

sequence, selection and iteration can be combined.

S Guesgs the number game

On a separate piece of paper, re-write this algorithm using subprograms, to:

® allow a user to enter a new target number and return the target
e ask the user for their guess and return the guess

The target and the guess should be used as ‘parameters’ for the third subprograi
outputs suitable messages.

Hint: You will need to call all three subprograms at least once.

OCR GCSE (J277) Algorithms Resource Pack (Part 2) Page 17 of 64

SRR

S
~t\§“
o
S
S

o
.

& )
& &

SRR
e

B
Tyt

R

\§ \\
&
&

SRR
\{\’ \

g

% prasaoss
i,
s

////
2 '%///////

k\\\\\\\\\\\\\\‘\‘:
B

TR

\\\\\\\\\\\

. &
\\W‘

SN
e

i

4
s

i,

&

%

#
e

b

£y
W

R
g F

g

2]

i

aF

&
Sy

COPYRIGHT
PROTECTED

g

9

Education




EXERCISE 16: STRINGS AND SUBST

Write the following subprograms using OCR Exam Reference Language:

1. A subprogram which will ask for a string between 10 and 16 characters.

a. The subprogram must check that a valid string has been entered an
b. The string entered must be returned from the subprogram.

2. Asubprogram that will accept the string (from your first subprogram) as a p
point and the end point for a substring.

a. If the start or end point is not valid (because the string is not long en

shown and the user asked again until a valid start or end point is ent

b. The original string and the substring should then be printed with sui

Hint: You will need to check the length of the string in (1) and create a substring (from th
For example, | might enter ‘hashtagged’ as myString and use SUBSTRING (4, 10, myStrin
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EXERCISE 17: AREA TESTER

You are planning a program that will help younger students test their ability to ¢
rectangles and triangles.

1.

Your answer must use subprograms and be presented in a flow chart (on a sepa

The program must allow a user to choose whether they are testing themié
The user must enter R to test rectangles, T to test triangles or X to exit. i

The program must allow the student to enter the length and width for a
a triangle, and then enter their answer. =

If the answer is incorrect, they have two more attempts before the correfi

If the answer entered is correct, they can choose between rectangles or
program.

EXERCISE 17: AREA TESTER

You are planning a program that will help younger students test their ability to c
rectangles and triangles.

1.

Your answer must use subprograms and be presented in a flow chart (on a sepa

The program must allow a user to choose whether they are testing them
The user must enter R to test rectangles, T to test triangles or X to exit.

The program must allow the student to enter the length and width for a
a triangle, and then enter their answer.

If the answer is incorrect, they have two more attempts before the corre%i

If the answer entered is correct, they can choose between rectangles or
program.

EXERCISE 17: AREA TESTER

You are planning a program that will help younger students test their ability to ¢
rectangles and triangles.

1.

Your answer must use subprograms and be presented in a flow chart (on a sepa

R R

The program must allow a user to choose whether they are testing them:

The user must enter R to test rectangles, T to test triangles or X to exit.

The program must allow the student to enter the length and width for a
a triangle, and then enter their answer.

If the answer is incorrect, they have two more attempts before the corr

If the answer entered is correct, they can choose between rectangles or
program.
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EXERCISE 18: PASSWORD CHECKER V
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In the ‘Flow Charts and Subprograms’ chapter there is an example of a simple p
\Q\\\\"&\\\\‘@"
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§

You now need to write a program that will allow the user to enter EITHER an int
must keep count of the number of integers and characters entered to ensure th
more characters in length AND contains three or more numbers 0-9.

R

Using OCR Exam Reference Language write separate subroutines to allow the u
integers that make up the password and then check the password meets the cr
integers. The program must then ask for the password to be entered again to c

Rt
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original. & \\\
£ |
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EXERCISE 19: ENCRYPTION CIPH

On a separate piece of paper, write an algorithm in OCR Exam Reference Langu
messages written in capital letters only. Your answer must use subprograms. T

1. Ask for the message to be encrypted

2. Ask for a substitute number between 1 and 26
a. produce an error message if this number is not in the correct range
b. repeat until a suitable number is entered

3. Output the answer as a string, together with the original message

If any characters in the original message are not in capitals, then a question ma
encrypted string.

