Computer Science 2210
Topical Past Papers

Topic: 2.1 Algorithm design and problem-solving

May/June 2006

12 A music club keeps its members’ details on a computer file.
(a) Complete the table below which shows the data type, field length and validation checkused
for the club members’ data.

Data type Field length Validation check

Name
Address

Date of birth

E-mail address

Oct/Nov 2006

1 Explain, using examples where appropriate, the following computer terms:
(a) verification [2]

Oct/Nov 2006
11 A school keeps a spreadsheet of examination results in four subjects. Part of the spreadsheet is
shown below.

A B C D E F G H
Name Class Maths | Science IT English | Average | Pass/
1 Mark Fail
2 | Allen 11A 33 24 19 44 30
3 | Dyos 11B 41 54 70 31 49
4 | Kegg 11A 82 69 57 652 65
5 | Khan 11C 44 21 50 85 50
6 | Kolacz 11A 73 51 73 51 62
7 | Lenski 11B 17 41 40 34 33
8 | Peruza 11C 87 72 64 61 71

(e) State the validation check that should be carried out on data entered in cells C2 to F8 to
ensure values over 100 are not input.
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11 (b) Input data needs to go through a validation process.
(i) Explain the term validation.
(i) Describe one type of validation check.

Oct/Nov 2007

15 A school Science department is going to use a database to record details about its

equipment.

(b) Part of the database is shown below:
Equipment | Code No (Ilnugtn(:::tlz rs_i‘:_g:?? Supplier Name | Price ($) V;?Itf:i(;)
Beaker 01043 25 Y Labquip 1.04 26.00
Test tube 01051 200 N Labquip 0.40 80.00
Clamp stand 01065 51 N Anglera 3.25 165.75
Tongs 01151 23 Y Anglera 0.55 12.65
Spatula 01222 62 N Anglera 0.66 40.92
Flask 01341 15 Y Labquip 1.70 27.50

(i) As data is entered it needs to be verified. Describe one way this could be done.
(i) Data also needs to be validated. Using fields from the database as examples,
Describetwodifferent validation checks which could be performed on the data.

May/June 2008

5 Computer systems can be affected by viruses.

(d) Examination results are stored in students’ records as marks out of 100. Give two different

validation checks that could be performed on students’ marks.

6

(d) Examination results are stored in students’ records as marks out of 100. Give two different
validation checks that could be performed on students’ marks.

2
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15 A database has been produced showing solar system statistics.
Distance Number Maximum
Name of from sun of Nurfnber of surface Diameter
planet (x1 Uﬁ} rings temperature (km)
(km) moons °C)
Mercury 28 0 0 427 4880
Venus 108 0 0 480 12100
Earth 150 1 0 58 12756
Mars 228 2 0 17 6787
Jupiter 778 16 3 -150 143200
Satum 1427 18 1000 -180 120000
Uranus 2871 15 11 -210 51800
Neptune 4497 8 4 -214 49528
Pluto 5914 1 0 -220 2330

(d) Name a different validation check for each of the following fields.
(i) Maximum surface temperature (0C)

(i) Name of planet

Oct/Nov 2009

1 Explain, using examples where appropriate, the meaning of these computer terms.
(e) validation
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15 A database has been set up to bring together information about the world’s tallest buildings.
A section of the database is shown below.

03-111-222-ZAK

EET Building Name City Country | Year Elgbtr); H(erlr?)ht H?Tltg)ht
TA1 | Taipei 101 Taipei Taiwan 2004 | 101 508 1667
MA1 | Petronas Towers Kuala Lumpur | Malaysia | 1998 | 88 452 1483
US1 | Sears Tower Chicago USA 1974 | 110 442 1451
CHA1 | Jiu Mao Building Shanghai China 1999 | 88 421 1381
CHZ2 | Finance Centre Hong Kong China 2003 | 88 415 1362
CH3 | CITIC Plaza Guangzhan China 1996 | 80 391 1283
CH4 | Shun Hing Square Shenzhen China 1996 | 69 384 1260
US2 | Empire State Building | New York USA 1931 | 102 381 1250
CH5 | Central Plaza Hong Kong China 1992 | 78 374 1227
CHB6 | Bank of China Hong Kong China 1989 | 70 367 1205
DU1 | Emirates Tower Dubai Dubai 1999 | 54 355 1165
TAZ | Tuntex Sky Tower Kaohsiung Taiwan 1997 | 85 348 1140

(d) For each of the following fields give a different validation check.

Year

Ref No.

