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1 (a) Four descriptions of stages in the program development life cycle are shown.

  Draw one line to link each description to its most appropriate program development life cycle 
stage.

  Not all program development life cycle stages will be used.

Program development life cycle description Program development life cycle stage

develop an algorithm to solve the problem 
by using structure diagrams, flowcharts or 

pseudocode

analysis

coding

design

evaluation

testing

detect and fix the errors in the program

identify the problem and its requirements

write and implement the instructions to  
solve the problem

 [4]
 (b) Identify three of the component parts after a problem has been decomposed.

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

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

2  ................................................................................................................................................

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

3  ................................................................................................................................................

 ...................................................................................................................................................
 [3]

2 Tick (ü) one box to show the name of the data structure used to store a collection of data of the 
same data type.

 A Array 

 B Constant 

 C Function 

 D Variable 
 [1]

5

0478/21/M/J/23© UCLES 2023 [Turn over

 (b) Describe how you could change the corrected algorithm to record and output how many 
positive numbers have been included in the final total.

  You do not need to rewrite the algorithm.

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

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

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

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

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

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

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

 .............................................................................................................................................  [4]

6 State two features that should be included to create a maintainable program. 

 Give a reason why each feature should be used. 

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

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

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

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

2  .......................................................................................................................................................

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

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

 ..........................................................................................................................................................
 [4]

1
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 (b) Explain how you would alter the flowchart in 1(a) so that it calculates and outputs the average 

weight of only the biscuits that passed the weight check.

  You may include program statements or flowchart symbols in your answer, but they must be 

fully explained.

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

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

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

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

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

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

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

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

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

 .............................................................................................................................................  [4]

2 Three uses of arithmetic operators and four results are shown.

 Draw one line from each use of arithmetic operator to the correct result.

 Not all results will be used.

Use of arithmetic operator Result

5

355

35

35.5

355 DIV 10

355 / 10

355 MOD 10

 [3]
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 (b) Write an algorithm in pseudocode to sort the array Values[1:50] into ascending order 
using a bubble sort.

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

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

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

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

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

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

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

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

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

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

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

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

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

 .............................................................................................................................................  [4]

4 Identify three data types used in programming.

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

2  .......................................................................................................................................................

3  .......................................................................................................................................................
[3]
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1 Give three ways of creating a maintainable program.

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

2  .......................................................................................................................................................

3  ....................................................................................................................................................... 
 [3]

2 Four descriptions of programming techniques and five programming techniques are given.

 Draw one line from each description to the relevant technique. Not all techniques will be used.

 Description Programming technique

 [4]

3 Tick (3) one box to identify the most appropriate data type to store 'M'

 A integer 

 B char  

 C real  

 D Boolean 
 [1]

adding up a set of numbers

displaying the result of a 
calculation

executing a set of instructions 
based on a condition

executing the same set of 
instructions multiple times

output

selection

totalling

iteration

counting
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1 Give three ways of creating a maintainable program.

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

2  .......................................................................................................................................................

3  ....................................................................................................................................................... 
 [3]

2 Four descriptions of programming techniques and five programming techniques are given.

 Draw one line from each description to the relevant technique. Not all techniques will be used.

 Description Programming technique

 [4]

3 Tick (3) one box to identify the most appropriate data type to store 'M'

 A integer 

 B char  

 C real  

 D Boolean 
 [1]

adding up a set of numbers

displaying the result of a 
calculation

executing a set of instructions 
based on a condition

executing the same set of 
instructions multiple times

output

selection

totalling

iteration

counting
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1 Tick (✓) one box to show which check is used for verification when data is input.

A length check 

B range check 

C type check 

D visual check 

 [1]

2 Tick (✓) one box to identify which option is used to show the inputs and output of a Boolean 

expression.

A flowchart 

B trace table 

C truth table 

D variable  

 [1]

3 Four operators and three types of operator are shown.

 Draw one or more lines from each operator to its correct operator type.

>=

AND

DIV

+

Operator

Boolean

Arithmetic

Logical

Operator type

 [4]
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4 Describe how variables and constants are used in programming.

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

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

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

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

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

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

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

 ....................................................................................................................................................  [3]

5 A food ordering system is an example of a computer system that is made up of sub-systems.

 The food ordering system:
• allows the user to enter the details of the food they want to order and to pay for the order 
• displays food available as pictures or as a list.

 Complete the structure diagram for the given parts of the food ordering system.

Food ordering system

 [4]
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1 Four descriptions of structured query language (SQL) keywords and five SQL keywords are 
given.

 Draw one line from each description to its matching keyword. 
 Not all SQL keywords will be used.

identifies the database table

sets the condition

sorts the results

returns the number of records

ORDER BY

COUNT

WHERE

SUM

FROM

Description SQL keywords

 [4]

2 Identify three different types of test data that can be used to test a program.

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

2  .......................................................................................................................................................

3  .......................................................................................................................................................
 [3]

3 Tick (✓) one box to identify the operator that returns the quotient of a calculation with the fractional 
part discarded.

A /  

B DIV  

C ^  

D MOD  
 [1]
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1 Tick (✓) one box to complete this sentence.

 The result of the arithmetic operation 4 ^ 2 is

 A 2 

 B 8 

 C 16 

 D 42 

 [1]

2 This pseudocode algorithm is intended to input a first name from a user and search for it in a 

two‑dimensional (2D) array. If the name is found, the algorithm outputs all the remaining details for 

that name. The algorithm will continue to allow other names to be entered for searching, until the 

user input stops it.

01 DECLARE Contacts : ARRAY[1:500, 1:4] OF REAL
02 DECLARE Row : INTEGER
03 DECLARE Column : INTEGER
04 DECLARE Continue : BOOLEAN
05 DECLARE Stop : BOOLEAN
06 DECLARE FirstName : STRING
07 Continue  TRUE
08 Stop  FALSE
09 WHILE Continue
10     Row  1
11     OUTPUT "Enter a first name "
12     OUTPUT FirstName
13     REPEAT
14         IF Contacts[Row, 1] = FirstName
15           THEN
16             FOR Column  1 TO 4
17                 OUTPUT Contacts[Row, 1]
18             NEXT Column
19             Stop  TRUE
20           ELSE
21             Row  Row + 1 
22         ENDIF
23     NEXT Stop OR Row > 500
24     OUTPUT "Search for another name? (Y or N)"
25     INPUT Answer
26     IF Answer = 'N' OR Answer = 'n'
27       THEN
28         Continue  TRUE
29     ENDIF
30 ENDWHILE

 (a) Identify the line numbers of five errors in the pseudocode and suggest a correction for each 

error.

  Error 1 line number ......................................

Correction  .................................................................................................................................

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