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A model shop wants to set up a database to help with stock control of the model figures avallable
for zale. The shop wants to stora thiz information about the model figures:

Field 1 - catalogue number, for example MD1234

Field 2 — description, for example 'small white dog'

Field 3 = number in stock, for axample 5

Fiedd 4 - the price of each model, for example 7 40

Fiald 5 — if the model has already baen pamted, yas o no.

{a) The shop needs five fields for each record.
Give a suitabla name and data type for aach fiald.
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(b) (i) Give the name of the field that should be used for the primary key.
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A tedewvizsion subscription sarvice has a new database table named Contract to store details of

their subscribers’ contracts. The table contains these fields:

# CoptractMumber — the contract number, for example CTS6T

=  Months = the length of the contract in months, for example 6

=  Endbate —the date the contract finishes, for example 30 November 2024
*  Newsz — tha news sarvice, yas or no

= Movie —the movie service, yes of no

=  Sport - the sports service, yes or no

*  Junior - the children's sarvice, yes or no.

{a) |dentify the field that will be the most appropriate primary key for this table.

(b} Complete the table to identify the most appropriate data type for thesa fields in Contract
Field Data type

Contracthumber

Months

Endbate

{e¢) Explain the purpose of these structured query language (SOL) statements.
Statement 1: SELECT SUM (Months) FROM Contract;

Statement 2: SELECT COUNT (Mews) FROM Contract WHERE Mews;
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A databasze table called Hangar! slomes details of a collection of historic aireraft at a museunn.

ID Make Model Year Engines Airworthy
JM1 | Hawker Siddeley | Nimrod 1966 4 Y
M2 | Douglas DC-10 1970 3 Y
JM3 | Adrospatiale-BAC | Concarde 1973 4 N
PB1 | De Havilland DH-9 1918 1 Y
PB2 | Hawker Fury 1935 1 Y
PBI | Hawker Nimrod 1934 1 Y
PM1 | Fieseler Storch 1942 1 N

'PM2 | Hawker Hurricane 1942 1 Y
PM3 | Supermarine Spitfire 1942 1 N
PM4 | Douglas C-47 Dakota | 1942 2 N
PS1 | Boeing 314 Clipper | 1936 4 N

(a) State the number of ields and records in the database table.

Fields

Records ... o e

[
(b) Give the output that would be produced by the structured query language (S0L) statemeant:

SELECT Model, Year, Engines
FROM Hangarl

WHERE Engines > 1

ORDER BY Year;




Q2.

A music streaming service has a new database table named Scngs to store details of songs

available for streaming. The table contains the fields:

Zongllumber - the catalogue number, for axample AG123
Title = the title of the song

Buthor - the name of the song writer(s)

Singer — the name of the singar(s)

Genre = the type of music, for example rock

Minutes - the length of the song in minutes, for example 3.75
Becordead - the date the song was recorded.

(a) |dentify the field that will be the most appropriate primary key for this table.

................... - M
(b) Complete the table to identify the most appropriate data type for the fields in Songs
Field Data type
SongMumber
Title
Becorded
Minutes
[2
(c) Explain the purpose of the structured query language (SOL) statements.
5UM (Minutes) FROM Songs WHERE Genre = "rock™;
COUMT (Title) FROM Songs WHERE Genre = "rock™:
................... - 3



Four logic functions and five standard symbols for logic gates are shown.

Draw one line to link each logic function to its standard symbol. Mot all standard symbols will be

used.
Logic function Standard symbaol

AND :D_

XOR
i

MAND
-
” D~
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A car’s engine management system uses three sensors A, B and C. The data fror
these sensors forms the input to a logic circuit. When the output [X) from the
logic circuit is 1 a signal is sent to a warning light on the dash board of the car.

The following table describes the conditions being monitored.

"Farameter Parameter [ Binary value Description of condition
' description
exhaust E 0 ' exhaust temperature > 400°C
il iods : 1 | exhaust temperature <= 400°C
oil pressure P | 0 ' oil pressure <= 10 bar
| 1 ol pressure > 10 bar
water temperature W 0 water temperature <= 110°C
| 1 water temperature > 110°C |

Output, X, will generate a value of 1, if:
either exhaust temperature > 400°C AND oil pressure > 10 bar

or oil pressure <= 10 bar AND water temperature > 110 °C
or oil pressure > 10 bar AND water temperature > 110 °C
Produce:

i atruth table,
il alogic expression and
iii  alogic circuit



A motor driving a water pump has a safety system which uses three
inputs to a logic circuit. A certain combination of conditions results
in an output, X, from the logic circuit being equal to 1. When the
value of X = 1 then the motor and pump are shut down.

The following table shows which parameters are being monitored
and form the three inputs to the logic circuit.