Oct/Nov 2010 P11
2 (a) State three reasons why a computer system failure might occur (malfunction). [3]

(b) One effect of a computer system failure is the loss or corruption of files. State one wayof
recovering a file if it has been lost or corrupted. [1]
(c) How is it possible to ensure illegally accessed files are unreadable? 1]

15 A college secretary inputs data into fields on a computer screen as shown below:

Examination Results

Student Sex:
Today’s Date:
Examination Result (%):

Subject:
Grade:

(a)Choose a suitable different validation check for each of the following:

(i) Student Sex which can be M or F only

(i) Today's Date which must be written as, for example, 15/10/2010

(iii) the Examination Result which can be any number from 0 to 100

(b) Apart from validation, how would it be possible to ensure only certain data could beinput into
each of the fields on the computer screen? [1]
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Oct/Nov 2010 P13

1. Explain, with examples where appropriate, the following five computer terms.
(d) Verification

16 A customer logs on to a secure website using a code and a password. The first stage is tokey in
a code which is his date of birth (DDMMYY) followed by 1234. The second stage isto type in the
first, third, fourth and seventh character of his password.

The customer last logged on to the website on 15th March 2010.
(a) (i) The customer’s date of birth is 15th November 1985. What is the customer’scode?

(i) Why is this code not unique?
(iii) Suggest how this coding system could be improved. [3]

(b) (i) The customer’s password is PAULO168.
What does the customer need to type at the second stage?
1st 3rd 4th 7th

(i) Why are passwords used? [2]
(c) If the customer gets through the two stages above he is then directed to a new security
page which states:

“You were last logged on to this website on 14th April 2010. Is this correcte”

What could have happened to make the customer concerned about this statemente  [1]

May/June 2011 P11

7 A spreadsheet has been set up to compare the costs of types of fruit juice sold by a shop.

A B C D

1 NAME OF FRUIT | NORMAL PRICE VOLUME OF COST PER LITRE

JUICE PER BOTTLE ($) | BOTTLE (LITRES) ($)
2 Apple 3.50 1.0 3.50
3 Orange 2.80 1.0 2.80
4 Pomegranate 4.55 0.7 6.50
5 Caju 2.00 2.0 1.00
6 Mango 1.05 0.7 1.50
7 Average cost: 3.06
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(b) What validation check could be carried out on the data in cells B2 to B2 [1]

May/June 2011 P12
8 A media sales company has set up a website.

The opening page is:

DVD media sales company

Please input your Customer ID

Select your film category COMEDY |/

END CONTINUE

(b) (i) Name a validation check that could be used ontheCustomer ID field? [1]
(i) Describe TWO types of test data, together withexamples, that could be used to see
whetherthe validation check named in (i) works.

16 A book shop uses barcodes for its computerized stock confrol.
Each book title has a barcode which identifies it.

“EIEWHHH“DEIDWHE“
The data is stored in a table.

(a) A sample of the data stored in the table is shownbelow:

BARCODE BOOK |[AUTHOR |COPIES |PUBLICATION

TITLE DATE

123456789012 | Blue AA 27 10/2001
Lagoon | Smith

345678901234 |Happy |BJ 30 11/1997
Hour Cocktail

567890123456 | Young |CM Vein 19 06/2009
Blood

(i) Which is the key field?

(i) Give TWO examples of when the data in the table will need to be changed. [3]
(b) Each barcode has a check digit.

(i) Explain how the check digit is used as a validation check.

(i) What type of error can the check digit identify2 2]
" § o it @reso
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(c) Name DIFFERENT suitable validation checks for EACH of the following fields:
Book title:,Copies:, Publication date: [3]

Oct/Nov 2011 P13

4 Five definitions and descriptions are shown below on the left hand side.

Five computer terms are shown on the right.

Match the definitions/descriptions on the left fo the correct term on the right by drawing
connecting arrows.

check if students’ ages are

in the range 11 to 18 verification
computer generated

operation of a chemical validation
process

software that looks for

information based on certain simulation

key words

system where all the data
are collected first before search engine
being processed in one go

typing in a password twice

to ensure it is correct batch processing
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10 Jatinder uses Internet banking.

She uses a 5-digit PIN.

(b) Every time she logs on, she is asked to give 3 random digits from the PIN. She wasasked to give
her 3rd, 1st and 4th digit. This changes every time she logs on.

Give areason for this. [1]

(c) A different application needs the whole PIN to be input.

The following code has been written to check the PIN:

c=0

INPUT PIN
x = PIN
REPEAT

X = x/10
c=c¢c+1
UNTIL x < 1

IF ¢ < b5

THEN

PRINT “error in PIN entered”
ELSE

PRINT “PIN OK”

ENDIF

(i) What value of ¢ and what message would be output if the following PINs were entered?
51 0 2 0Valueofc:

Message:

5 1 2 0 Value of c:

Message: 2]
(i) What type of validation check is being carried out here? [1]

May/June 2012 P12
9 (b) State two different validation checks and give an example of their use. Each example
should be different.
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15 A spreadsheet was set up to allow customers to work out their monthly payments when
borrowing money from a bank. The customer inputs data in column B.

