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Fundamentals of Algorithms - GCSE Computer Science Paper 1

1. No.l
n Figure 1 shows an algorithm. represented using pseudo-code, which assigns a
different value to four variables.

Figure 1

country € 'United States of BAmerica’

state € 'California'

city € 'San Francisco'

landmark € 'Rlcatraz Island'

|I| Define the term algorithm.

[2 marks]
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2. No.2

Figure 2 shows an algorithm that uses integer division which has been represented
using pseudo-code.

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

Figure 2
1 again € True
2 WHILE again = Trus
3 a €& USERINPUT
4 IF a » 0 THEN
5 counter € 0
6 WHILE a > 0
7 a € a DIV 3
8 counter € counter + 1
9 ENDWHILE
10 ELSE
11 again € False
12 ENDIFE
13 OUTPFUT a

14 ENDWHILE

Integer division is the number of times one integer divides into another, with the
remainder ignored.

For example:
e 14 DIV § evaluatesto
e 25 DIV 3 evaluatesto

(sl RS

. Where is iteration first used in the algorithm in Figure 27

Shade one lozenge.
[1 mark]

A Line number 2
B Line numberd
c Line number 6

D Line number 11

Ir'.
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E In the algorithm in Figure 2, what will be output when the user input is 107

Shade one lozenge.

[1 mark]
A o
s -
c -
N
. In the algorithm in Figure 2, what is the largest possible value of the variable
counter when the user inputis 3¢7
Shade one lozenge.
[1 mark]
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3. No4

Figure 3 shows a program written in C# that calculates the area of a rectangle or the
volume of a box from the user inputs.

Figure 3

public static int calculate(int width, int length,
int height) {
if (height == -1)
{
return width * length;
P elze
{

return width * length * height;

public static void Main() |
int numOne, numTwo, numnThree, answer;
Console.Write ("Enter width: ");
numCne = Convert.ToInt3Z (Console.Readline());
Console.Write ("Enter length: ") ;
nunTwo = Convert.ToInt3Z (Conscole.Readline()):;
Console.Write ("Enter height, -1 to ignore: ");
numThree = Convert.ToInt3Z (Console.Readline());

answer = calculate (numOne, numTwo, numThree);

1f (numThree == -1)
{
Console . Writeline ($"Area {answer}");
} aelze
{

Console . WritelLine ($"Volume {answer}");
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. Complete the trace table using the program in Figure 3.

[3 marks]
numOne numTwo numThree Final output
S € -1
10 4 .
El Describe one way that the program in Figure 3 could be made more robust.
[1 mark]
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4. No.5

Figure 4 shows an algorithm presented as a flowchart.

Figure 4

a€hb
& o

Complete the trace table for the algorithm in Figure 4.
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You may not need to use all the rows in the table.
[3 marks]




aqasolvedexampapers.co.uk

5. No.6
Figure 5 shows an algorithm represented using pseudo-code.

The algorithm is for a simple authentication routine.
The pseudo-code uses a subroutine getFPaszszword to check a username:

¢ |f the username exists, the subroutine returns the password stored for that user.
¢ |f the username does not exist, the subroutine returns an empty string.

Parts of the algorithm are missing and have been replaced with the labels @ to @
Figure 5

login € Falze
EEPEAT
nsername
WHILE usernams = ''
QUTEUT 'Enter usernams: '
username €
ENDWHILE
password € '
WHILE password = "'
QUTPUT 'Enter password: '
password € USERINPUT
ENDWHILE
storedPazsword € getPassword {@j
IF storedPassword = @ THEN
ouUTPUT '@ !
ELZE
IF password = storedPassword THEN
login € Trus

T

ELS
CUTPUT 'Try again.'
ENDIF
ENDIF
UNTIL login = True

QUTPUT 'You are now logged in.'
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Figure 6
-1 OUTEUT 0
username True SUBROUTINE
1 U= not found '
USERINPUT assword Wrong password

State the items from Figure 6 that should be written in place of the labels in the
algorithm in Figure 5.

You will not need to use all the items in Figure 6.