! Parameter description Parameter | Binary value  Description of condition
motor speed " 5 0 | motor speed <= 2000 rpm
1 motor speed > 2000 rpm
- bearing temperature T 1] hearing.-temperature:? 20°C |
1 bearing terr::-p;erature = 90°C |
. water velocity Vv 0 water velocity <=5 m/s
1 | wind velocity > 5 m/s

The output, X, will have a value of 1 if any of the following combination
of conditions occur:

» either motor speed > 2000 rpm and bearing temperature > 90°C
» or motor speed <= 2000 rpm and water velocity <=5 m/s

» or bearing temperature > 90°C and water velocity <=5 m/s

a Design a logic circuit for the above scenario.

b Complete a truth table for the above scenario.

There are three descriptions of logic gates. Each logic gate has two inputs A and B with one
output X.

Identify each logic gate.

Complete a truth table for each logic gate.

(a) The only time the output is 1 is when both inputs are 1. A B X
LODEE DR .o i
0 0
Complete the truth table for this description.
0 1
1 0
1 1
[2]
(B) The output is 1 when both inputs are different. A 8 X
LD D
0 0
Complete the truth table for this description.
0 1
1 0
1 1




Produce the logic circuit and complete a truth table to represent the following
scenario.

A power station has a safety system controlled by a logic circuit. Three inputs

to the logic circuit determine whether the output, S, is 1. When S = 1 the power
station shuts down.

The following table describes the conditions being monitored.

Parameter Parameter Binary value Description of condition
~description

gas temperature G 0 gas temperature <= 160°C

_ 1 | gas temperature > 160°C
reactor pressure R _ 0 reactor pressure <= 10 bar

| 1 reactor pressure > 10 bar

water W 0 | water temperature <= 120°C
temperature 1 | water temperature > 120°C

Output, S, will generate a value of 1, if:

either gas temperature > 160°C AND water temperature <= 120°C
or gas temperature <= 160°C AND reactor pressure > 10 bar
or water temperature > 120°C AND reactor pressure > 10 bar



Consider the logic expression:
Z = (A NAND B) OR NOT (B XOR C)
{a) Dwvaw a logic circuit for this logic expression.
Each logic gate must have a maximum of twe inputs.

Do not simplify this logic expression.

(b} Complete the truth table from the given logic expression.

L Lo || Working space
'ololo]
lolo|1]
0o/ 10
R
(1 (o]0
[1]0]1]
— T
1]1]1]

[4]

[4]



A wind turbine has a safety system which uses three inputs to a logic circuit. A certain
combination of conditions results in an output, X, from the logic circuit being equal to 1.
When the value of X = 1 then the wind turbine is shut down.

The following table shows which parameters are being monitored and form the three
inputs to the logic circuit.

¥ Table 10.20

i parameter parameter binary description of condition
‘description value
turbine speed 5 0 turbine speed <= 1000 rpm
. 1 . turbine speed > 1000 rpm
bearing temperature T 0 bearing temperature <= B0°C
1 bearing temperature > 80°C
wind velocity W 0 | wind velocity <= 120 kph
1 | wind velocity =120 kph

The output, X, will have a value of 1 if any of the following combination of conditions occur:

Either
Or
Oor

turbine speed <= 1000 rpm and bearing temperature > 80°C
turbine speed > 1000 rpm and wind velocity > 120 kph
bearing temperature <=80°C and wind velocity > 120 kph

Design the logic circuit and complete the truth table to produce a value of X = 1 when
either of the three conditions above occur.




Q3.

Consider this logic expression:
Z = [ANAND B) XOR (NOT (NOT B NAND C))
(a) Dwraw a logic crcuit for this logic expression.
Each logic gate must have a maximum of twe inputs.

Do nmot simplify the logic expression.

_h._
B— —Z
c—
(b) Complete the truth table from the given logic expression.
Warki
AlB|e T . z
0|0 | D
0| 0|1
i 1 i
0 1 1
1 0|0
1 o1
1 1 0
1 1 1




A program nesds to make sure the characters input for a product coda meeat these rules:
*  The product code is six characters in kength.

«  The first bwo characters must ba “PD".

*  The last four characters must ba a number in the range 1000 to 9999 inclushee.

(a) |dentify three validation checks and state how each chack would make sure the product code
met one of these rules.

[6]

This flowcharn represents an akgorithm.

START

{a) The array x[L:5] used in the flowchart contains this data:

x[1] x[z] x[3] x[4] x[5]

10 1 5 7 11



Complete the race table by using the data given in the array.

F c x[1] x[2] *[3] x[4] %[5]

10 1 3 7 11

(b} Describa the purpose of the algaorithm.




An algorithm has been written in psaudocode to allow some numbers to be input. All the positive
numbers that are input are totalled and this total is output at the end.
Aninput of ¢ stops the algorithm.