The spreadsheet is as follows:

A B C
1 Interest Calculator
2 | INPUT PRICE OF GOODS 20000
3 | INPUT YOUR DEPOSIT 5000
4 | AMOUNT OF MONEY TO BORROW 15000
5 | INPUT % INTEREST RATE 8.0 0.08
6 | INPUT NUMBER OF YEARS 4
7 | INTEREST TO PAY 4800
8 | YOUR MONTHLY REPAYMENTS 412.50

(e) Give two different validation checks you would use for inputs to cells:
B2
BS

May/June 2013 P12

13 A company requests new customers who register online to give the following details:
* name

* address

* type of credit/debit card

* payment card number

All details must be entered.

(a) (i) Describe one suitable different validation check for each field.
name

address

type of credit/debit card

payment card number
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3 A hospital holds records of its patients in a database. Four of the fields are:

» date of visit (dd/mm/yyyy)

* patient’s height (m)

» 8-digit patient ID

e contact telephone number

The presence check is one possible type of validation check on the data. For each field,
giveanother validation check that can be performed. Give an example of data which would fail
yournamed validation check.

A different validation check needs to be given for each field.

Field Name Name of validation check Example of data which
would fail the validation
check

Date of visit

Patient’s height

Patient ID

Contact telephone
number
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May/June 2003

A college stores its student files on paper which is kept in filing cabinets. The decision is taken
tocomputerise these student files.
A systems analyst is employed to supervise the process.
11. The data stored needs to be as accurate as possible. Twice each year examination grades
areentered (A to G) for each subject. Describe how the techniques of
(i) verification,
(ii) validation
are used to ensure that the stored data is as accurate as possible. [6]

Oct/NOV 2004

9. Customers are identified by a 6 digit code. The first three digits are between 000 and 100
fororganisations and between 300 and 600 for individuals. It is important that the 6 digit
customer code is correctly entered to the system.

Describe how
(i) verification
(i) validation
can help to ensure that as few errors as possible occur. [6]

May/June 2006

A small business has one shop. It specialises in taking portrait photographs for customers.
Details of customers are stored on paper.

It is decided to buy a stand-alone computer and use it to store customer records in a file.

8. Data that is entered into the file needs to be verified and validated.
(a) Explain what is meant by the terms
(i) verification;
(i) validation. [2]
(b) Describe two methods that can be used for validating the date of the original
commission. [4]
May/June 2007
5. (a) Describe what is meant by verification of data. [2]
(b) Give an example of an application which would require the data input to be
verified andexplain why it would be necessary. [2]
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A company specialises in creating websites for customers.

12. The company stores details of customers and their accounts in a database.
The data input to the database must be verified and validated.
One piece of data which will be input to the database is the amount of money when a
customermakes a payment.

(b) (i) State what is meant by verification of data. [1]
(ii) Describe how the customer payment will be verified when it is input to the
database. [2]

The data input to the database must be verified and validated.
One piece of data which will be input to the database is the amount of money when a
customermakes a payment.

(c) (i) State what is meant by validation of data. [1]
(ii) Describe how the customer payment will be validated when it is input to the
database. [2]

Oct/NOV 2009. P12

3. A library stores details of members on the member file.
(b) When a member's name is input to the system it needs to be validated.
(i) State what is meant by validation. [1]
(ii) Describe two validation checks that can be carried out when a member's
name is input to the system. [4]
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May/June 2004 (7010)
9

IS M EVEN? e
Mo
r
'EELLE M=Mi2
PRINT M :f
o i
IS M= 17 STOP

Trace the flow chart using the numbers 2 and 3. Write down each of the values of N in the
orderthat they are printed out.

(a) 2 (1]
(b) 3 [2]
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Oct/Nov 2006
17 The following flowchart shows how the bar code written on an item is used to find the price,do

stock confrol and produce an itemised bill. Select statements from the list below tocomplete the
flowchart.

START List of Statements
1 Any more bar codes to read?
—_— 2 Has bar code been found in the file?
3 Look up the price of item in the file
read next 4  Qutput eror rep-m_'t
har eode ] Gu_tput _|tem|5ed bill
6 Reject itemm
7 Update stock file
manually key
output an in bar code
error message
number

<>

]r
Mo
[ F

(5]
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May/June 2007
2 Describe, with examples, two types of test data which could be used to test a system. [4]

11 Study the following flowchart very carefully.

START

.
-

L

X =X/M10

ls Yes R /
X <1 7 OUTPUT S

MNo

Y
S=S+1 ( STOP )

(a) Complete the following table showing the expected output from the flowchart for the three
sets of input data:

INPUT X QUTPUT 5
48

9170

- 800

(3]

Q n g ﬁ é% Page 15 of 97

03-111-222-ZAK OlevelComputer @zakonweb zak@zakonweb.com | www.zakonweb.com
AlevelComputer




Computer Science 2210
Topical Past Papers

Topic: 2.1 Algorithm design and problem-solving

Oct/Nov 2007
11Maqjid lives in Cairo but often travels to Tokyo, Mumbai and Washington. A flow chart hasbeen

written so he can work out the local time in these three places.