Hint: You will need to use concatenation in this exercise. How will you know a character
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On a separate piece of paper, write an algorithm in OCR Exam Reference Langu
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1. Ask for the message to be encrypted

2. Ask for a substitute number between 1 and 26
a. produce an error message if this number is not in the correct range
b. repeat until a suitable number is entered

3. Output the answer as a string, together with the original message

If any characters in the original message are not in capitals, then a question ma
encrypted string.

Hint: You will need to use concatenation in this exercise. How will you know a character

EXERCISE 19: ENCRYPTION CIP

On a separate piece of paper, write an algorithm in OCR Exam Reference Langu
messages written in capital letters only. Your answer must use subprograms. T

1. Ask for the message to be encrypted

2. Askfor a substitute number between 1 and 26
a. produce an error message if this number is not in the correct range
b. repeat until a suitable number is entered

3. Output the answer as a string, together with the original message

If any characters in the original message are not in capitals, then a question mark
encrypted string.

Hint: You will need to use concatenation in this exercise. How will you know a character
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EXERCISE 20: SIMPLE BATTLESE

In this exercise you will be creating the algorithm for a simple battleships game u
arrays to store the position of ships, and a random number generator to choose

This should be written in OCR Exam Reference Language (on a separate piece o
paper) and use subprograms.

4,
5.

Hint: Nested loops will be helpful in this exercise.

Exercise 20A: Battleships Extension A
Extend the functionality of the simple game so that the same location containin 5
more than once. If the same location is hit again (after the first hit), then the al
and not add to the hit count.

Create a 2D array of 5 rows x 5 zeros, e.g.
row 1 = [0, O, O, O, O].

Create arrays with the locations for your ships.
a. Cruisers need 4 squares on the grid — you have one cruisers
b. Submarines need 3 squares — you have two submarines
c. Destroyers need 2 squares — you have two destroyers

Example:
cruiser = [[0, O], [0, 11, [0, 21, [0, 311

Your algorithm must randomly calculate which element (row) to look
at AND which index (column) in each element.

Each time a correct location is found, the algorithm must output a mes

The game should run for 10 attempts and then print out how many hits
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EXERCISE 21: RPG GAME INVE

SRR

Role-play games are very popular for all ages. They usually involve moving aroun
solve puzzles or complete tasks to gain more items to store in an inventory. In o
tasks, the player may need to use an item from their inventory.

\\‘\\‘\\‘\\W~”

&
P
A
G
.

P
§°

; ; : g & F
You need to write an algorithm that will allow players to: T F
® View the contents of their inventory m§m\§
32 ks
e Additemsto it S
; ;
e Use items, i.e. delete them - § \§ §
. . ® 80X
® Exit from the inventory menu \\\\\m\\\\
. i 3
On a separate piece(s) of paper: = L O
1. Decompose the problem into tasks that can be solved. m@
. . = b
2. Write suitable OCR Exam Reference Language subprograms to solve the prok: e

2 J—
I m e e e e Y H
h—
\\\\N\\\\\N\\@\\\“

S

~§‘.§1"
EXERCISE 21: RPG GAME INVE -

; ) 23 R
Role-play games are very popular for all ages. They usually involve moving aroun §‘*\\ \\

solve puzzles or complete tasks to gain more items to store in an inventory. In o

T

#E
%f

tasks, the player may need to use an item from their inventory. \\\\\\\\
. &0

You need to write an algorithm that will allow players to: \\\m\\ﬁ\
® View the contents of their inventory g

® Additemstoit B

® Use items, i.e. delete them m@:\‘\\\\

® Exit from the inventory menu \\

On a separate piece(s) of paper:
1. Decompose the problem into tasks that can be solved.
2. Write suitable OCR Exam Reference Language subprograms to solve the pro

EXERCISE 21: RPG GAME INVENT
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Role-play games are very popular for all ages. They usually involve moving aroun
solve puzzles or complete tasks to gain more items to store in an inventory. In o
tasks, the player may need to use an item from their inventory.

