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An algorithm is shown below:

SUBROUTINE subr (xs, ys)
result 0
FOR i ~ 1 TO LEN(xs)
result ~ result + 1
ENDFOR
FOR i ~ 1 TO LEN(ys)
result ~ result + 1
ENDFOR
RETURN result
ENDSUBROUTINE




image8.tmp
Describe this algorithm in terms of its inputs and output.

[3 marks]





image9.tmp
Whatis the purpose of this algorithm?

[2 marks]





image10.tmp
result is a local variable within this algorithm. What is a local variable in a
subroutine?

[1 mark]
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Another developer looks at this algorithm and states that they could implement the
whole algorithm in one lin between the SUBROUTINE and ENDSUBROUTINE lines,
without using any loops.

SUBROUTINE subr (xs, ys)
LEN (xs) + LEN(ys)
ENDSUBROUTINE

State the mistake that the developer has made.
[1 mark]
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Explain why the algorithm for answer 5.4 is more efficient than the original algorithm.

[2 marks]
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What does this Boolean expression evaluate to?

(A AND B) NOT OR C

Evaluates to
True
False

Nothing, it contains an error

Shade the correct lozenge

=]
=]
=]

[1 mark]
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What does this arithmetic expression evaluate to?

12 MOD 5

Evaluates to
1
2
5

Nothing, it contains an error

Shade the correct lozenge

Biagala

[1 mark]
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What does this expression evaluate to?

(5 DIV 2) > (5 MOD 2)

Evaluates to
1

2

True

False

Nothing, it contains an error

Shade the correct lozenge

BREjalalE

[1 mark]
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The algorithm in Figure 1 has been developed to automate the quantity of dog

biscuits o put in a dog bowl at certain times of the day. The algorithm contains

an error.

« Line numbers are included but are not part of the algorithm.

Figure 1
1 time € USERINPUT
2 IF time = 'breakfast' THEN
3 g €1
4 ELSE IF time = 'lunch' THEN
5 q €4
6 ELSE IF time = 'dinner' THEN
7 a €2
8 ELSE
9 OUTPUT 'time not recognised'
10 ENDIF
11 FRn € 170q
12 IF n < 3 THEN
13 DISPENSE_BISCUIT('chewies')
14 ELSE
15 DISPENSE_BISCUIT(crunchy')
16 ENDIF
17 ENDFOR

R E ‘Shade one lozenge which shows the line number where selection is first used

in the algorithm shown in Figure 1.

A Line number 2
B Line number 4
C Line number 9

D Line number 12

1 mark]

DRONORD
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Shade one lozenge which shows the line number where iteration is first used
in the algorithm shown in Figure 1.
[1 mark]

A Line number 1
B Line number 8
C Line number 11

D Line number 13

[ [ [o] o]
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Shade one lozenge which shows how many times the subroutine
DISPENSE_BISCUIT would be called if the user input s *breakfast .
[1 mark]

A 1 subroutine call
B 2 subroutine calls

C 3 subroutine calls

[ [ [o] o]

D 4 subroutine calls

Shade one lozenge which shows the data type of the variable ¢ ime in the
algorithm shown in Figure 1.

[1 mark]
A DatefTime =]
B String =]
C Integer =]
D Real =]
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State how many times the subroutine DISPENSE_BISCUIT will be called
with the parameter * chewies ' if the user input s * Lunch'.
[1 mark]

State how many possible values the result of the comparison
time = 'dinner' could have in the algorithm shown in Figure 1.
[1 mark]

‘The programmer realises they have made a mistake. State the line number
of the algorithm shown i Figure 1 where the error has been made.
[1 mark]

Write one line of code that would correct the error found in the algorithm in

Figure 1.
[1 mark]
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Write one line of code that would correct the error found in the algorithm in
Figure 1.
[1 mark]





image21.tmp
The subroutine CHAR_TO_CODE (character) retums the integer ASCII
value of a character. For example,

CHAR_TO_CODE (‘") returns the value 97
CHAR_TO_CODE ('z") returns the value 122
CHAR_TO_CODE ('*') returns the value 96
CHAR_TO_CODE ('{') returns the value 123

Develop an algorithm, using either pseudo-code or a flowchart, that:

«asks the user to enter a character
« outputs 'LOWER' if the user has entered a lowercase character
« outputs 'NOT LOWER'if the user has entered any other character.

You must use the buil

in CHAR_TO_CODE subroutine in your answer.
[7 marks]
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The algorithm in Figure 2 is a sorting algorithm.

«  Amay indexing starts at 0.
« Line numbers are included but are not part of the algorithm.