( START )

P
-

Y

Input time in hours
(H) and minutes (M)

Y
/ Inputplace/

- H=H+7 _

Is place=Tokyo M=M+0 =
No

_ : H=H+3 _

Is place=Mumbai M=M + 30 &

- ; H=H-7 _

Is place=Washington M=M<+0 £
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(a) What output would be produced from the following input?

Input Output
place hours (H) minutes (M) H M
Tokyo 11 15
Mumbai 15 10
[2]
(b) What problem would occur if place = Mumbai and H = 15 and M = 307
.......................................................................................................................................... (1l
(c) What problem would occur if place = Washington and H =4 and M = 0?
(1

2 f v 1 €
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May/June 2008

9 The following flowchart inputs two numbers, carries out a calculation and then outputs theresult.

( START )

|l

/ INPUT u, v /

' []

f={u*viiu+v)

/ OuUTPUTT /
|

= m

(a)Complete the following table for the three sets of input data.

INPUT OUTPUT
u W
5 5
5] -6
12 4
= { v Il
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Oct/Nov 2008
17 The following flowchart shows how sensors (which can be analogue or digital) and a computer
are used to control the temperature of a greenhouse for plants. Complete the flowchart using the

items from the list below.
( START }
r‘r
Read input
temperature from sensor

No |-+
Y

[/

r

LIST OF ITEMS

l 1 compare input temperature
with set temperature
2 isinput temperature = set
- temperature
3 is input temperature < set
temperature
No 4 isinput temperature > set
temperature
is input signal analogue
output “error’
read set temperature from file
switch on cooler
switch on heater
0 system fault
1 use ADC to convert signal

No

- = OO~ dOWU,

No

(6]
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May/June 2009
14 Study the flowchart very carefully.

Mo

Yes

/DL.ITF'LJTT/L* STOP

(a) Complete the table to show what outputs you would expect for the two inputs.

Input N Output T
5
1

[2]
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16 The following flowchart shows what happens when a customer uses a credit card to pay
forgoods at a supermarket. Ten of the boxes are blank.

Using the items from the list, insert the ten missing statements using the appropriatenumber only.
Each statement may be used once only.

START

Insert credit card

t
)

No
Yes

LIST OF STATEMENTS

1 are PIN details correct?
2 are there sufficient funds?
3 card removed

4 end transaction

5 s expiry date exceeded?
6 is card reported stolen?

7 money transfer takes place
8 print itemised bill

9 read credit card details

10 two computers communicate

[5]
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Oct/Nov 2009. P11
9 Study the flowchart.

|~

/e

Y

N =N/10

Yes
/OUTPUTC/LV STOP

No

C=C+1

A

Complete the table to show what outputs you would expect for the three inputs.

INPUT N QUTPUTC

55

2100

[3]
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13 Study the following flowchart very carefully:

INPUT X

Yes / E,RI N'[ /
error
y
No ( stop )
T=X

N

=N+1

T=T/10

X
No Yes
= IsT=<107? /

¥

( stOoP )

What output would you expect if the following data was input into the flowchart?

2

03-111-222-ZAK

X

OUTPUT

-150

540

OlevelComputer
AlevelComputer

@zakonweb

el

zak@zakonweb.com

PRINTN /

(3]
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Oct/Nov 2010. P11
4 (a)To log on to a computer, a user needs to type in a user id followed by a password;these
should match up. Only three attempts are allowed.

The flowchart below shows the log on procedure. Several boxes have been left blank.
Complete the flowchart using items from the list.

( START )
Y
Enter user
id
3

List

Access not allowed

Allow access

Do user id and password match?
Enter password

Error message

Error message

Three attempts?

~N D0 W=

L/

A

(3]

(b) Sometimes it is necessary to key in the password twice.

Name this type of data check.
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15 (a) The following flowchart shows how a burglar alarm system uses light sensors todetermine if
an intruder has entered the house and decides to sound an alarm.
Select statements from the list below, using numbers only, to complete the flowchart.

Light sensor
detects movement

No

No

~ @, ke wMN

List of statements

check sensor value with the
stored value

convert signal to digital
has alarm been re-set?
is a signal detected?

is sensor value nominal?
is signal digital?

sound an alarm

Yes

No

Yes

2
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May/June 2011. P11
5 Study the following flowchart very carefully:

START

count = 1
total =0
X=0

=

L ]

INPUT
number

!
@ Yes
total = total + number
!

X=X+1
No

count = count + 1

!

lmo

average = total/X

!

OUTPUT
average

STOP

Yes

U
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(a) Complete the trace table for the following data set:

15, -2, 0, 8 0, 21, -8 -12, 1, 25

count number total X average | OUTPUT

[4]

(b) What is the purpose of this flowchart? [1]
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May/June 2011. P12
10 The following flowchart inputs ten temperatures andoutputs the average (mean) temperature
and thenumber of temperatures which were negative (i.e. <0).