You need to write an algorithm that will allow players to:

® View the contents of their inventory !9
e Additemsto it

e Useitems, i.e. delete them 09
[ ]

Exit from the inventory menu EdUCQ‘tiOﬁ

On a separate piece(s) of paper:
1. Decompose the problem into tasks that can be solved.
2. Write suitable OCR Exam Reference Language subprograms to solve the pro
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EXERCISE 22: Music GIG
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Up-and-coming band I Didn’t Kno
helicopter to play their gig at Lor
holding a large music festival.
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bridge. They are due to perform a
from the island to the stage. The E
at one time and, unfortunately, n¢
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They are due on stage shortly and need to get everyone across to the stage as q m\§
B

rush and the light is fading they must cross in the minimum time possible and m
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The bridge is too long for the torch to be thrown back to the others; it must be
members have different fitness levels, which means they all cross at different s
minute, Bob in 2 minutes, Clair in 5 minutes and Danni in 8 minutes (as she spr
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Explain how you would solve this problem in the shortest possible time.
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EXERCISE 24: LINEAR SEARCHES AND T

SRR

Complete the trace table exercises for these linear searches:
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\s\‘““\
o

o

P
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\\\\\\\\\

Linear search 1:

numsList[10]

. o e TS e Pt = ®
numsList o] 3 \xg
numsList[{l] = 78 @mwi
o o T m s T —_ - b3 \ =
numsList[2] = 12 §“;§
P T e ~ T - P \
numsList [3] = 34 ¢ \§
e e T 8T —_— B kg
numsListidl = 1 %o F
: z - .
numsList[5] = 7 mmm§
numsList[e] = 5% —

o~ S
numsList[7] = 253 "
= 14 Y
2 \\\1\@
= =
Q-\(\\\&

) .

target = input{"Enter search Term™}

for index = 0 i\ §
if ﬁumhdgwt{inﬁg‘ i
print {*Fou T

ul \§

dfcast t: in o

found = trus . ‘“\

: index = index + 1
endif
next index
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Linear search 2:

numsList[10]

numaList[G] 3
numsList[1] = 78
numsLizt[2] = 12

[ el R § BN [ S S

o 31 gs
i

numsList[3]
numsList[4] =
numsList[5]
numsList[&]
numsList[7]
ist[g] =
numsListi4]

Lad P
‘-I::'l

numsList.
if num ;Liht{lar x]=
' printi rEound at
S4 int cast to
found = trus

rt
0
'4.4
L
M
rt
i
|-l
=
]
o
T
I"“l
]
it
gy
4
i
(5
sy
b4
3
g
rt
(M
b
g’i

length AND NOT
tﬁﬁgct thcﬁ
"+ stri{index)

string & concatsna
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Now explain which is most efficient and why, referring to the OCR Exam Referenéé
explanation.
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EXERCISE 25: BUBBLE SORT EXER:

Prssnissnisniasg
e
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1. Complete the bubble sort for this array: [5, 1, 6, 2, 4, 3]. R
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2. Complete this explanation of how to perform a bubble sort. m\t\\@‘\\
i &
Hint: Remember that this sorting algorithm uses ITERATION. s
r s
1. Compare the first two elements in the array 55 §\\ |
L B (R
) by
. . o St
2. s the first element bigger than the second element? = sy
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EXERCISE 26: PUT THE BUBBLE SORT FLOW C

SRR

Complete the flow chart by writing the Start \\\\\:\t\\@
correct letter in the empty spaces. . —

A Move one element along and set this as

current element 3

by

=

\\\\\\@

Has the last element in array been reached? gy

g 08 8

. o8 B

Compare current element with next element Y ¥OE R
s

&

Look at first element in array swap flag = False
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EXERCISE 27: SORTING AND SEAR
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1. Complete these data sorts using a merge sort, ensuring that you show a
P \

-

¥ '5:‘ é
\\\\* S
\\\\\\\\\

\\\\\

“N\“R\\\

a. 67,23,52,6,15,43,11,3
b. 92,24,2,28,1,7,13,12

2. Samira is writing a simple program to allow a user to enter anameto b
OCR Exam Reference Language for the algorithm she wants to use.

i

array students[s]
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&

R

i,
.

U S, g o e C R Ty < 5 B¥
students = ["Jonny",

////
i

2

3
&
k\\\\\\\\\\\\\\‘\‘:
=

B

£ \\\\\\\x\\\\\\
= { § 3
3 N | - o e - 3 1 = &
while index <= arr.length -1 \\@Q
1f arr{indexl== n then e
. \
: found = true @
T k\\\\\\
andif
index = index +1

i,

\\\ﬂ-ﬁ\\\\\

%

////
i,

b

return found \\\\\\\\
endfunction § g
&
\ i
. . \\\\\\\
a. What type of search is being used? 3
\ &
s
\\\

b. Describe the algorithm, in terms of its inputs and outputs. What doe
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3. Explain how the bubble sort will work to sort this simple array from:

22| 4 13| 9 [17] 1|
to
| 1] 4]9[13]17]22]
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5. Describe this subprogram in terms of its inputs and outputs. What does

—— wery o= ST
array nums{g] . —

m—
v
e

,Q-g

-

& §
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P
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3
&
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TR

R 7= S i \\“\\\\
endf Lma_»tlw.l ¢ \
= g 3
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g
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6. Jack has been given homework to write an algorithm to search a variety'“
Which search method would be most suitable for use with this array, an¢

[2,6,9,12,23,41,76, 84, 92]
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CROSSWORD ONE .

[
1
Iz 3
_
P
a4
Is
6
l .
7 8
9
I1o
A I
I

Across
2  Something put into a process (5)
5 Anordered set of steps or instructions (8)

6  Aseries of instructions that solves a problem in a
finite number of steps (9)

9 The result of processing (6)

10 Alocation in memory where data is stored (8)

3 Code that tells a c¢
algorithm (7)

4  Writtenin a way
completely clear

7  Apicture, piece o
something (6)

8  Aseries of steps

(7)
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CROSSWORD TwO
N [
1 2 SRR
4 & @
-
-
5y
6 7 § \
Vo4
B4
;
— k\\\\\\\\\\\\\\%
B
SRR
9 |10 11 P
I I 7
"
h—
12 \\\‘N\\\\‘N\\X\\\“
A
@
13 &\Q\i\\\\\\\\\\
R
S
14 § 3
S,
W
SRR
i
S
Across Down
5  This must be unique and meaningful (10) 1 Something putin
6  Written in a way that makes it completely clear 2 This data typeca
what is meant (11 .
(11) 3  This may change
9 Aseries of steps performed to achieve a result :
) PSP 4  The result of proce
7 Thetermusedto ¢
12 The value stored here never changes when a .
. location a value (
program is run (8)
o . . 8  Anordered set of COPYRIGHT
13 Aseries of instructions that solves a problem in a
finite number of steps (9) 10 The result of usin PROTECTED
14 The result of integer division (8) 11 The symbol for m

g

o9

Education
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CROSSWORD THREE
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Across Down
4  Abase integer is raised to the power of this 1 Anorderedseto
integer (8) 2  The result of proc
8  The result of using the modulus operator (9) 3 This means instru
9 This keyword gets a value into your algorithm program are repea
from the keyboard (5) 5 A method to test
11 Written in a way that makes it completely clear no logic errors (5 COPYRIGHT
what is meant (11) 6  This describes wh PROTECTED
12 This must be unique and meaningful (10) whether a condit
13 Aseries of instructions that solves a problemin a before taking act
finite number of steps that always ends (9) 7  This may change
10 The result of inte ;9
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CROSSWORD FOUR

2 S
s

i A
2 3 I §'
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G
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&
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g
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%
B,

&

12 & §
\\mm\\“‘\
]
M\?@\\\\\\
o,
I
Across Down
4  The term used to describe a 1 The result of processing (6)
programmlng c?nstruct, suchasa 2 Asequence of characters surt
loop, placed inside another .
. guotation marks (6)
programming construct (7) :
. 3  Used to describe each item ini
6 A paper-based method for checking
an algorithm (5,5 5 Used to indicate the start of &
gorithm (5, (10) _ COPYRIGHT

11 The name given to a variable (10)

PROTECTED

. . 7 Thisis a feature of a functio
12 The process of joining two strings (13)

8 The process of changing, for e
(10)
9  Data structure to store muItipéé
name (5) - !9
10 Written in a way that makes i
meant (11)

o9

Education

12 Thisis the term used to start ;
program (4)
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CROSSWORD FIVE

Across

1  This sorting method has the most efficient use of
memory (6)

5 Aseries of instructions that solves a problem in a
finite number of steps that always ends (9)

8 Adata structure that can contain many items
under one variable name (5)

9 This sort is very quick when adding items to a
sorted array (9)

10 A problem-solving approach (5,5)

11 The term used to describe repeating a process in
an algorithm (9)

13 The term used to describe how well an algorithm

works (10)