O 0 ® @

[4 marks]
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6. No.8

Figure 7 shows a merge sort being carried out on a list.

Figure 7
42 | 31 | 52 | 26
42 | 31 52 | 26
42 31 52 26
31 | 42 26 | 52
26 | 31 | 42 | 52

Explain how the merge sort algorithm works.

[4 marks]

10
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7. No.9
Figure 8 shows an algorithm, written using pseudo-code, that uses a RECORD data
structure for storing information about a film.

Each record stores four pieces of information about a film:
o film title

o certificate (eg 12A, PG)

¢ year the film was made

¢ if the film is currently being shown at a cinema.

There are records for three films and these films are stored alphabetically in an array
called filmCollection.

The pseudo-code outputs the title of the newest of the three films.
o Part of the algorithm has been replaced by the label @
Figure 8

RECORD Film
title : String
certificate : String
year : Integer
being3hown : Boolean

ENDEECORD

hulk € Film('Hulk', '"l2R', 2005, False)
ironMan € Film('Iron Man', "12A', 2008, False)
antMan € Film('Ant-Man', 'lZ2A', 2015, False)
filmCollection € [antMan, hulk, ironMan]

year € 0

position € O

FOR 1 € 0 TO (@)

IF filmCollection[i].year > year THEN
year € filmCollection[i].year
position € 1

ENDIF

ENDFOR

CUTPUT filmCollection[positicon].title, ' 1is the
newest film'

11



aqasolvedexampapers.co.uk
El How many different values can the field be ingShown have?

Shade one lozenge.

[1 mark]
A 2
B 3
C 128
D 256

. Which assignment statement changes the year the film Hulk was made to 20037

Shade one lozenge.

[1 mark]
A hulk.year 2003
B filmCollection[0].year € 2003
C Film(year) € 2003
D hulk(yesar) € 2003
[0]9].[3] What should the label @) in Figure 8 be replaced by?
Shade one lozenge.
[1 mark]

A 3
B LEN(filmCollection)

C LEN(filmCollection) - 1 -

D FPositicn —

. Write a pseudo-code statement that updates the antlMan record to show that the film
is currently being shown at the cinema.
[1 mark]

12
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8. No.10

Figure 9 shows an algorithm, represented in pseudo-code, used to display students’
test scores. The algorithm does not work as expected and the teacher wants to find
the error.

The algorithm should display three test scores for each student:
Natalie has results of 78, 81 and 72

Alex has results of 27, 51 and 54

Roshana has results of 52, 55 and 59.

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

Figure 9
1 names € ['Natalie', 'Alex', 'Roshana']
2 scores €< [78, 81, 72, 27, 51, 54, 52, 55, 59]
3 count € 0
4 FOR i € 0 TO 2
5 person € names[i]
6 QUTPUT 'Student: ', person
7 FOR 5 € 0 TO 1
8 OUTEUT j + 1
9 result € scores[i * 3 + 7]
10 QUTPUT result
11 count € count + 1
12 ENDFOR
13 ENDFOR

13
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|I| Complete the trace table for the algorithm shown in Figure 9.

You may not need to use all the rows in the table.

[5 marks]
count i person | result
. How could the error in the algorithm in Figure 9 be corrected?
Shade one lozenge.
[1 mark]

A Change line number 3 to:
B Change line number 4 to:
c Change line number 7 to:

D Change line number 9 to:

14

count € -1
FOR i € 1 TO 4

FOR § € 0 TO 2

rezult € =zcores[]
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9. No.11

Figure 10 shows part of an algorithm that has been written in pseudo-code.
There is an error in the algorithm.

The algorithm should:

get the start year and end year from the user

check that the start year is before the end year

check that the start year is before 2000

calculate the difference between the two years after a valid start year has heen
entered.

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

Figure 10
1 validChoice € False
2 EEPEAT
3 difference € -1
4 CQUTPUT 'Enter a start year '
5 startYear € USERINPUT
6 CUTPUT 'Enter an end year '
7 endYear € USERINPUT
8 IF startYear 2 end¥Year THEN
9 CUTPUT '"Start year must be before end year'
10 ELS
11 IF startYear <« 2000 THEN
12 QUTPUT 'Start year must be before 20007
13 ELSE
14 validChoice € True
15 ENDIFE
16 ENDIF
17 UNTIL wvalidChoice = True
18 difference € endYear - startYear

19 QOUTPUT difference

15
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IIl Table 1 shows three tests used to check the algorithm in Figure 10.

