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Answer the questions requiring a written answer in the spaces provided.

Some questions must be answered with a cross in a box X. If you change your mind about an
answer, put a line through the box £< and then mark your new answer with a cross X.
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Carry out practical tasks on the computer system and save new or amended code using the
name given with the appropriate file extension.
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1 Programmers write code to solve problems.
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(@) Give one technique that programmers use to make their code easy to read and
understand.
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(b) Programs may contain logic, syntax or runtime errors.
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A program has three errors.
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These may be logic, syntax or runtime errors.

Complete the table by adding a tick (v") for each error description to show
whether the error is a logic, syntax or runtime error.
(3)

Error description Logic Syntax Runtime
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(c) Figure 1 shows a programming construct in a flowchart.
Start
Yes
No |*
Stop
Figure 1
Identify the name of the programming construct.
(1)
L] A Array
[] B Iteration
[0 € Operator
[l D Selection
(d) Open QO01d in the code editor.
The program inputs two numbers, compares them and outputs a suitable
message.
There are three errors in the code.
Amend the code to correct the errors.
Save your amended code as QOTdFINISHED with the correct file extension for
the programming language.
(3)
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Figure 2 shows the display when the number 2 is input.

Enter the number: 2
1x2is2
2Xx2is4
3x2is6
4x2is8
5x2is10
6x2is12
7x2is 14
8x2is16
9x2is18
10x 2is 20
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Open QO01e in the code editor.

Write the program.
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You must use the structure given in the file Q01e to complete the program.
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Do not add any further functionality.
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Save your code as Q01eFINISHED with the correct file extension for the
programming language.
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(Total for Question 1 = 13 marks)
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(b) Figure 3 shows an array of names.

0 1 2 3 4 5 6 7

Yekatrina Juan George Elija Christine |Sangeetha| Melanie

Shu-fen

Figure 3

Explain why a binary search algorithm would not find Juan'in the array.
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(c) A merge sort algorithm can be used to sort a list into ascending order.
Thelist9,1,7,6, 3,5, 2, 8 needs to be sorted.

Complete the merge sort using the space provided.

917,635,238

(5)

1,2,3,5,6,7,8,9

(Total for Question 2 = 19 marks)
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Open QO03a in the code editor.
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(iv) Identify the name of a user-written function.
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(v) Identify the name of a parameter.
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(vi) The program includes validation to ensure the month number is between
1 and 12 inclusive.

Complete the table by adding the type of test data that is being used to test
the validation.

The first type of test has been completed for you.
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B S (c) Aleap year is a year that has 366 days rather than 365 days. A leap year usually
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« can be exactly divided by 4, but not exactly divided by 100.
These years are leap years: 2000, 2012 and 2020.
These years are not leap years: 1700, 1900 and 2021.

A program is needed that will accept the input of a year and output whether it is
a leap year or not.

Open QO03c in the code editor.

Write the program.

You must use the structure given in Q03c.
Do not add any further functionality.

Save your code as QO3cFINISHED with the correct file extension for the
programming language.
(6)

(Total for Question 3 = 15 marks)
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4

Programs can be used to manipulate data.
(@) A program is needed to convert an 8-bit binary number into denary.
The program must:
+ receive the input of a binary pattern and validate that it has exactly eight

characters (there is no need to validate that it only contains Os and 1s)

« request the input again if the binary pattern does not have exactly eight
characters

« when avalid binary pattern is input:
o convert the binary pattern into its denary equivalent
o print a message that contains the binary pattern and its denary equivalent

+ include a comment to explain how the conversion process works.

HINT

Denary placeholder | 128 | 64 | 32 16 8 4 2 1

Binary number 1 0 1 1 0 1 0 0

Denary number 128 | O 32 16 0 4 0 0

128+32+16+4=180

Open QO04a in the code editor.

Write a program to implement these requirements.

You must use the structure given in Q04a to write the program.
Do not add any further functionality.

Save your code as Q04aFINISHED with the correct file extension for the
programming language.

(11)
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(b) Open Q04b in the code editor.

Describe the purpose of the program.