Down

2  This algorithm lo

3  The process of br
smaller sub-probl

4 The term used to :
unnecessary detait

6  This algorithm ha
amount of data i

7 The process of an
data structure (4)

10 A search method
sorted (6)

12 A measurement o

(4)
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SUGGESTED ANSWERS

SRR

EXERCISES
Exercise 1

S
~t\§“
o
S
S

INPUTS PROCESS & P

T F

1. Number of dog walks Total dog walks = No. of dog walks x Price per do sy

2. Number of car washes Total car washes = No. of car washes x Price per ca \\\\ §
N N R

3. Price per dog walk Money raised = Total dog walks + Total car washes —

. T w by =

4. Price per car wash FoE

N :

Exercise 2

P
4
i %’///////

k\\\\\\\\\\\\\\‘\‘:
B

TR

- e
Start Shapes 1A ¢ & \
. = & g
interchange Y H
\\\‘&Qm\\‘&

.
W
oF

S

4
s

comes befo

28 TotalCarwWashes =
DogWalkPrice = 3.00 CarWashPrice x
NumCarWash

i,

&

%

#
e

b

Pt
\ 7Y
Y L
W
CarWashPrice = 5.00 MoneyRaised = Rl S
TotalDogWalks + S
TotalCarWashes A .
mx?“‘“\\\\
\
\
\
NumDogWalks 1A Output
fMoneyRaised
\
- Y
TotalDogWalks = | 1B
DogWalkPrice x
NumbDogWalks Stop

PROTECTED

NumCarWash 2A

g

o9

Education
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Exercise 3

Expression

Variable

| Constant or Variable? |

7

The identifier says that this is
this could change when the alg

Constant

The mathematical value of pi |s

Variable

The identifier gives a value for §
algorithm runs.

Constant

The boiling point of water, at s¢

Variable

The identifier gives a value fo
change as the algorithm runs.

Constant

The number of days in a week

Constant

The number of minutes in an

Variable

The identifier gives a value for §
algorithm runs.

Constant

The number of grams to ounc

Variable

The identifier gives a value for §
the algorithm runs. :

Exercise 4

INPUTS PROCESS OUTPUTS
MoneySaved | Euro_Total = MoneySaved x Euro_rate Day_Spends
No_of Days Day_Spends = Euro_Total / No_of_Days
Euro_rate

%
3
SR

o B — T 3 § R o T A 2]
MoneyiSaved = 1npub {"Enter amount )

const = 4
Euro R

3 -

3Ry

. Burg Total MoneySaved * Eurg Rats
Day Spends = Eurg Total / KO OF DAYS

Exercise 5

INPUTS PROCESS OUTPUTS

Temp_F [ Temp_C = (Temp_F-32)*Fraction
Fraction

Temp_C

re
o
)
p,;]

=,
[ b
95
et
M

I
(el
s
et
&5 -
|

)
[
i fe)

i
rﬂi
YIS
ot |
2
i
I,)
-4

S
58

]
et

Note: The value of 32 could also be programmed as a constant in this example. The use G
necessary in this example but it is good practice for any value that does not change.
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Exercise 6

INPUTS PROCESS OuTPUTS
S ST
number [ Result =number MOD 2 | Odd or even e
o .3\
If Result # 0 THEN " \\\\\s\‘*\
Output Odd e
i
Pl
Else \\\&\\ &
Output Even
\\\\\\\\\
3 §
#Alternative Process 1 \\“\
If Result = 0 THEN . .
g8 #
Output Even OF 8
N
Else §‘ \
& A
Output Odd % §
E
#Alternative Process 2 R
= SRR
i s
If Result >0 THEN §\\ \
Output Odd . L |
3 &
Else \\ i
Output Even = g
-

This should be written BOTH in OCR Exam Reference Language AND as a flow chg

i,

\\\ﬂ-ﬁ\\\\\

%

#
e

Pseudocode

b

5

a number®} -

i onumber = ‘
& )

\\\mm\\

gy

§

--t «‘HE ren® \\

16y BVen P

\\\m*&\

native answerl

= i , a mumber™d
Result = number MODZ2
if Res ul == { then
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Flow charts

Start

Enter a
number

Result = number
MOD 2

l

No

Yes
Y
Cutpt ‘Ol Output 'Even’
\d
Stop

Exercise 1

Start

Enter a
number

Result = number
MOD 2

l

Qutput "Even’

Qutput ‘Odd’

Stop

INPUTS

PROCESS

OUTPUTS

number | If number is between 0 and 10 then output red
If number is between 11 and 20 then output green
If number is between 21 and 30 then output blue