Complete the table to show what the values of the validChoice and
difference variables would be for the given test data.

[4 marks]
Table 1
Test type Test data validChoice | difference
startY¥ear 1295
Normal
endYear 2010
start¥ear 2015
Erroneous
end¥Year 2000
startYear 2000
Boundary
endYear 2023

. The algorithm in Figure 10 contains a logic error on line 11.

Describe how the error on line 11 can be corrected.

[1 mark]

16
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10. No.12

. Figure 11 shows a binary search algorithm that has been programmed in C#.

The Compar=To method is used to compare two strings. It returns:
¢ —1 if the first string is less than the second

¢ [ if the first string is equal to the second

¢ | if the first string is greater than the second.

Figure 11
string[] animals = {"cat", "dog", "hippc", "llama',
"ox", "rat", "tiger", "wolf"}:;

.
o~

Conzole. .Write ("What
2tring animalToFind

nimal would you like to find? ");
Console.ReadLline () ;

bool validBnimal = false;

int ztart = 0;

int finish = animals.Length - 1;

while (validZnimal == false && start <= ILinish) {
int mid = (=start + f£inish) / Z2;

if (animals[mid] == animalToFind) {
validAnimal = trus; }

else if (animalToFind.CompareTo{animals [mid]) == 1)
{

Conszsole. . Writeline(validBnimal) ;
Complete the trace table for the program in Figure 11 if the user inputis wols

Part of the table has already been filled in.
You may not need to use all the rows in the table.

[4 marks]
animalToFind | validAnimal start finish mid
wolf False 0 7 3

17
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IE Figure 12 shows a line of C# code that creates an array of fruit names.
Figure 12

string[] fruits = {"banana", "apple", "ocrange",
"pear", "grape", "pineapple"};

Extend the program in Figure 12. Your answer must be written in C#.

The program should get the user to enter a word and perform a linear search on the
array fruits to find if the word is in the array or not.

The program should:
¢ ask the user what word they would like to find
¢ output the message True if the word is found

¢ output the message Falz< if the word is not found.

You must write your own linear search routine and not use any built-in search function
available in C#.

You should use meaningful variable name(s) and C# syntax in your answer.

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

string[] fruits = {"banana", "apple", "orangs",
"pear", "grape", "pineapple"}:;

18
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. State why a binary search cannot be used on the array fruits

[1 mark]

19
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. Figure 13 shows an algorithm, represented using pseudo-code, that should display
currency names in reverse alphabetical order, starting with yven.

There are errors in the logic of the algorithm.

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

Figure 13
1 SUBROUTINE diffCurrencies (currencies)
currencies € ['baht', 'dollar', 'euro',
2 'koruna', 'lira', 'rand',

‘rupee’, 'yen']
EETUEN currencies[x]

ENDSUBREOUTINE

FOR i € 8 TO 0 STEP 1
CQUTPUT (cdifflurrencies (i)
ENDEFOQE

W ~1 o = W

Rewrite line 1 and line 6 from Figure 13 to make the algorithm work as intended.
[3 marks]

Line 1

Line 8

20
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11. No.1(1.1)
n Figure 1 shows an algorithm, represented using pseudo-code, which assigns a
different value to four variables.

Figure 1

country € 'United States of BEmerica'
state € 'California'
city € 'San Francisco'

landmark € 'Alcatraz Island'

|I| Define the term algorithm.

[2 marks]

21
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12. No.2

ﬂ Figure 2 shows an algorithm that uses integer division which has been represented
using pseudo-code.