0

S

cz
3
ol o

X

count =1

/inputT/
Y

X=X+1
Y

sum=sum+T

Y
isT<07? °® I N=N+1

No Y

\

count = count + 1

Yes No

average = sum/X

Y
output
average, N
STOP

2
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(a) Complete the trace table for this flowchart using
the following test data:

5, 11, 16, 4, -10, 8, 10, -3, 17, 10

N sum X count T average

[6]

(b) What values are output from the flowchart using
the above test data?

[1]

2
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Oct/Nov 2011. P11

4 The following flowchart shows how barcodes are used at the point of sale in an automatic
stock cantral system.

select statements from the list below, using numbers only, to complete the flowchart.

([ START )

P
-

L |

READ barcode
an item
Mo /

List of statements

any more barcodes to read?

find barcode in stock dalabase

has item already been ordered?
has barcode been found in file?

has barcode scanned correctly?

is number in stock <= reorder level?
manually key in barcode

send out orders to suppliers
subtract 1 from item stock level

Yasg |-

=
=]

LEIEEI'HJGTIU‘I-th.‘II‘\J—l|

MO |

[3]
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T Carefully study the following flowchart:

( START )

total = total + temp

neg =neg + 1

count = count + 1

count == number ?

QUTRUT
/ total, neg STOP

Complete the trace tables for the following two sets of test data:

Yes

(i} number=7, temp=-50 5 -4, 0,10, -2

(if) number=§&, termp = 21, 20, 30, 19, 21, 18
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(i) trace table:

number

count

temp

total

neg

OUTPUT

(ii) trace table:

2

03-111-222-ZAK

number

count

temp

total

neg

OUTPUT

OlevelComputer
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Oct/Nov 2011. P13
7 The following Nowchart inpuls the size of a number of car engines; a value of -1 slops the
input.

The following infarmation is oulpul: average engine size and number of engines with size
> 1.5.

average = engine/number %ﬁgﬂum /

| sTOP

is size
=157

count = count + 1

Mo

T

number = number + 1

v

engine = engine + size
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Complete the trace table for the following input dala:

18, 2.0,

1.0, 1.3,

1.0, 2.5 2.0 1.3, 18,

1.3,

-1

engine

count

number

size

average

OUTPUT

2
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13 The following flowchart shows how barcodes are used when a customer buys items from
the supemmarket. Barcodes are used to find the prices and to camy out stock control.
Seweral stages are missing from the flowchat. These stages are shown in the item list
below.

Insert the correct statements, using numbers only, to complete the flowchart.

KSTAF'.T_:J

L

scan in the next barcode

has
barcode been
found?

Yes

Mo )
Yes
. List of statements
No any more tems to scan?
L
L

=
=]

decrease stock level by 1

key in barcode number manualhy
print “emor”

print out the order fom

print out the itemised bill

get price and display item price
scan in coupons, loyalty cards, etc
has stock already been ardensd 7
is stock <= minimum stock level?
customer makes payment

r.::m--lm:n:-:.am—x|

-
—-

T
e T)

\_ STO 3]
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May/June 2012. P11
6 Carefully study the following flowchart.

START

nom
o B e T e L Y

S nmZrrQ

L=L+1 ~(N=A-B—»

S5=5+1——>|N=B-Al——»

Ma

IsC==107

es /DL.ITF"L.IT L. 5, T/

( stop )
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(a) Complete the trace lable for the following data:

8,4, 3,1, 5, 8, 4,2, 1,3, 2,2, 1,2, 5, 5, 4,0, 5 4

C L N S5 T A B

[E]
(b) What is the final cutput fram the algorithm?
L=
S=
T= [2]

2
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16 A car park uses sensors and a microprocessor to monitor cars leaving and entering.

The car park is open 24 hours every day. The parking fee is $10 per day.

The following flowchart shows how the IN and OUT barfers are controlled. Some of the

statements are missing.

Using item numbers only, insert the comect item numbers into the flowchart from the item

list.

(Lomer )

o
L

T

read the IN
sensor

|

any signal
received from

IN sensor?

