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(b) Draw alogic cirouit which corresponds to the following logic statement:

X=1if((Ais NOT 1 OR Bis1) AND Gis 1) OR (Bis NOT 1 AND Cis 1)

() Wiite alogic statement which corresponds to the following logic circut:
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A gas fire has a safety circuit made up of logic gates. It generates an alarm (X = 1) i response to

certain condiions.

Binary
Input Des: e
1| gas pressure i correct
G | gaspressure
0 | gas pressure is too high
1| carbon monoxide level is correct
C | carbon monoxide level
0| carbon monoxide level s too high
1| no gas leakis detected
L | gasleak detection
0 | gasleakis detected

The output X = 1 is generated under the following conditions:

gas pressure is correct AND carbon manoxide level is 100 high

OR

carbon monoxide level is correct AND gas leak is detected

(a) Draw alogic circuit for this safety system.

11/6/2017
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(b) Complete the truth table for the satety system.

Workspace
G c L X
0 o o
0 o 1
0 1 o
0 1 1
1 o o
1 o 1
1 1 o
1 1 1 I
“ 3
() Complete the truth table for the XOR gate:
A B c
0 o
0 1
1 o
1 1
U]
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A computer-controlled machine produces plastic sheets. The thickness of each sheet must be
within a certain tolerance. The sheets are kept below 50 °C as they move over rollers at 10 metres
per second.

Three parameters need to be monitored all the time.

value
thickness of sheet in tolerance
sheet thickness
0 thickness of sheet out of tolerance

roller speed = 10 metres/second
roller speed
0 | roller speed <> 10 metres/second
temperature < 50°C
temperature
0 | temperature >= 50°C

An alarm, X, will sound if:

thickness is in tolerance AND (roller speed <> 10 metres/second OR temperature >= 50°C)
OR
roller speed = 10 metres/second AND temperature >= 50°C

(a) Draw a logic circuit to represent the above monitoring system.
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OR
roller speed = 10 metres/second AND temperature >= 50°C

(a) Draw a logic circuit to represent the above monitoring system.
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(b) Complete the truth table for the monitoring system.

4]

6  Secure socket layer (SSL) is used in the security of information on Internet websites.

(a) State how it is possible for a user to know that a website is secure by looking at the web
address.
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(8) Drawalogicciteuit cerrsponding f the folowing logi sttomen:

X=11f((Als 10RBIs 1) AND (Als1 ANDBIs 1)) OR (Cls NOT1)
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(@) Complete the truth tables and name the single logic gate that could replace each logic circuit
®

A Working space
B ) )

Single logic gate

)

A

B
>

Single logic gate
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(b () Draw a logic circuit o represent the following logic statement

X=1if (A=1AND B=1) OR ((B=NOT1) AND C=1)
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Complete the truth table for the logic statement in part (D)(.
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Tools
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5 Thiee swiches, A, B and , each send values of 0 or 11 alogie et Value X s ouputfom the.
logic Gicut
Swieha
Swiche Logo irut
SwiEhC.

(Output X has a value of 1 depending on he folowing condions:

‘Switch Asends value 1 AND Swich 3 sends vaue 0
or
Switch B sencs value 1 AND Switch G sends value 0

@ Draw a ogi ircu o fepresent the conditons above.
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10 (a) Complete the truth table for the NOR gate.
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(b) Wiite a logic statement that corresponds with the following logic circuit

re—

[ )=

X=

11 State three functions provided by an operating system.

Function 1
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10 For this logic statement:
X=1if((Als 1AND Bis 1) OR (Bis 1 AND Cis NOT 1))

(@ Draw the logic circuit.

A
B x
P

(b Complete the truth table for the given logic statement
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8
Draw a logic circuit o represent the logic statement

X=1if (Als NOT 1 AND Bis 1) AND (Ais NOT 1 AND C is NOT 1) OR (Bis 1 AND C is 1)
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5 (a) Drawalogic circuitfor the logic statement

X=1if (Als 1 AND Bis 1) OR (Ais NOT 1 AND C s 1))
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(b Draw the symbol for an XOR gate and explain the function of this logic gate.

Explanation

6 Describe the operation of a 2D scanner and a 3D scanner
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10

Read this section of program code that inputs twenty (20) numbers and then outputs the largest
number input.

n=0

c=0

REPEAT
READ x

c=c+1

1
2

3

a

s IF x > h THEN x
6

7 PRINT h

B

UNTIL ¢ < 20
There are three errors in this code.
Locate these errors and suggest a corrected piece of code.