¢ Line numbers are included but are not part of the algorithm.
Figure 2

z2gain € True
WHILE again = True
a € USERINFUT
IF a » 0 THEN
counter € 0
WHILE 2 > 0
a € a DIV 3
counter € counter + 1
ENDWHILE
ELSE
again € False
ENDIFE
13 OUTPUT a
14 ENDWHILE

O o -l W

L
M E O

Integer division is the number of times one integer divides into another, with the
remainder ignored.

For example:
e 14 DIV 5 evaluatesto

-
]
3
-

3 evaluates to

(S

e 25 DIV

. Where is iteration first used in the algorithm in Figure 27

Shacde one lozenge.
[1 mark]

A Line number 2
B Line number 4

C Line number 8

R R
N i
\J \

D Line number 11

22
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lzl In the algorithm in Figure 2, what will be output when the user input is 107

Shade one lozenge.
[1 mark]

|
o Il Il M
W W W u

. In the algorithm in Figure 2, what is the largest possible value of the variable
counter when the user inputis 3¢7

Shade one lozenge.

[1 mark]
A
5
c
D 5
ﬂ Explain one advantage of the structured approach to programming.
[2 marks]

23
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13. No.5
Figure 4 shows an algorithm presented as a flowchart.

Figure 4

start )

h 4
a & D
el

h
L a€b
cé&ath -

Fy

i

Complete the trace table for the algorithm in Figure 4

24
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You may not need to use all the rows in the table.
[3 marks]

25
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14. No.6
Figure 5 shows an algorithm represented using pseudo-code.

The algorithm is for a simple authentication routine.
The pseudo-code uses a subroutine getFPassword to check a username:

¢ |f the username exists, the subroutine returns the password stored for that user.
e |f the username does not exist, the subroutine returns an empty string.

Parts of the algorithm are missing and have been replaced with the labels @ to @

Figure 5
login € False
EEPEAT
username €< "'
LI |

WHILE usernams =

QUTPEUT 'Enter username: '
naername €

ENDWHILE

password € '

WHILE password = "'
QUTPUT 'Enter password: '
password € USERINPUT

ENDWHILE

storedPassword € getPassword {@j

IF storedPaszword = THEN
oUTEUT '@ !

ELSE

IF password = storedPassword THEN
login € True

ELS
QUTPUT 'Try again.'
ENDIF
ENDIF
UNTIL login = True

QUTPUT 'You are now logged in.'

26
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Figure 6

OUTPUT

UseI'nams

True

SUBROUTINE

User not found

USERINPUT

asaworad

Is’
A

Wrong password

State the items from Figure 6 that should be written in place of the labels in the
algorithm in Figure 3.

You will not need to use all the items in Figure 6.

O @ @ 6

15. No.8

[4 marks]

27



Explain how the merge sort algorithm works.

aqasolvedexampapers.co.uk

Figure 7 shows a merge sort being carried out on a list.

Figure 7
42 | 31 | 52 | 26
42 | 31 52 [ 26
42 31 52 26
31 | 42 26 | 52
26 | 31 | 42 | 52

[4 marks]

16. No.9

2

8
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Figure 8 shows an algorithm, written using pseudo-code. that uses a EECORD data
structure for storing information about a film.

Each record stores four pieces of information about a film:
film title

certificate (eg 12A, PG)

year the film was made

if the film is currently being shown at a cinema.

There are records for three films and these films are stored alphabetically in an array
called filmCollection.

The pseudo-code outputs the title of the newest of the three films.
¢ Part of the algorithm has been replaced by the label @

Figure 8

RECORD Film
title : String
certificate : String
year @ Integer
beingShown : Boolean
ENDRECORD

hulk € Film('Hulk', 'l22', 2005, False)
ironMan € Film('Iron Man', 'l2A', 2008, False)
antMan € Film('Ant-Man', 'l2A', 2015, False)
filmCollection € [antMan, hulk, ironMan]

year € 0

position € 0

].ve
year € filmCollection[i].year

ENDIF
ENDEOR

QUTFUT filmCollection|[position].title, ' is the
newest film'

29
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. How many different values can the field beingShown have?

Shade one lozenge.

[1 mark]
A 2
B 3
c 128
D 256

@ Which assignment statement changes the year the film Hulk was made to 20037

Shade one lozenge.