Yas

Mo

Na ./ read the OUT
SENsor

l

Nao

Yas

Mo

Yas

2 f
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List of statements
ltem Number Description
1 activate motor to raise |N barrier
2 activate motor to raise OUT bamier
3 any signal received from OUT sensor?
4 decrease number of cars in car park by 1
5 increase number of cars in car park by 1
-] iz car park full?
T iz the car park fee paid 7
a QUTPUT “car park full”
9 OUTPUT “please pay car park fee at pay machine”
10 use ADC to convert IN sensor signal to digital
11 use ADGC to convert OUT sensor signal to digital
12 use DAC to convert computer signal to analogue signal to operate IN barrier
13 use DAC to convert computer signal to analogue signal to operate OUT bamier
14 wait 30 seconds and then close barrier
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May/June 2012. P12
6 Carefully study the following flowchart:

L
%]

owmw—-=
wowom N

=i i =k

Yes

Mo

o
=
=
o
-
—
]
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{a) Complete the trace table for the Tollowing data:

1, 0,1, 1, 0, 1

M T S C D

[4]
(b) What process does this flowchart perform?
M
(¢) Predict the output from the flowchart foran inputof 1, 1, 1, 1, 0, 0
.
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Oct/Nov 2012. P12

5
Flowchart A Flowchart B
shows an existing manual system used shows the intended automatic
by a shop to calculate a customer's bill computer-cantrolled system.

and carry out stock control.

iterns purchased .: START j
by customer

¥ ¥

prices read from
labels an the items

'1[

prices keyed into a
manual till

T

final bill produced l

L
at end of the day, a
stock check is ¥
carried out by staff

 J

number of items in
stock checked
against check
sheet for each item

T

if below a certain

level, clerk fills out
arder farm for new ¥
stock for each item

1!
orders sent off at
the end of each
day to suppliers

existing manual system intended automatic
computerised system
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Using item numbers only from the following list, complete Flowchart B.

N :fnrg or Description
1 each itern quantity reduced by 1 on the database
2 is stock level of item < = re-order level?
3 itern price found on database
4 quantity of stock item checked against re-order level at end of the day
5 order for new stock of each itern automatically sent oul
6 barcode on each item scanned
7 have all iterns been checked?
8 an itermised bill is produced

[4]
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14 Study the following Tlowchart very carefully.

|: START :|

T = MNM100

l

Yes Yes
S5=5+1

Mo i [o]

C=C+1

Mo

/ DUTPUT 5 /

Y

STOP
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Complete the trace table for the following data:

[3]
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Oct/Nov 2012. P13
9  Study this lowchart very carefully.

START

dddzo
TR L
coo 2=

/INF’UT numl:ner/

l
MNo
MNo

TI=T1+1

- ,

Yes
H = number -

Mo

T3=T3+1

¥

T2=T2+1 -

C=C+1

l

Yes No OUTPUT T1
T2, T3, H

T

STOP )
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Complete the trace table for the following data:

1500, 1000, 100, 10, 999, 99, 2000, 5, -3, O

2
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14 The following flowchart shows how a computer and sensors are used to control the
environment in a greenhouse. Temperatures must be between 25°C and 35°C. Light must
be betwesn 50 and 80 light units.

(a) Complete the lowchart, using itern number anly, from the list of items given below.

[ START )

T

INPUT reading fram
temperature sensor
Yes
MNo
<>Yi
MNo

Y

/ /

Itam Item
Mumber Description
1 conver temparature sensar reading
using ADC

canver light sensor reading using ADC

inpud reading fram light sensor

i light sensor reading < 50 light units?

is light sensor reading > 80 light units?

is temparature reading < 25°C?

is temparature reading = 35°C7

|| = @ in| | | RS

9 sand signal to molar 1o dose blinds

10 sand signal to motor o open windows

11 sand signal to activate switch 1o turn
an haalar

Mo
sand signal to activate switch to turn
an lights
Mo

[]
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(B) The computer also checks on hurnidity levels (using humidity sensors) which must be
between the values of 40 and 90.

If hurnidity is too low, walter is sprayed into the air.
If humidity is too high, fresh air is allowed to enter.

Write the necessary commands in the following flowchart section to show how the
hurnidity levels are controlled:

Yes

Mo

Yes

Ma

(4]
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13 A customer uses Internet banking. To gain access to their account they need:

« an 8-digit ID
«  ad-digit PIN
«  a 10-character password

They will be asked to type in their ID, then 3 digits from their PIN and finally 3 characters
from their password. Three attempts at the 1D are allowed, but only one attempt at the PIN
and at the password.

The flowchart on the next page shows the access process described above. However, most
of the stages have been omitted.

Complete the flowchart, using item number only, from the list of items given.

em Item description
number
1 access to account allowed
2 are any characters in the password

incorrect?

3 are any digits in the 1D incorrect?

4 are any digits in the PIN incorrect?

generate three random digits from
the PIN

generate three random characters

6 from the password

7 input the required three digits from
the PIN

8 is number of digits < 8
or number of digits = 87

9 is X =27

10 output “access to account denied”

11 | X=X+1
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I 3

¥ 4

( } INPUT
END / 8-digit ID /

/ Yes

Mo
Yes
Mo
Yes
Mo
B Yes
Mo

¥
INPUT
3 characters
from password

Yes Mo

k |

L

END

(6]
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May/June 2013. P12

12 Study the following flowchart very carefully.

( sTART )

Y

/INF-‘UT A B.C D, E/

F

= 0= X

la— 0 om

1

= O WX
= Om

l— @ omon

» O 0 X
=xD0O0

&
- 0omon

E'
[
W
m
=
¥
w MO =X

=X mo

)
wi
l— 1 1 momn

Yes

2 f

0 = @t
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(a) Complete the trace table for this flowchart using the following test data:

3,5,1,4,8

A

2
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(b) What values are output from the flowchart using the above test data?
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16 A large word processor is being developed by first writing a series of modules. These are
then put together to form the final word processor. Testing is done on each module and on
the final word processor. The following flowchart shows how this word processor is

developed. Several of the stages have been omitted.