(Total for Question 4 = 13 marks)
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Ann likes to create programs.
Open Q05 in the code editor.
It contains an array of words.
Ann wants the program to:

« accept the input of a word, or the number 1 to exit. No validation of the input
is required

. display all the words in the array that have the same first letter as the word that
has been input

« calculate and display the number of words in the array that begin with the same
letter as the word that has been input

- display all the words in the array that contain the word that has been input
 calculate and display
« the number of words in the array that contain the word that has been input

« the number of letters in the longest word that contains the word that has
been input

. the number of letters in the shortest word that contains the word that has
been input

- display
+ the longest word that contains the word that has been input
+ the shortest word that contains the word that has been input

« repeat until the user inputs the number 1 to exit the program.

J

12

P 6 9 2 9 8 A0 1 2 1 6

EUEE

KK IRRKIHR

5
St otetetotetotetetete:

SHRRHRHIAKIAIRIK,

20

o2

255
ko5
X5
XX

0%
o5
L

2

%

R
L
X5,

<>

0%

R
(XXX

<
888
S
)
<
205

X5

IR
]

e

9%
<

o
<5
S

%
i
bi
K
%
LRRLHLRRLRK

09
".::‘
%
VN
LIRS
SRR

S
ST
7
ROXR
RERRKL

%%
&

<
5

3
%
%
RN AR AR ARKARARA KA ARAAK AR KA

%

%
QK
203!
092
255

SRS

BaSesoseses
SRS

SRS

Iletetetetetet
Setodeteleted
otetetetetotevet

05

CRIEEICRLEA
0%

0%

CRRRLR
o

RELLKLS

R Essasesssstesatesstotetetotolotototolotose’

GG

oot e et o te e tetetatetototetotetototets!

CGARRKAL

6
b
48 N5

SRR

GERRARS

ORKKH

J

K
v;iQ
2R

e

e

KO
R

o2

Ad
DO
R

X
K

o
o,
8

¢
<

BN
0
%

<
6%
'
<
St
R
ERRK

<
3
X
1l
<
8

S
S

Tl
2o
35
S

X%
K

Ve
>
S

3
S5

R
0000 % %%
.‘0{:‘ 0’0
«

&

R
08
FESY
S5y
SooTees
otatetets

R
o
P

X

A
S
prols

wavad

<
9%
ﬁ%
.V
55

<

R
IS
S9t0tote%
oSovevevevs
Soloole;
CHLRRKRK

0%

SR
TRES
oot

(X
30
NS
XS

P

SGRRKKS

%
o%
f.
> %

%
<

ot

DeTetetedet
5

RS
€l b |
SR
K

>

%

i
Mol
CKR

0%
X
%

%%
0%

IGAK
0000
SR

%
S0%es
0000000 000000005605

S5
dotetetelotetetototeote

X
0%
K
X
g

S5
LR
KRS

RRR
o2etotolete
R
KKET
oo e el
SRR

OB
5

IR
HREY
/RIT
19059292

s
e
O
190%:.e%¢
% ',"0‘0




93950305024 SR
BLE B8 0 ™)
S S
oededotes deetelodeds
oSodetedels Detotetedes
CRRRKLS SRKKE
KL CRIRK
s 8o i i inis i
SRSE S Figure 4 shows the display when the word win is input.
CRERKLS SRKKE
S
K5 S8
g5 S B
o s Enter a word or 1 to exit: win
78 Ll
. 100 9,95
R :
S oM wind
AL K
S JOsts 0% .
oo oo %S wire
=3 S
S 2 word(s) begin with w
5l
X "
LS DOSe . ot .
s oE wind
=
=S SRS .
- 3
T o borrowing
So (8% .
B S22 swing
SRRIRK LT
SN, LRSI
0% v 5 958 Do%{ 20 %
i Lo
S 3 word(s) contain win
S B8
SR 8
SR KB The longest word has 9 letters
Sovetetered LR
RN SRR
SRS &% The shortest word has 4 letters
S : .
SR B3 The longest word is borrowing
SR i
IR B The shortest word is wind
SREEES B
SRERK RSB
R LB
ORIAES KRR
oSodedeteds Detoteledes H'™
KBS S Enter a word or 1 to exit:
ol tR K558
SO% L
(Ot o
oSSt
o

Figure 4
Write the code for the program.

Your program should function correctly even if the number of words in the array
is changed.

Save your code as QO5FINISHED with the correct file extension for the
programming language.

The next page may be used for planning/design work.
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