1
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2 Read this section of program code that should input 10 positive numbers and then output the
‘smallest number input.

1 small =0

2 counter

3 REPEAT
4 INPUT Num

H IF Num < Small THEN Num = Small
6 Counter = Counter + 1

7 PRINT Small

8 UNTIL Counter < 10
There are four errors in this code.
Locate these errors and suggest a corrected piece of code for each error.

1
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2 Read this section of program code that should input 30 positive numbers and then output the
largest number input.

1 Large = 9999
2 Ccounter = 0

3 WHILE Counter > 30

1 oo
5 INPUT Num

6 IF Num < Large THEN Large = Num
7 Counter = Counter - 1

&  ENDWHILE

9 PRINT Large
There are four errors in this code.
Locate these errors and suggest a corrected piece of code for each error.

1
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2 Read this section of program code that inputs 10 positive numbers and then outputs the smallest
number input.

Small = 1000
Counter = 0
REPEAT
INPUT Num
IF Num < Small THEN Small = Num
Counter = Counter + 1
UNTIL Counter = 10
PRINT Small

(i) Identify three changes you would need to make to find the largest number input instead
of the smallest number.

1

13

(ii) Rewrite the program code with your changes.
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2 Read this section of program code that inputs 10 positive numbers and then outputs the total.

Total

0

1
2 counter
3 REPEAT
4 INPUT Num

5 Total = Total + Num
6 PRINT Total

7 Counter = Counter + 1
8

UNTIL Counter = 10
This code works, but itis inefficient.

() Suggest three improvements that could be made.

(3

Rewrite the program code with your improvements.
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6
Section B

2 Read this section of program code that inputs positive numbers, discards any negative numbers
and then outputs the average. An input of zero ends the process.

Total = 0
Counter = 100
REPEAT

REPEAT

INPUT Num

UNTIL Num < 0

Total = Total + 1

Counter = Counter + Num
9 UNTIL Num = 0
10 Average = Total / (Counter - 1)
11 Print Average

There are four errors in this code.
Locate these errors and suggest a correction to remove each error.

Emor1 .

Correction

Emor2 .

Correction
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2 Read this section of program code that:

« inputs 10 numbers
« checks whether each number is within a specified range
« totals the numbers within the range and outside the range

InRange

OutRange

FOR Count = 1 TO 10
INPUT Num

1 0

2

3

4

5 IF Num > 10 AND Num < 20 THEN InRange = InRange + 1
6

3

B

°

1000

ELSE OutRange = OutRange - 1
Count = Count + 1
NEXT X
PRINT InRange, OutRange
(a) There are four errors in this code.
Locate these errors and suggest a correction to remove each error.

Error 1.

Correction

Error 2.

Correction

Error 3.
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(b) Decide, with reasons, whether the numbers 10 and 20 are within or outside the range.

Within Outside
Number | /e (/) | range (/) Reason

10
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2 This section of program code asks for 50 numbers to be entered. The total and average of the
numbers are calculated

1 Total = 0
2 Counter = 50

3 PRINT 'When prompted, enter 50 numbers, one at a time’
4 REPEAT

5 PRINT 'Enter a number’

6 INPUT Number

7 Total + Number = Total

8 Number = Number + 1

9 UNTIL Count 50

10 Average = Number * Counter
11 PRINT 'The average of the numbers you entered is ', Average

There are four errors in this code.
State the line number for each error and write the correct code for that line.

Error 1 Line number

Correct code ...

Error 2 Line number

Correct code ...

Error 3 Line number

Correct code ...

Error 4 Line number

Correct code .
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2 Wiite an algorithm using either pseudocode or a flowchart, to:
+  input a positive integer
« use this value to set up how many other numbers are to be input

+  input these numbers
« calculate and output the total and the average of these numbers.

© 210

= e ME = [ara o B

16.gp23pdf A Showall | X





image35.png
O Mic x D;ux\Dms,:x\Dms,:x\Dnux\Dms,:x\Dn,;xTDn,;x\Dzznx\mn,cxvm vanij\Dzzlrxl+' = B

C @ filey//D:/Past%20Papers%20CS /Past3%20Papers?20CS/Nov%202017/2210_w17_qp_23.pdf
Section B

2 This section of program code asks for 80 numbers between 100 and 1000 to be entered. It checks
that the numbers are in the correct range, and stores them in an array. It counts how many of the
numbers are larger than 500 and then outputs the result when the program is finished.