Red, green or blue
Error — not a valid ng

This should be written BOTH in OCR Exam Reference Language AND as a flow chg

Exam Reference Language

AND mambey <=10

numbar ™}

o)

nurehey

rror - nst a2 vailid

— 35 1
£= 2i then
<= 3% thsn
.

wEnher ™)

b

Note: It is important that the greater than or equal to / less than or equal to symbol is us

correct number range is tested.
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Flow chart

Enter a
number

Is number »= Q
AND <=10 7

Output "Red’

Is number >=
=207

AND

Qutput 'Green'

1

Qutput ‘Blus'

A4

Stop

Exercise 8

5

3 8 False 5
2 10 False 8
12 5 True 17
1 20 False 19
17 3 True 20

Exercise 9

5 7 12 True 6
15 4 19 False

17 19 36 True 18
62 49 111 False
23 11 34 False

Note: Where values do not change (a,b) they do not need to be
repeated in the trace table.
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Exercise 10

3and 4

Sequence

6to21 Iteration Line 6 shows a WHILE loop using condition-controlled itera

14 and 15 | Sequence The instructions follow one another in sequence.

9to 11 Iteration This shows another WHILE loop ‘nested’ inside the main W
of condition-controlled iteration as it only stops when the n
20.

13to0 20 Selection This is an ELSEIF statement with three possible options. It ¢

between Lines 6 and 21. When the number entered equals
‘guessed’ is set to True and the condition for the main WHI
True.

Note: ‘Nesting” means combining code together. In this example, an inner WHILE loop is

outer WHILE loop between Lines 6 and 21.

Exercise 11

Version 1

9 False False True
10 False True False
11 False False False
12 False False True
13 False False False
14 False False False
15 True True True
16 False False False
17 False False False
18 False False True
19 False False False
20 False True False
Version 2

Explain which version is better, and why
Version 2 does not work correctly, as you can see in the Trace Table for numbers 10, 1
linked and, instead of testing whether the number meets one of the three possible con
separately, leading to these multiple outputs. Version 1 is the correct version for these r
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Exercise 12

Stagt {

SRR

\\\\\\\\\
&
&
ol
-
o
e\‘“\\\%\
¥
\\\\\‘s’\\\‘

\\\\\\\\\

\\\.\S‘

“N\“R\\\

audenss_me s
pase_fec
choice_vec
WAl ady

i

Rt
P

&

¥
Fa
] & ES
éddress__sec b No ake cusiomer sdtess ro0 = Trus §\ §
e rr— adeess_rae = True :
. Trie? address RGERSS.. B
B
k\\\\\\\\\\\\\\%
[ S B
SRR
v
g
& \
Y g
\\ &
Take ype of base_rec = True i
fHzza base T i e
i’ \\\\\\\‘“\
.

\“\\\m\\\\\

L
b

.

g pesgs o &
choice_yes . . 3 &
< Trues / Take chokes chgice_res = True \\\\ &
¥ Pt
AN @‘ \
¥ &
i
\\\\\\\
f :

.
a

&
Sy

No Yes

WA v TS ? D

Thiry? Time = 10 mins

Yes No

Time = 15 ming

COPYRIGHT
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g

.. ag
There are five ‘flags’ set at the start of the process; each of the conditions is checked anc§ EdUCQtiOﬂ
the appropriate flag to True. There is a final check at the end of the algorithm; if all four

the order is complete and the process finishes.
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Exercise 15

getTarg

eti)
~ o . “ - SRR
Edngt = input{ arget numbsr ket —
'h 1l target <= ga 2n ®§
° } & ¥ \‘E \\\Q:\

print {"Numbsr 3 Lry ags & @N
_ tamget = input{ "Eﬁt“” toqut numper S
. v o S \\\\\\\\\
endwhilse ' :
\\&_%

5 %‘R‘R\ “R\\\
Vatur* tafget - L
nafunctio . P
& H
function getGuessi) Wmm@
g{.}\_ S8 = id e { \\\\\\\\\\\\\\\\i
while quess <= 0 OR guess > 20 @ww\
B — N . Y \
print {"Nunker out of ranges, Lry ag: Y4

2 — - 2 >y - R R o oo FE % ' \\\\‘"@
guass = inpubt{"Enter guess™} e

endwhile . s@
return guess |
function . e

rrocedure checkGusss {(targe -
gquessed = false §§ §

T,
T
A¥]
F=4

g
iD

o
o
iD
7
i
S

E]

kh1it guessed == false %, @ﬁ
11 quess == target then gy
print {"Well dons, you gusssed \i

quessed = True Qmﬁj

slseif guess > target then
~ print{"Toc high, try again”}
i = getGuess{}
else
print{"Toc low, t
guess = getGusss
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Note: The subprogram uses a PARAMETER in the design and uses an ARGUMENT (the ac

Exercise 16
subprogram is called.