Figure 2

arr € [4, 1, 6]
sorted € false
WHILE sorted = false
sorted € true
i€
WHILE i < 2
IF arr[i+l] < arr[i] THEN
t € arr[i]
arr[i] € arr[i+1]
arr[i+l] € t
sorted € false
ENDIF
i€+l
ENDWHILE
ENDWHILE

State the data type of the variable sox ted in the algorithm shown in

Figure 2.

[1 mark]
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The identifier sorted is used in the algorithm shown in Figure 2.

Explain why this is a better choice than using the identifier s.
[2 marks]
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‘Shade one lozenge to show which of the following contains the false statement
about the algorithm in Figure 2.

[1 mark]
A The algorithm uses a named constant =]
B The algorithm uses indefinite iteration =]

C The algorithm uses nested iteration =]
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‘The algorithm should:

prompt the user to enter the journey distance in kilometres
o the distance entered must be greater than zero
o the user should be made to re-enter the distance until the
distance entered is valid
prompt the user to enter the number of passengers (no validation is
required)
calculate the taxi fare by
o charging £2 for every passenger regardiess of the distance
o charging a further £1.50 for every kilometre regardiess of how
many passengers there are
output the final taxi fare.
[8 marks]
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‘The following subroutines control the way that labelled blocks are placed in
different columns.

BLOCK_ON_TOP (column) retums the label of the block
- on top of the column given as
a parameter.

MOVE (source, destination) moves the block on top of the
source column to the top of
the destination column.

HEIGHT (column) retums the number of blocks
in the specified column.
‘This is how the blocks A, B and C are arranged at the start.

Column 0 Column 1 Column 2

C
B
A

Draw the final arrangement of the blocks after the following algorithm has run.

MOVE (0, 1)
MOVE (0, 2)
MOVE (0, 2)
Column 0 Column 1 Column 2

[3 marks]
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This is how the blocks A, B and C are arranged at the start.

Column 0 Column 1 Column 2

C
B
A

Draw the final arrangement of the blocks after the following algorithm has run.

WHILE EEIGHT(0) > 1
MOVE (0, 1)

ENDWHILE

MOVE (1, 2)

Column 0 Column 1 Column 2

[3 marks]
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This is how the blocks A, B and C are arranged at the start.

Column 0 Column 1 Column 2

C
B
A

Draw the final arrangement of the blocks after the following algorithm has run.

FOR ¢ € 0 T0 2

IF BLOCK_ON_TOP(0) = 'B' THEN
MOVE (0, (c+1) MOD 3)
ELSE
MOVE (0, (c+2) MOD 3)
ENDIF
ENDEOR

This algorithm uses the MOD operator which calculates the remainder resulting
from integer division. For example, 13 0D 5 = 3.

Column 0 Column 1 Column 2

[3 marks]
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Develop an algorithm using either pseudo-code or a flowchart that will move
‘every block from column 0 to column 1.

‘Your algorithm should work however many blocks start in column 0. You
may assume there will always be at least one block in column 0 at the start
and that the other columns are empty.

‘The order of the blocks must be preserved

‘The MOVE subroutine must be used to move a block from one column to
another. You should also use the HEIGHT subroutine in your answer.

For example, if the starting arrangement of the blocks is:

Column 0 Column 1 Column 2

{8l
A

‘Then the final arrangement should have block B above block A:

Column 0 Column 1 Column 2

[5 marks]
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‘The subroutine in Figure 3 is used to authenticate a usemame and password
combination.

«  Amay indexing starts at 0.
« Line numbers are included but are not part of the algorithm.
Figure 3

1 SUBROUTINE Authenticate (user, pass)

2 us € ['dave', 'alice', 'bob']

3 ps € ['abf32', 'woof2006', '!@34E$']
4 z €0
5
6
7
8

correct € false
WHILE z < 3

IF user = us[z] THEN
IF pass = pslz] THEN

9 correct € true
10 ENDIF

11 ENDIF

12 z €z +1

13 ENDWHILE

14 RETURN correct

15  ENDSUBROUTINE
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State the value that is returned by the following subroutine call:

Authenticate('bob', 'abf32')
[1 mark]
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Lines 7 and 8 in Figure 3 could be replaced with a single line. Shade one
lozenge to show which of the following corresponds to the correct new line.

[1 mark]
A IF user = us[z] OR pass = ps[z] THEN =]
B IF user = us[z] AND pass = ps[z] THEN =]

C IF NOT (user = us[z] AND pass = ps(z]) THEN [o]
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A programmer implements the subroutine shown in Figure 3. He replaces line
9 with

RETURN true

He also replaces line 14 with

RETURN false

Explain how the programmer has made the subroutine more efficient.
[2 marks]
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Define the term algorithm.
[2 marks]





image1.tmp
A developer has decomposed a problem to calculate the income from a school car
wash into three sub-problems.