Num[80] = Number
IF Number > 500 THEN Count = Count + 1
UNTIL Index = 80

10 PRINT Index

BRINT ' numbers were larger than 500

1 count = 0
2 FOR Index = 1 T0 80

3 INPUT 'Enter a number between 100 and 1000', Number
4 WHILE Number = 99 AND Number = 1001

H INPUT 'This is incorrect, please try again', Number
6  ENDWHILE

B

9

There are four lines of code that contain errors.
State the line number for each error and write the correct code for that line.

Error 1 Line Number ....

Correct Code .

Error 2 Line Number ....

Correct Code ..

Error 3 Line Number ....

Correct Code ..

Error 4 Line Number ....
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Section B

2 (a) Wite an algorithm to input 1000 numbers. Count how many numbers are positive and how
many numbers are zero. Then output the results. Use either pseudocode or a flowchart.

© 210

16.gp23pdf A

B 62 x

B 21 x

+

Showall

X

2 e B o

1018 PM
9/23/2018




image37.png
DMic x| B 1u2x|Roe2x| RHos2x|Ro2x| Boszx|D12x|Buzx|R20x|Runox|Run2x| 0o:x Dzzl(xl+' =

C @ filey//D:/Past%20Papers%20CS/Past3%20Papers?20CS/june%202018/2210_s18_qp_21pdf

7

(b) Give one change you could make to your algorithm to ensure initial testing is more
manageable.
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Section B

2 (a) Draw a flowchart for an aigorithm to input numbers. Reject any numbers that are negative
‘and count how many numbers are positive. When the number zero is input, the process ends
and the count of positive numbers is output.
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(b) Explain the changes you will make to your algorithm to also count the negative numbers.
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14
Write an algorithm, using pseudocode or flowchart only, which:

« inputs three numbers
« outputs the largest of the three numbers
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3]

(b) Write an algorithm, using pseudocode or flowchart only, which:

« inputs 1000 numbers
« outputs how many of these numbers were whole numbers (integers)
(You may use INT(x) in your answer, e.g. y = INT(3.8) gives the value y = 3)
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15

(c) Describe, with examples, two sets of test data you would use to test your algorithm.

7 Adatabase was set up to show the properties of certain chemical elements. Part of the database
is shown below.

‘ Name of | Element | Atomic | Atomic | Melting | Boiling State at
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4 A routine checks the age and height of children who are allowed to enter a play area. The children
must be less than 5 years of age and under 1 metre in height.

(a) The first set of test data used is age 3 and height 0.82 metres.

State what type of test data this is.

Give a reason for using this test data.

(b) Provide two additional sets of test data. For each, give

«  the type of each set of test data
«  the reason why itis used

Each type of test data and reason for use must be different.
Set 1
Type

Reason

@ 0 Showsll | x

= e ME oA

16.gp23pdf A

1032PM
©

9/23/2018




image44.png
O Mic x D;],;xvmms,:x\Dms,:x\Dnux\Dns,:x\Dn,;xTDn,;x\Dzznx\Dn,cx\Dn,:x\mms,:x\mzznxl+' =

C O filey//D:/Past%20Papers%20CS /Past3%20Papers?20CS/Nov%202015/2210_w15_qp_23.pdf

2

(b) Provide two additional sets of test data. For each, give

«  the type of each set of test data
«  the reason why itis used

Each type of test data and reason for use must be different.

Set1

Type

Reason

Set2

Type

Reason

(6]
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4 Five data types and five data samples are shown below.

Draw a line to link each data type to the correct data sample.

Data type Data sample
Integer
Real 2
Char 20
String True
Boolean “Twelve"
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10

5 Explain the difference between a variable and a constant in a program.

6 Identify three different loop structures that you can use when writing pseudocode.

1

(3

7 A database, PROPERTY, was set up to show the prices of properties for sale and the features of
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4 Four programming concepts and four examples of programming code are shown below.

Draw a line to link each programming concept to the correct example of programming code.

Programming .
woncept Example of programming code

Counting Sum = Sum + Value[n]

Repetition IF Value = 10 THEN PRINT 'X'

Selection -

FOR Counter = 1 T0 10

Totalling

Amount = Amount + 1

Sum = Numl + Num2

(4

5 (a) Wite an algorithm, using pseudocode and a FOR .. TO ..