0l Exit «— 1
02 WHILE Exit «<> 0 DO

o3 INFUT MNumber

o4 IF Humber < 0

o5 THEN

il Total +— Total + Number
o7 ELSE

[H:] IF Number = 0
09 THEHN

10 Exit +~— 1
11 ENDIF

12 ENDIF

13 ENDIF

14 OUTPUT "The total wvalue of your numbers is *, Number

{a) |dentify the four efrors in the pseudocode and suggest a correction for each emor.

Emord ..

Emor2 ...

Emor 4

Cormection ...

4]



Tick (") ona box to complete this sentence.

A solution to a problem may be represented using pseudocodea, flowcharts or

A procedures. |

processes.

5 []
C structure diagrams. u
: L]

sub-systems.
[
Tick {«') one box to complete this sentence.
A pseudocode example of a selection statement is
A CALL Sorting{Valuel, ValueZ} ‘_
B DECLARE Count : INTEGER ‘_-
C 1IF ¥ = 7 THEN ¥ 4 21 ENDIF ‘_
D WHILE X <> -1 DO ‘_
[

Four flowchart symbols and five purposes are shown.

{a) Draw one line to link each flowchart symbol to its comect purpose.
Not all purposes will be used.

Flowchart symbeol Purpose

flow

terminator

[4]



A high-lavel programming language makes use of arthmeatic, Boolean and logical operators.

State how each type of operator is used.
Give an axample statemant, in pseudocode, for each ona.

XM e e e e s s

Example ... S e e g

i e e e IO L e

Tiek () ene box to show which check is used for verification whan data s input.
A length check
B range check
C type check
D visual check
[11

Tick {«) one box to identify which option Is used to show the inputs and ocutput of a Boolean
GXprassion.

A flowchart
B trace table
€ truth table
D variable

[

Four operators and three types of operator are shown.

Draw one or more lines from each operator to s corect operator type.

Py Operator type
== |
Boolean
AND
Arithmetic
D
Logical
"
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Complete the paragraph about databases. Use terms from the st You may need o use a term
mare than once. Some of the erms in the kst will not be used.

fields comments columns constant key
table primary key program records rows
scripts database validation variable
Database tables consist of .............. werr @Nd

— %

Structured query language (SOL) ... are used to query data.

A uniguely identifies a record.
[6]

One stage of the program devalopmeant life cycle is the analysis stage.
Identify and describe twe other stages of the program development life cycle.

6]



9. A programmer |z designing a program to check the length of a password and to check If the
password input is the same as the stored password.

Tha program requirements ane:

*  input the password, Fasaword

=  check if there are at least 8 characters in the password

= check that the password is not the same as the stored password 0Ldraszs
= putput ‘accepted’ if both tests are completed successfully

= gtherwize, output 'rejectad’.

Use the variable names given.

{a) Complete the flowchart for the program.

6]
10.

& The flowchart represents an algorithm.

Result + Limit DIV 2 + 1

INFUT
Limit
QUTPUT
L Numbers|[Result]
Count 4= 1
i
h J

INFUT
Numbers [Count
STOF

| Count 4 Count + 1 |

ES




15 Count >
Limit?®

IS Numbers[Count] >
Numbers[Count + 1]7

- | Swap 4 Numbers [Count] I
fa]

h A
|N‘|.m:b-ers| [Count] 4= Humbers[Count + 1] I
Yas
Flag 4 Falsz= | Mumbers [Count + 1] #+= Swap !
Count = 1

v

| Flag « True |

15 Count >
Limit - 172

Yes

&
-

Y
| Count 4+ Count + 1 |

(a) Complete the trace table for the input data:
7, 47, 50, 52, 60, 80, 63, 70

Humbers

Limit | Count | [1] | [2] | [3]1 | [4] | [5]1 | [6] | [7]1| Flag Swap Result OUTPUT




11.

12.

An incomplete algorithm has been written in pseudocode o count the number of zeros stored in
an array and total the non-2ero values.

01 DECLARE A[l1:50] : INTEGER
2 DECLARE C : INTEGER

03 DECLARE I : INTEGER

4 DECLARE T : INTEGER

05 I e 0

| RS RO S R R Cs]

07 FOR C + 1 TOD 50

] IF A[C] oo

[H] THEN

10 T+T+ 1

11 ELSE

12 I « I + A[C]

13 ENDIF

Tl S Rt

{a) Complete the given pseudocode algorithm. [31

{b) Write the pseudocode to display, with suitable messages, the number of zeros stored in the
array and the total of the non-zero values.

.................. mnsezse 15

Accapt & 0
Reject ¢« O

L A
/LNE‘UT Fa!tOK/
Mo
| Reject + Reject + 1
Yes

Accept 4 Accept + 1

i IS Accept

= 102

IS Reject
> 1?2

Mo l

Error « Reject/Accept = 100




Complate the trace table using this data:

¥

/

ouTPUT
"Success"™

Error,

oUTPUT
oo many rejected "
"% error"™

7

-

Y

STOP

YYLY.NY.YYY.NYY.YY

Accept

Reject

FartoK

(b} Describe the purpose of the algorithm.