B S —
Ent Display cars to il Calculate
car det: be washed revenue

‘The developer is taking the structured approach to developing the solution to this
problem. He wants to implement each sub-problem as a subroutine. Each subroutine
will have its own interface. State three properties of a subroutine interface.

[3 marks]
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The following are computer science terms (labelled A — E).

abstraction
data type
decomposition
efficiency
input

moow>

For each of the definitions in the table, write the label of the most suitable

computer science term. Use a label only once.

[3 marks]

Label

Breaking a problem down into a number of sub-problems.

‘The process of removing unnecessary detail from a problem.

Defines the range of values a variable may take.





image38.tmp
Write a Python program that will tell you how old you will be on your next birthday.

‘Your program should:

«  prompt you to enter your age
add 1 to the entered age
« output your age on your next birthday.

‘You should use meaningful variable name(s), correct syntax and indentation in your answer.

‘The answer grid below contains vertical lines to help you indent your code accurately.
[5 marks]
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Write a Python program that will calculate the volume of a rectangular swimming pool with a depth
of two metres. The formula for calculating the volume is:

volume = length x width x depth

Your program should:

prompt the user to enter the length in metres (the value should be a whole number)
prompt the user to enter the width in metres (the value should be a whole number)
calculate the correct volume.

output the volume.

You should use meaningful variable name(s), correct syntax and indentation in your answer.

The answer grid below contains vertical lines to help you indent your code accurately.
[5 marks]
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The OR logic gate outputs a 1 if either of the two inputs are 1, otherwise it will output a 0

For example:

« ifthe two inputs are 0 and 1 then it will output a 1
if the two inputs are both O then it will output a 0

Write a Python program that will output the result of performing an OR logic gate.

‘Your program should:

« keep asking the user to enter two values until they enter two values, each of which must be
eitheraOora 1

« calculate the correct output from an OR gate using the two inputs that have been entered

« output the result of the OR gate.

‘You should use meaningful variable name(s), correct syntax and indentation in your answer.

‘The answer grid below contains vertical lines to help you indent your code accurately.
[7 marks]
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Write a Python program that plays the following number guessing game.

‘Your program should:
« randomly generate a 2 digit numeric code (ie numbers between 10 and 99)
« allow the user 10 tums to guess the code as follows:
 prompt the user to enter a 2 digit number (validation is not required)
o calculate the number of correct digits in the correct place
© output a suitable message followed by the number of correct digits in the correct
place
« output a suitable message if the user has guessed the 2 digit code correctly within 10 turns
« output a suitable message along with the correct code if the user has had 10 tuns and
failed to guess the code correctly.

To generate a random number between two values you can use the Python command

random. randrange (x, y)

‘This will generate a random integer between x and y - 1 inclusive. For example, the command
random. randrange (2, 8) will generate a random number between 2 and 7.

To generate a random number between two values you can use the C# command
rnd.Next (x, y);

‘This will generate a random integer between x and y - 1 inclusive. For example, the command
rnd.Next (2, 8) ;will generate a random number between 2 and 7.

To generate a random number between two values you can use the VB.NET command
Int(y * Rnd() + x)

‘This will generate a random integer between x and y inclusive. For example, the command
Int(7 * Rnd() + 2) will generate a random number between 2 and 7.

You should use meaningful variable name(s), correct syntax and indentation in your answer.
‘The answer grid below contains vertical lines to help you indent your code accurately.

‘The firstline of the program has been completed for you. (ONLY required for the Python and C#
versions)

[10 marks]

(Python) import random

(C#) Random rnd = new Random();
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A programmer has written a Python program that asks the user to input two
integers and then output which of the two integers is the largest.
Complete the program below by filing in the gaps using the items in Figure 3.

‘You will not need to use all the items in Figure 3. Each item in Figure 3
should only be used once.
[5 marks]
Figure 3
print numl num2 Gutput
else: < > elif
str float int
numl = int(input("Enter a number: "))
num2 = (input ("Enter a second number: "))

if numl > num2:

print (" is bigger.")
elif numl num2:
print (" is bigger.")

print ("The numbers are equal.")
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Write a Python program that inputs a password and checks i it is correct.
‘Your program should work as follows:

input a password and store it in a suitable variable
if the password entered is equal to secret display the message e come
«  ifthe password entered is not equal to secret display the message Not
welcome.