[1 mark]
A hulk.year € 2003
B filmCollection[0].year 2003
C Film(year) € 2003
D hulk(yesar) € 2003
[0]9].[3] What should the label @) in Figure 8 be replaced by?
Shacde one lozenge.
[1 mark]

A 3
B LEN(filmCollection)

¢ LEN(filmCollection) — 1 =

D Position

. Write a pseudo-code statement that updates the antMan record to show that the film
is currently being shown at the cinema.
[1 mark]

30
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17. No.10

Figure 9 shows an algorithm, represented in pseudo-code, used to display students’
test scores. The algorithm does not work as expected and the teacher wants to find
the error.

The algorithm should display three test scores for each student:
Natalie has results of 78, 81 and 72

Alex has results of 27, 51 and 54

Roshana has results of 52, 55 and 59.

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

Figure 9
1 names € ['Natalie', 'Alex', 'Roshana']
2 scores €& [78, 81, 72, 27, 51, 54, 52, 55, 59]
3 count € 0
4 FOR i € 0 TO 2
5 rerson € names[i]
6 QUTPUT 'Student: ', person
7 FOR § € 0 TO 1
8 OUTPUT § + 1
9 result € scores[i * 3 + 7]
10 OQUTPUT result
11 count € count + 1
12 ENDFOR
13 ENDFOR

31
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. Complete the trace table for the algorithm shown in Figure 9.

You may not need to use all the rows in the table.

[5 marks]
count i person j result
. How could the error in the algorithm in Figure 9 be corrected?
Shade one lozenge.
[1 mark]

A Change line number 3 to:
B Change line number 4 to:
c Change line number 7 to:

D Change line number 9 to:

32

count € -1
FOR 1 € 1 TO 4

FOR § € 0 TO 2

result € =zcores ]
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18.No.11
Figure 10 shows part of an algorithm that has been written in pseudo-code.

There is an error in the algorithm.

The algorithm should:

get the start year and end year from the user
check that the start year is before the end year
check that the start year is before 2000

calculate the difference between the two years after a valid start year has been
entered.

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

Figure 10
1 validChoice € False
2 EEFPEAT
3 difference € -1
4 CUTPUT 'Enter a start year '
5 startYear € USERINPUT
6 OUTPUT 'Enter an end year '
7 endYear € USERINPUT
8 IF start¥ear 2 endYear THEN
9 QUTPUT 'Start year must be before end year'
10 ELS
11 IF start¥ear < 2000 THEN
12 OUTPUT 'Start year must be before Z000°7
13 ELSE
14 validChoice € True
15 ENDIF
16 ENDIF
17 UNTIL wvalidChoice = True
18 difference € endYear - startYear

19 OQUTPUT difference

33
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. Table 1 shows three tests used to check the algorithm in Figure 10.

Complete the table to show what the values of the validChoice and
difference variables would be for the given test data.

[4 marks]
Table 1
Test type Test data validChoice | difference
startyYesar 19495
Normal
end¥ear 2010
start¥ear 2015
Erroneous
end¥Year 2000
startYear 2000
Boundary
endYear 2023
. The algorithm in Figure 10 contains a logic error on line 11.
Describe how the error on line 11 can be corrected.
[1 mark]

34
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19. No.14
50 students have voted for the music genre they like best.

Figure 16 shows an incomplete algorithm, represented using pseudo-code,
designed to output the highest or lowest results of the vote.

The programmer has used a two-dimensional array called r==sult= to store the
genre and the number of votes for each genre.

Parts of the algorithm are missing and have been replaced with the labels @ to @
Figure 16

SUBROUTINE showResults (method, numberOfzenres)
results € [['Pop', 'Post-Punk', 'Techno', 'Metal',
'Dance'], ['7', '19', '14', '1', '9']]
jolels! < 0
high € -1
IF method = "HIGHEST' THEN
FOR i € 0 TO numberOfGenres - 1
Votes € STRING TO INT [jre.z:ult:aj@u] [1])
IF votes > high THEN
high € votes
pos <@
ENDIF
ENDEOE
ELS
QUTEUT 'not yet working'
ENDIFE
IF high # -1 THEN
QUTPUT results[0] [pos], ' with ', results[l] [pos]
ENDIF
ENDSUBECUTINE

.