Complete the flowchart, using item number only, from the list of items given.

[ START

Yes

2

03-111-222-ZAK

OlevelComputer

WRITE the
module

A

A

&

-

h(
1
{ END )

Yes
MNo
No
Mo
es

AlevelComputer

ITEM LIST
Item Item
Number Description
1 any emors in the module?
2 any more moedules to write and test?
3 combine all modules to fom final
word processor
4 does final word processor give
expected results 7
5 maodify final word processor
[ modify the module
T test module using data with known
outcomes
8 test final word processor using data
with known cutcomes
9 write user docum entation

@zakonweb

zak@zakonweb.com
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Oct/Nov 2013. P12 ( START J

5 Study the following flowchart T

very carefully count = 1
i 'Ll

total =0

y=b*2+d*2

l

total =x +y

'1[

ternp = total

A J

temp = temp - 10

ouUTPUT
temp

L

count = count + 1

:

Yes is count Mo
- == 27
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Complete the trace table for the following two sets of data:
(i) a =5, b =4, c =1,
(ii) a = 5, b =

2
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c =4,

count

total

¥ temp

OUTPUT
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15 A library uses barcodes to identify borrowers and books. A borrower has a card
containinga barcode with an equivalent numerical code. Each book also has a barcode
with anequivalent numerical code.
The flowchart on the facing page shows what happens when book(s) are taken out by
aborrower. However, several stages are missing.
Using item numbers only, complete the flowchart by selecting stages from the item

listbelow.

Item List

Item
Number

Item Description

any more books to scan?

has book’s barcode been recognised?

has book’s numeric code been recognised?

has borrower’s barcode been recognised?

has borrower's numeric code been recognised?

input book’s numeric code manually

input borrower’s numeric code manually

scan in barcode shown in book

=TI e« T B =2 I % B = B S I 8

update borrower and book files

2
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barcode on
borrower's
card scanned

Yes
B Yes
f 1 >
Y QUTPUT
error END
message
Mo
Mo / /
Yes
Yes
Yes
Mo

(6]
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14 A microprocessor controls the opening and closing of automatic doors to a
supermarket.Customers are detected using pressure sensors.

The flowchart on the next page shows how the sensors and microprocessor interact tocontrol the
opening and closing of the doors. However, several of the stages in the processhave been missed
out.

Using item number only, complete the flowchart using items from the following list:

ltem r
number Item description
ADC changes analogue signal into
1 .
digital signal
2 are the doors already open?

3 DAC changes digital signal into
analogue signal

DAC changes digital signal into

4 analogue signal

5 doors are closed

6 microprocessor sends signal
7 microprocessor sends signal
8 no action is required

9 wait for 10 seconds
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has sensor
detected a
customer?

Yes

Mo

l

doors are
opened

i

has sensor
detected a
customer?

Yes

(5]
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May/June 2014. P11
8 Study the following flowchart very carefully.

/IN PUT number/

Y

product = 1

value = number

Y

preduct = value * product

value = value — 1

l

isvalue = 07

Yes

/ OUTPUT number, product /

STOP
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Complete the trace table for the input value of 5:

number product value QuTPUT

13 A heating system is being controlled by sensors and a computer. The temperature must be
keptbetween 15°C and 25°C. If 30°C is exceeded a warning message is generated and the
systemshuts down.

A flowchart of the process is shown below. Some of the items are missing.

Complete the flowchart, using item number only, from the list of items given.
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( START ) LIST OF ITEMS

= ltem Item
Number Description

Y

READ data from
temperature
sensors

convert data to digital using ADC

are data digital?

is temperature < 15°C?

is temperature > 25°C?

is temperature > 30°C?

output waming message

send signal to turn OFF the heater

send signal to turn the heater ON

W (oo (~ || (W=

send signal to shut down the heater

No

Yes

[4] P 64 of 97
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May/June 2014. P12

10 Study the following flowchart very carefully.

START

count = 1
negcount =0
poscount = 0

neg =0

/]

!

Yes —
_ _ negcount = N
neg = neg +X " negeount + 1 >
Mo
Yes —
_ C pascount = N
pos = pos + X ™| poscount + 1 g
Mo
zero = zero + 1
L §

=

count = count + 1

:

Yes

Mo

negavge = neg/negoount

!

posavge = pos/poscount

OUTPUT
r'l 4':'I e,
pusavge zero
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Complete the trace table for the flowchart using the following data:

o, 3, 5, ¢, -4, -1, 0, 0, -4,
negcount | poscount | neg pos zero | count X negavge | posavge
(6]
p § o = @
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13 An algorithm has been written to check that code numbers are valid on input. They must be in
therange 1000 to 9999.