‘You should use meaningful variable name(s), correct syntax and indentation in your
answer.

The answer grid below contains vertical lines to help you indent your code
accurately.
[5 marks]





image44.tmp
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Write a Python program that inputs a character and checks to see if it is
lowercase or not.

Your program should work as follows:

gets the user to enter a character and store it in a suitable variable
determines if the entered character is a lowercase character

outputs LOWER f the user has entered a lowercase character
 outputs NOT LOWER if the user has entered any other character.

You should use meaningful variable name(s), correct syntax and indentation in
your answer.

The answer grid below contains vertical lines to help you indent your code
accurately.
[7 marks]
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Four separate subroutines have been written to control a robot.

Forward (n) moves the robot n squares forward.
TurnLeft () tums the robot 90 degrees left.

TurnRight () tums the robot 90 degrees right.

Objectahead () retums true if the robot s facing an object in the next
square or retumns £alse if this square is empty.




image2.tmp
The developer is taking the structured approach to developing the solution to this
problem. He wants to implement each sub-problem as a subroutine. Each subroutine
will have its own interface. State three properties of a subroutine interface.

[3 marks]
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Draw the path of the robot through the grid below if the following program is
executed (the robot starts in the square marked by the 4 facing in the direction of

the arrow)

Forward (2)
TurnLeft ()
Forward (1)
TurnRight ()
Forward (1)

[3 marks]
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Draw the path of the robot through the grid below if the following program is
executed (the robot starts in the square marked by the / facing in the direction of
the arrow). If a square is black then it contains an object.

WHILE ObjectAhead() = true
TurnLeft ()
IF Objectahead() = true THEN
TurnRight ()
TurnRight ()
ENDIF
Forward (1)
ENDWHILE
Forward (1)
[3 marks]
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State two benefits of developing solutions using the structured approach.
[2 marks]
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A programmer has written the Python program in Figure 5 to add up the
numbers between one and five.

Figure 5

total = 0

for number in range(l, 6):
total = total + number

print (total)

‘The program needs to be changed so that it also multplies all of the numbers
between one and five.

Shade one lozenge next to the program that will do what the programmer
wants.

1 mark]
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total = 0

product = 1

for number in range(l, 6):
total = total + number
product = total * number

print (total)

print (product)

total = 0

product = 1

for number in range(l, 6):
total = total + number
product = product * number

print (total)

print (product)

total = 0

product = 1

for number in range(l, 6):
total = total + number
product = product * total

print (total)

print (product)

total = 0
product = 1
for number in range(l, 6):

total = total + number

product = (total + product) * number
print (total)
print (product)
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A programmer creates an algorithm using a flow chart

Output
YX

End
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Complete the table to give the output when each of the following set of values are input into

the algorithm as X and Y.

Input value of X Input value of Y Output
15 10
6 5
2 3
12 2

4]
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(b) Write this algorithm using pseudocode.
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Louise writes a program to work out if a number entered by the user is odd or even. Her first
attempt at this program is shown.

01 num = input (“enter a number”)

02 if num MOD 2 >= 0 then

03 print (“even”)
04 else
0s pritn(“odd”)

06 endif
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The program contains a logic error on line 02.

(i) State whatis meant by a logic error.

M1





image3.tmp
State two benefits of developing solutions using the structured approach.

[2 marks]
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(il)  Give a corrected version of line 02 that fixes the logic error.

U]
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The program contains a syntax error on line 05.

() State what is meant by a syntax error.
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(il)  Give a corrected version of line 05 that fixes the syntax eror.

|
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The number of goals scored in each football match is held in an array called goals. An example
of this array is shown.

goals = [0, 1, 3, 0, 4, 5, 2, 0, 2, 1]
Elliott wants to count how many matches end with 0 goals.

(c) Complete the following pseudocode for an algorithm to count up how many matches with 0
goals are stored in the array and then print out this value.

01 nogoalscount = 0

02 for count = 0 to (goals.length-1)

03 if goals| 0 then
04 nogoalscount .
05 endif

06 next count

07 print(

3]
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14

OCR Land is a theme park aimed at children and adults. Entrance tickets are sold online. An adult
ticket to OCR Land costs £19.99, with a child ticket costing £8.99. A booking fee of £2.50 is added
toall orders.

(a) Afunction, ticketprice (), takes the number of adult tickets and the number of child tickets
as parameters. It calculates and returns the total price to be paid.

(i) Use pseudocode to create an algorithm for the function ticketprice ().
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Tick (/) one box to identify the data type of the value retumed from the function
ticketprice (), justifying your choice.