CUTPUT 'Show the genre with the HIGHEST or LOWEST number
of votes? !

method € USERINPUT

showResults ( @, 9)

35
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State what should be written in place of the labels @ to @ in the algorithm in

Figure 16.
[3 marks]

@
@
@

20. No.1(1.1)
Figure 1 shows an algorithm, represented using pseudo-code, which assigns a

different value to four variables.

Figure 1

country € 'United States of Rmerica

bt e

te € '"California'

&l

city € 'San Francisco'
landmark € 'Alcatraz Island'

. Define the term algorithm.
[2 marks]

36
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21.No.2(2.1_2.2)

Figure 2 shows an algorithm that uses integer division which has been represented
using pseudo-code.

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

Figure 2
1 again € True
2 WHILE again = True
3 a €& USERINPUT
4 IF a > 0 THEN
5 counter € 0
6 WHILE a > 0
7 a € a DIV 3
8 counter € counter + 1
9 ENDWHILE
10 ELSE
11 again € False
12 ENDIF
13 CUTFPUT a

14 ENDWHILE

Integer division is the number of times one integer divides into another, with the
remainder ignored.

For example:
e 14 DIV 5 evaluatesto =
2 evaluates to =
IIl Where is iteration first used in the algorithm in Figure 27

e 23 DIV .

Shade onhe lozenge.
[1 mark]

A Line number 2
B Line number 4

C Line number 6

. n n "
il ] | |

D Linhe number 11

37
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. In the algorithm in Figure 2, what will be output when the user inputis 107

Shade one lozenge.

[1 mark]
A
5
c
D ¢

22. No.5
Figure 4 shows an algorithm presented as a flowchart.

Figure 4
( start )
h 4
a&l
el
h
L a€b
c€&a+th o € o

I :

Complete the trace table for the algorithm in Figure 4.

38
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You may not need to use all the rows in the table.
[3 marks]

39
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23. No.6

Figure 5 shows an algorithm represented using pseudo-code.

The algorithm is for a simple authentication routine.

The pseudo-code uses a subroutine getFPaszsword to check a username:

¢+ |f the username exists, the subroutine returns the password stored for that user.
¢ |f the username does not exist, the subroutine returns an empty string.

Parts of the algorithm are missing and have been replaced with the labels 0 to @

Figure 5
login € False
FEFEAT
nsername < '
— LI |

WHILE usernams

OQUTPFUT 'Enter username:
username € @

ENDWHILE

password € "'

— LI |

WHILE password

T

CUTPUT 'Enter password:
pasaword € USERINFPUT
ENDWHILE
storedPassword € getPassword {@j
IF storedPassword = THEN
ouT=uT '@
ELSE
IF paszword = storedPassword THEN
login € True
ELS
OUTPUT 'Try again.'
ENDIF
ENDIF
UNTIL login = True

OUTPUT 'You are now logged 1n.

40
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Figure 6
-1 OUTFUT 0
usernames True SUBROUTINE
1 Uzer not fZound "
USERINFUT password Wrong password

State the items from Figure 6 that should be written in place of the labels in the
algorithm in Figure 3.

You will not need to use all the items in Figure 6.

® @ @ &

[4 marks]

41
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24. No.8

Figure 7 shows a merge sort being carried out on a list.

Figure 7
42 | 31 | 52 | 26
42 | 31 52 | 26
42 31 52 26
31 | 42 26 | 52
26 | 31 | 42 | 52

Explain how the merge sort algorithm works.

[4 marks]

42
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25. No.9
Figure 8 shows an algorithm, written using pseudo-code, that uses a RECORD data
structure for storing information about a film.

Each record stores four pieces of information about a film:
film title

certificate (eg 12A, PG)

year the film was made

if the film is currently being shown at a cinema.