. NEXT loop structure, to input
1000 numbers into an array.
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5 (a) Wite an algorithm, using pseudocode and a FOR .. TO .. NEXT loop structure, to input
1000 numbers into an array.

2

(b) Rewrite your algorithm using another loop structure.

(4]
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7
3 A program will be written to store information about members of a swimming club.

The following membership details will be recorded:

«  Name
«  Gender
«  Staws:
o Senior
©  Junior
. Fee

« Team member (Yes or No)

(i) Choose a suitable data type for each of the membership details to be recorded.

Membership details Data type

Name

Gender

Status

Fee

Team member

51
(ii) The swimming club has 50 members.

State the data structure that would be most suitable to use and give a reason for your
choice.
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Gender

Status

Fee

Team member

51
(ii) The swimming club has 50 members.

State the data structure that would be most suitable to use and give a reason for your
choice.

Data structure

Reason

12
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10

§ REPEAT ... UNTIL isone type of loop structure.

Identify and describe two other types of loop structure that you could use when writing
pseudocode.

Loop structure 1

Description.

Loop structure 2

Description.
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4 Four statement types and four examples are shown below.

Draw a line to connect each statement type to the correct example.

Statement type Example

Assignment FOR X ¢ 1 10 10

Iteration

Input

Output

A programmer writes a program to store a patient's temperature every hour for a day.
State the data structure that would be most suitable to use and give the reason for your choice.

Data structure

Reason
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Output X yv+z

3

5 A programmer writes a program to store a patient's temperature every hour for a day.
State the data structure that would be most suitable to use and give the reason for your choice.

Data structure

Reason..

2

6 Identify two different selection statements that you can use when writing pseudocode.

1

2
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IF ... THEN ... ELSE ... ENDIFandCASE ... OF ... OTHERWISE ... ENDCASE
are two different conditional statements that you can use when writing pseudocode.

Explain, using examples, why you would choose to use each conditional statement.

Example 1 .

Reason for choice ...

Example 2 .
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Reason for choice ...

Example 2 .

Reason for choice ...

(6]
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4 Four validation checks and four descriptions are shown below.

Draw a line to link each validation check to the correct description.

Validation check Description

Numbers between two

Presence check given values are accepted

Data s of a particular

Range check ‘specified type

Data contains an exact

Type check number of characters

Ensures that some data

Length check have been entered

© 210

= e ME oA

16.gp23pdf A Showall | X

1040 PM
9/23/2018





image57.png
Du2x| Boszx|Ros2x| Roszx|[oe2x|[1zx

C O filey//D:/Past%20Papers%20CS /Past3%20Papers?20CS/Nov%202016/2210_w16_qp_23.pdf

REPEAT ... UNTIL  and  WHILE ... DO ... ENDWHILE are two different loop
structures you can use when writing pseudocode.

Explain, using examples, why you would choose to use each type of loop.

Example 1

Reason for choice

Example 2

Reason for choice
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10
3 A satelite navigation system works using destination details entered by the user, either a new
destination or chosen from previously saved destinations. The satellte navigation system wil then
output directions to the destination i the form of either a visual map or a lst of directions.

Asatellte navigation system is an example of a computer system that is made up of sub-systems.
“This structure diagram shows some of its sub-systems.

Complete the diagram by filing in the empty boxes.

‘ Satellite navigation system ‘

Input destination

‘ ‘ ‘ ‘ ‘ e ’ ‘ - ‘

2

4 For each of the four statements in the table, place a tick in the correct column to show whether it
is an example of validation or verification.

[Statamants i | Varifiration |
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2

4 For each of the four statements in the table, place a tick in the correct column to show whether it
is an example of validation or verification.

Statements Verification

To automatically check the accuracy of a bar code

To check if the data input is sensible

To check if the data input matches the data that has been
supplied

To automatically check that all required data fields have been
completed

© 210

16.gp23pdf A Showall

1041 PM
9/23/2018

= e ME oA





image60.png
O Mic x| B 12x | [oe2x| Ros2x|[os2x|[os2x|[ 112 XTD Hox [ 210 va 1n0x | B1u2x|[oe2x| Dzzlrxm =

C @ filey///D:/Past%20Papers%20CS/Past%20Papers%20CS/june%2017/2210_s17_qp_21.pdf

5 (a) Describe the purpose of each statement in this algorithm.
FOR I « 1 TO 300

INPUT Name[I]
NEXT I

2

(b) Identify, using pseudocode, another loop structure that the algorithm in part (a) could have
used.