This i
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Exercise 19
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& §“\
e o . St
function GetSubNumber{) gy
validSuidum = falae :

\\\.\S‘

while NOT validSubNum gy

: o 2T o — I iy bR 3 -~ k. - K] & g
sub¥um = int{input{"Enter number iOE B
1if subNum >= 1 BND subNum <= 2§ S

validlubNum = true

////r?f//,

P
2] %’///////

k\\\\\\\\\\\\\\‘\‘:
B

@ rint{

— :I \_.;: ' " ‘ i . R
subNum = 1nt{input{"Enter num .
endif g‘ \§
x &
endwhile E%m@@
return subium =
. N \@
endfunction @
.
function EncrypiMsg (msg, subNum) o
one Rv?t qtr = W § §
— - £ e k. X
for g.length-1i % F
% Q-\\\\\
\\ \
+ subdNum \\\ &
5 AND temp <= S0 then /4 st
CHE {temp) -
tLER Y LR
. ' + \\\\‘%

-33‘

B o 78 SRR \Q\

: ano = encrypiStr +char
next 1

return encryptstr
endfunction

-~

meg = GetMesssa

print{"Original age was "+ msgi
sub¥um =GstSubNumber {}
_ COPYRIGHT
enc z&pt:tr = EncrypiMsg{msg, suinakamg
ek %{’”Enc:yp‘sted %escage is " + encryptstri o PROTECTED
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Exercise 21

Suggested plan for decomposing problem:

RPG thwventory

|

{

Mentt to show optinns

{
| !

Display choices Enter cods for menu
pidy ChoIces choice
| :
Use letters for each Linkeach letter to a g:wue\tiwt onjy ot
option SUbrOUtNG ftems can be chosen
use valigdation

Ensure that menu
shows again after each
chaice

//runs the choices
procedure makeInventoryChoice (arr)
menuOpt = DisplayMenu ()

while menuOpt != "X"
if menuOpt == "D" then
ViewInventory (arr)

makeInventoryChoice (arr) // shows the me

elseif menuOpt == "A" then
arr = AddInventory(arr)

makeInventoryChoice (arr) // shows the me

elseif menuOpt == "U" then
arr « UselInventoryItem(arr)

endif
endwhile

ExitInventory ()
endprocedure
//display menu
function DisplayMenu ()

print ("Enter D to view inventory")
print ("Enter A to add to inventory")

makeInventoryChoice (arr) # shows the men;

print ("Enter U to use an inventory item")

print ("Enter X to exit inventory menu")

array menuChoice [4]
menuchoice = ["D", "A"' "U"' "X"]
validChoice = False
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35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70
71
72
73
74
75
76
77
78
79
80
81
82
83
84
85
86
87
88
89
90
91
92
93
94
95
96
97

while NOT wvalidChoice

menuOpt = input ("Enter choice ")
for 1 « 0 to menuChoice.length-1
if menuOpt == menuChoice[i] then
validChoice = True
elseif i == menuChoice.length-1
print ("Please enter a valid menu o
endif
next 1

endwhile

return menuOpt
endfunction

//View inventory

procedure ViewInventory (arr)
for i « 0 to arr.length-1
print (arr[i])
next i
endprocedure

//Add item to inventory
function AddInventory (arr)

item = input ("Name item to be added")
arr = arr + item
return arr

endfunction
//Use an inventory item
function UselInventoryItem(arr)

notFound = False
item =input ("What item do you want to use? ")
for i = 0 to arr.length-1
if item != arr[i] then
notFound = True
if notFound then
print ("The item is not in the inve

endif
else
print ("You have now used this item")
arr = arr-[item]
endif
next i

return arr
endfunction
//Exit inventory menu
procedure ExitInventory ()
print ("You have exited the inventory menu")
endprocedure

// call subprograms to run inventory

array inventoryArray []
makeInventoryChoice (inventoryArray)
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Fox, chicken and grain problem

You must take the chicken across the river with you first.