There are records for three films and these films are stored alphabetically in an array
called filmCollection

The pseudo-code outputs the title of the newest of the three films.
¢ Part of the algorithm has been replaced by the label @
Figure 8

EECORD Film
title : String
certificate : String
year : Integer
peingShown : Boolean

ENDEECOED

hulk € Film('Hulk', '12A', 2005, Falsae)
ironMan € Film('Iron Man', 'l12A', 2008, False)
antMan € Film('Ant-Man', '"l12A', 2015, False)
filmCollection € [antMan, hulk, ironMan]

year € 0

position € 0

FOR i € 0 TO
IF filmCollection[i] .year > year THEN
year € filmCollection[i].year
position € 1
ENDIFEF
ENDFOR

OQUTPUT filmCollection[position].title, ' i3 the
newest f£ilm'

43
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. How many different values can the field beingShown have?

Shacde one lozenge.

[1 mark]
z
:
128
256

Izl Which assignment statement changes the year the film Hulk was made to 20037

Shade one lozenge.

[1 mark]
A hulk.year 2003
B filmCollection[0].year € 2003
C Film(year) € 2003
D hulk(year) € 2003
[0]9].[3] what should the label @) in Figure 8 be replaced by?
Shade one lozenge.
[1 mark]

A

LEN(filmCollection)

LEN(filmCollection) — 1 o

Position =1

E Write a pseudo-code statement that updates the antMan record to show that the film
is currently being shown at the cinema.

[1 mark]

44
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26.No.10

Figure 9 shows an algorithm, represented in pseudo-code, used to display students’

test scores. The algorithm does not work as expected and the teacher wants to find
the error.

The algorithm should display three test scores for each student:
Natalie has results of 78, 81 and 72

Alex has results of 27, 51 and 54
Roshana has results of 52, 55 and 59.

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

Figure 9
1 names € ['Natalie', 'Rlex', 'Roshana']
2 scores €& [78, 81, 72, 27, 51, 54, 52, 55, 59]
3 count € 0
4 FOR i € 0 TO 2
5 person € names[i]
6 QUTPUT 'Student: ', person
7 FOR § € 0 TO 1
8 QUTPUT § + 1
9 result € scores[i * 3 + 7]
10 QUTPUT result
11 count € count + 1
12 ENDEFOR
13 ENDFOE
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. Complete the trace table for the algorithm shown in Figure 9.

You may not need to use all the rows in the table.

[5 marks]
count i person 3 result
Izl How could the error in the algorithm in Figure 9 be corrected?
Shade one lozenge.
[1 mark]

A Change line number 3 to:  count €& -1
B Change line number4to: FOR 1 €& L1 TO 4

o Change line number 7to:  FOR § € 0 TO 2

D Change line number 9to:  re=ult € =zcores[j * 3 + 1]
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27.No.11

Figure 10 shows part of an algorithm that has been written in pseudo-code.

There is an error in the algorithm.

The algorithm should:

¢ get the start year and end year from the user

» check that the start year is before the end year

» check that the start year is before 2000

» calculate the difference between the two years after a valid start year has been
entered.

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

Figure 10

1 validChoice € False

2 FEEFPEAT

3 difference €& -1

4 OUTPUT 'Enter a start year '

5 startyear € USERINFUT

6 QUTPUT 'Enter an end year '

7 endYear € USERINPUT

8 IF start¥Year 2 end¥Year THEN

9 QUTPUT 'Start year must be before end year'
10 ELS

11 IF startYear <« 2000 THEN

12 QUTPUT 'Start year must be before 20007
13 ELZE

14 validChoice € True

15 ENDIF

16 ENDIF

17 UNTIL validChoice = True

18 difference € endYear - startYear

19 QUTPUT differsence
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IIl Table 1 shows three tests used to check the algorithm in Figure 10.

Complete the table to show what the values of the validChoice and
differance variables would be for the given test data.

[4 marks]
Table 1
Test type Test data validChoice | difference
start¥esar 19495
Normal
end¥Year 2010
start¥ear 2015
Erroneous
endYear 2000
start¥ear 2000
Boundary
endYear 20273
. The algorithm in Figure 10 contains a logic error on line 11.
Describe how the error on line 11 can be corrected.
[1 mark]
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