Data type of returned value Tick (v/) one box

Integer

Real

Boolean

String

Justification ...

2
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One ride in OCR Land has a minimum height of 140cm to ride alone or 120cm to ride with an
adult.

Create an algorithm that:

asks the user to input the height of the rider, in centimetres

if needed, asks if they are riding with an adult

outputs whether or not they are allowed to ride

repeats this process until 8 people have been allowed to ride.
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OCR High School uses a computer system to store data about students’ conduct. The system
records good conduct as a positive number and poor conduct as a negative number. A TRUE
or FALSE value is also used to record whether or not a letter has been sent home about each
incident.

An example of the data held in this system is shown below in Fig. 1:

StudentName Detail Points LetterSent
Kirstie Homework forgotten -2 FALSE
Byron Good effort in class. 1 TRUE

Grahame 100% in a test 2 FALSE
Marian Bullying -3 TRUE

Fig.1
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State the most appropriate data type used to store each of the following items of data.

+  StudentName

*  Points ..

*  LetterSent
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The data shown above in Fig. 1 is stored in a database table called Conduct.

(i) Write an SQL statement to select the StudentName field for all records that have negative
Points.
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A developer s using the structured approach to developing a solution and wants to
write a subroutine to solve one of the sub-problems. This subroutine should have the
following interface:

«  The subroutine s called £ind_minimum
«  The subroutine takes an array (of integers) as a parameter
«  The subroutine retums the smallest value in the parameter array.

Using pseudo-code or a flowchart, write a subroutine that solves this sub-problem.
The subroutine must have the correct interface.

[7 marks]
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State the wildcard that can be used in SQL to show all fields from a table.
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A single record from this database table is read into a program that uses an array with the
identfier s tudentdata. An example of this array is shown below:

studentdata = [“Kirstie”, “Homework forgotten”, “-27, “FALSE"]

The array is zero based, so studentdata(0] holds the value *Kirstie”.

Write an algorithm that wil identify whether the data in the studentdata aray shows that
a letter has been sent home or not for the student. The algorithm should then output either
“sent” (f a letter has been sent) or “not sent” (ifa letter has not been sent).

]
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A single record from this database table is read into a program that uses an array with the
identifier s tudentdata. An example of this array is shown below:

studentdata = [“Kirstie”, “Homework forgotten”, “-27, “FALSE"]

The array is zero based, so studentdata (0] holds the value *Kirstie”.

Write an algorithm that will identify whether the data i the studentdata array shows that
a letter has been sent home or not for the student. The algorithm should then output either
“sent’ (ifa letter has been sent) or ‘not sent" (if a letter has not been sent).
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A programmer has written an algorithm to output a series of numbers. The algorithm is shown
below:

01 for k=1 to 3

02 forp=1tos
03 print (k + p)
04 next p

05 next k

06 m=7

07 print m * m
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(i) Give the first three numbers that will be printed by this algorithm.
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State how many times line 03 will be executed if the algorithm runs through once.
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Identify two basic programming constructs that have been used in this algorithm.

1
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Describe what is meant by a variable.





image75.tmp
Identify two variables that have been used in the algorithm above.

1
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Alibrary gives each book a code made from the first three letters of the book title in upper case,
followed by the last two digits of the year the book was published.

For example, *Poetry from the War", published in 2012 would be given the code 20£12.

(a) (i) Complete the following pseudocode for a function definition that willtake in the book fitle
and year as parameters and retun the book code.

01 function 1ibrarycode (title, )

02 parta = title.SUBSEEing(0, )
03 partb = year.subString(2, 2)
04

e, DATEE . UPPET + PArtb

05 endfunction
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image5.tmp
A developer is developing a program for a client. The developer is given the following
instructions.

“Many of my friends ask me to walk their dogs for them. Al of these friends pay me to
do this and the amount | get paid depends on how long | walk their dogs for. If they
have more than one dog then | don't charge the owner any extra. | like to walk the
dogs in the afternoon when the weather is normally best because | often get colds. |
need you to help me keep track of how much money 'm owed  fortunately for me all
of my friends have different first names so it's really easy to tell them apart. | charge
£10 for every 30 minutes of the walk (and | always round this up so 47 minutes would
be two half-hour charges or £20)."




image77.tmp
Use pseudocode to write an algorithm that does the following :

« Inputs the title and year of a book from the user.
« Uses the librarycode function above to work out the book code.
« Permanently stores the new book code to the text file bookcodes . txt
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The developer needs to remove all of the unnecessary detail from the client's request.
‘Shade the correct lozenge that states this process.

[1 mark]
Abstraction

Decomposition

Validation