Next, take the fox across, leave it there and return with the chicken. E \\\\\\\3\\*“
S
CG F § F \

3 o
Next, take the bag of grain across and leave it with the fox.

A B L
C 6 o S
. . - TR
Finally, return and take the chicken across. : i \g
A B iOE 8

SRR

FCG Fat

P
] %’///////

Exercise 22

k\\\\\\\\\\\\\\‘\‘:
#

You would think that the quickest way is to have Adam (1) carry the torch and do all the

TR

achieved by having Clair (5) and Danni (10) cross together. \\\\\\\\\\\\\\\
a L
To simplify the solution, think about it like this first: S
* B=2 \\\\\\
. C=5 s
» D=8

i,

&

%

#
e

////‘

b

The moves are as follows:
Pt

%
B,

&

Island Bridge Stage Y &
Cand D A and B (with torch) AandB W
A, Cand D A returns (with torch) B m§§:§
A C and D (with torch) B, Cand D L
A B B returns (with torch) Cand D m\\\&\\
A and B (with torch) A,B,CandD
TOTAL
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Which is most efficient, and why?
Linear search 1 is less efficient as the FOR loop

for index = 0 to numsList.length
continues to loop through the array even when the search item has been found.
Linear search 2 uses a WHILE loop to check two conditions: whether the end of the array

search item remains not found. The WHILE loop will only continue whilst BOTH conditis
the search stops as soon as the item has been found.

Exercise 25

1.

||| | W

1 2 3 4 5

If the answer is yes, the elements are swapped.

Repeat steps 2, 3 and 4 until the end of the array is reached.
Repeat steps 1 to 6 until no swaps have been made.

DU AW

Move forward by one element and compare the current element with the one:
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Exercise 26

No

No
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swap flag = False For i
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Compare current #
terent with next i B F—
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element & \
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¢ S
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Yes Swap thei
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5 % §
No @\‘*““\
swap flag S
Do nat swap \\\\\\\\g\\\\%
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Move one element 3 (A
along and set this (A)
as current element
Has the last
slement in array been 5 (B) COPYRIGHT
reached? PROTECTED
Is swap flag i
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Exercise 27
1. (a)
67 23 52 6 15 43
67 23 52 6 15 43
67 23 52 6 15 43
67 23 52 6 15
23 67 6 52 15 43
6 23 52 67 3 11 15
3 6 11 15 23 43

(b)

92 24 2 28 1 7

92 24 2 28 1

92 24 2 28 1

92 24 2 28 1

24 92 2 28 1

2 24 28 92 1
1 2 7 12 13 24 28

2 a) Linear search, as the array is unordered.

b) The algorithm takes in an array of data and a search term ‘n’. The algorithm t
sequentially to see if it matches the search term. When the whole array has
the variable found as True if the search term is in the array, or False if it is no

c) Line 6 could be edited to incorporate the Boolean logical AND as follows: WHI
False. This will make the algorithm more efficient as the WHILE loop will finis
found.

3. o Compare items [0] and [1] to see which is larger.

. Swap items so item [0] is smaller than item [1].

U Continue the comparison between item [1] and item [2].

e  Swap the items so that item [1] is smaller than item [2].

L Repeat the process until the end of the array.

. Return to the start of the array and repeat again until no swaps are made.
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4. The merge sort is a ‘divide and conquer’ algorithm which divides an unsorted arra
only contains one value before sorting and merging each pair, set of four, etc. Itis &
for very large data sets as it uses this division method. However, it requires exactly

locations as the size of the data to perform the sort so it is very inefficient in terms 3 R

The bubble sort is very efficient in its use of memory, only requiring one memory lc D
being swapped. Unlike the merge sort, the bubble sort works by comparing each p&
the comparisons and swaps increases rapidly as the size of the data increases, maki

time it takes. \\\\\\\\\Q\\\\\\é

S

SRS
Ty
kY
¥

N :

R

5. The algorithm takes in an array of data as its parameter, starting at the first item i
item. The algorithm then compares each item in the array with this initial value to ¢
value of variable smallest is changed to the smaller value. When it has compared al;
smallest value.

Rt
fnenrs

s,

P
] %’///////

6. A binary search would be most suitable since the array is already sorted. A linear s&

very small and the time difference would be very small. &
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