1

(¢) Write an algorithm, using pseudocode, o input a number between 0 and 100 inclusive. The
algorithm should prompt for the input and output an error message if the number is outside
this range.
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1

(¢) Write an algorithm, using pseudocode, o input a number between 0 and 100 inclusive. The
algorithm should prompt for the input and output an error message if the number is outside
this range.

3
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7
3 The following diagram shows four data structures and four descriptions.
Draw a line to connect each data structure to the correct description.

Data structure Description

Constant Acollection of related data

Aray Avalue that can change whilsta
program is running

Table Avalue that never changes whilst a
program is running

Variable Aseries of elements of the same
data type

€]
4 IF . THEN . ELSE . ENDIF is one type of conditional statement used when writing

pseudocode.

Identify and describe another type of conditional statement that you could use when writing
pseudocode. Give a reason why you would use this type of conditional statement.

Conditional statement ..
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Tor

4 1F THEN ELSE ENDIF is one type of conditional statement used when writing

pseudocode.

Identify and describe another type of conditional statement that you could use when writing
pseudocode. Give a reason why you would use this type of conditional statement.

Conditional statement ..

Description

Reason

i
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3 An alarm, Y, sends a signal (Y = 1) when certain faull conditions in @ chemical process are
detected. The inputs are:

Input Binary value Condition

1 acidity > 5

A
0 adidity <=5
1 temperature >= 120°C

T
0 temperature < 120°C
1 stirrer bar ON

s
0 stirrer bar OFF

The alamm, Y, retums a value of 1if:
either  temperature >= 120°C AND stirrer bar is OFF
or  acidity > 5 AND temperature < 120°C

(a) Draw the logic circuit for the above system using these logic gates.

| N
NoT o or
| -

1 E o 125 [
. 11/3/2017
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8

3 (a) Explain the difference between a validation check and a verification check.

2

(b) Describe, using an example, how data could be verified on data entry.

2

(¢) Explain what is meant by the term library routine.

2

4 (a) Four pseudocode descriptions and five pseudocode statements are shown. Draw one line to
link each pseudocode description to the correct pseudocode statement. Not all pseudocode
statements will be used.

Pseudocode description Pseudocode statement
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2

4 (a) Four pseudocode descriptions and five pseudocode statements are shown. Draw one line to
link each pseudocode description to the correct pseudocode statement. Not all pseudocode
statements will be used.

Pseudocode description Pseudocode statement

Aloop that will iterate at least
once.

FOR.TO..NEXT

Aconditional statement to deal

1F.THEN. ELSE.ENDIF
with many possible outcomes.

WHILE..DO..ENDWHILE

Aloop that will iterate a set
number of times.

CASE..OF..OTHERWISE..ENDCASE

Aconditional statement with
different outcomes for true
and false.
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9

(b) Write an algorithm in pseudocode, using a single loop, to print 50 names that have been
stored in an array.
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4 Aprogrammer has written a routine to check that prices are below $10.00. These values are used
as test data.
10.00 9.99 ten

Explain why each value was chosen.

10.00

9.99 ...

ten .

e

5 Explain the difference between the programming concepts of counting and totalling.
Include an example of a programming statement for each concept in your explanation.
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5 Explain the difference between the programming concepts of counting and totalling.
Include an example of a programming statement for each concept in your explanation.
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4 Aprogrammer has written a routine to store the name, email address and password of a contributor
to.a website’s discussion group.

(a) The programmer has chosen to verify the name, email address and password.

Explain why verification was chosen and describe how the programmer would verify this data.

(b) The programmer has also decided to validate the email address and the password.

Describe validation checks that could be used.
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14

(b) The programmer has also decided to validate the email address and the password.
Describe validation checks that could be used.

Email address...

Password

@
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5 A program checks that the weight of a basket of fruit is over 1.00 kilograms and under
1.10 kilograms. Weights are recorded to an accuracy of two decimal places and any weight not in
this form has already been rejected.

Give three weights as test data and for each weight state a reason for choosing it. All your reasons
must be different.

Weight 1..

Reason

Weight 2.

Reason

Weight 3.

Reason
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5

(b) Complete the truth table for this alarm system
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(a) Complete the truth table for the following logic circuit:
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