Five hundred codes are being entered and the percentage of entered codes which are
incorrectis output.

There is a flowchart on the opposite page. It has some statements missing.

Complete the flowchart. Use statement numbers only, chosen from the list below.

statement number statement

1 Incorrect = Incorrect + 1

INPUT Code

is Number <= 500 ?

is Code < 1000 7

is Code = 9909 7

Mumber = 1

Mumber = Number + 1

QUTPUT Percent

w | [ =@ || k| Lk

Percent = Incorrect / 5
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incorrect = 0

Yes

)

Mo

Yes

Mo

d
[4]
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3 The flowchart below inputs the weight of a number of parcels in Kilograms. Parcels weighing more
than 25 Kkilograms are rejected. A value of —1 stops the input.

The following information is output: the total weight of the parcels accepted and number of parcels
rejected.

Total « 0
Reject — 0

OUTPUT Total,
Reject

Y

END

Reject « Reject + 1

Total « Total + Weight
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Complete the trace table for the input data:

1.8, 26.0,7.0, 11.3,10.0, 2.5, 25.2, 5.0, 19.8, 29.3, -1

Total

Reject

Weight

OUTPUT

2
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3 (a) The flowchart below inputs six single digit numbers. The predefined function MOD gives the
value of the remainder, for example, ¥ < 10 MOD 3 gives thevaluey =

( START )

Y

INPUT
A, B, C,D, E, F

Y

Total <— A*1 + B*2 + C*3 + D*4 + E*5

Y

Check = Total MOD 11

OUTPUT
'Accept’

Yes
No
QUTPUT
'Reject’
v
END

2 f v
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Complete a trace table for each of the two sets of input data.
Set 1 5,2,4,3,1,5
Set2 3,2,1,0,7,3

Trace tableset1 5,2,4,3,1,5

A B C D E F Total Check Output

Trace tableset2 3,2,1,0,7,3

A B C D E F Total Check Output

[4]
(b) State the purpose of the flowchart in part (a).
............................................................................................................................................... [1]
(c) Identify a problem with this flowchart and explain how to correct it.
o] o] (=1 1 o RSSO S DO SO RR PP PP TURSRSUBPRRRORt
SOIULION oottt e e b bt e e e e e e e en b a e e te e e e et e beeee s e ea et e e e een eaneeaas
............................................................................................................................................... [3]
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The manager of a parcel delivery service needs a program to check the size and weight of parcels
to determine which parcels can be accepted for delivery.

Write and test a program for the manager.

= Your program must include appropriate prompts for the entry of data.

= Error messages and other output need to be set out clearly.

= All variables, constants and other identifiers must have meaningful names.
You will need to complete these three tasks. Each task must be fully tested.
TASK 1 — Check the size and weight of a single parcel

Each parcel must obey the following rules to be accepted for delivery:

= each dimension must be no more than 80cm

= the sum of the three dimensions must be no more than 200cm

= the weight of the parcel must be between one and ten kilograms inclusive

Input and store the weight and dimensions for one parcel. All the dimensions and the weight must
be validated on entry and an unsuitable parcel rejected.

Output if the parcel is accepted or rejected. If rejected, output all the reasons why the parcel was
rejected.

TASK 2 — Check a customer's consignment of parcels
Input and store the number of parcels in the consignment. Calculate the number of parcels accepted
and the total weight of the parcels accepted. For each parcel that was rejected, output all the

reasons why that parcel was rejected.

Output the number of parcels acceptad and the total weight of parcels accepted.
Output the number of parcels rejected.

TASK 3 — Calculate the price for a customer’s consignment of parcels

Extend TASK 2 to also calculate the price for each parcel, using the following rules:
*  1kgto 5kg inclusive costs $10

= Each 100 grams over 5kg, up to 10kag, costs an extra $0.10

Your output should also include the price for each parcel accepted and the total price of the
consignment.

1 (b) Write an algorithm to complete Task 1, using either pseudocode, programming statements
or a flowchart. [5]

(c) Give three different data sets that could be used to check your validation rules for Task 1.
Explain why you chose each data set. [6]
(d) Explain how your program calculates the price for a consignment (part of Task 3). You may
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include programming statements as part of your explanation. [4]

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

number input.
1 Small = 1000

2 Counter = 0

3 REPEAT

4 INPUT Num

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

7 UNTIL Counter = 10

8 PRINT Small

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

of the smallest number. [3]
(ii) Rewrite the program code with your changes. [3]

4 The flowchart below inputs the height of children who want to ride on a rollercoaster. Children
under 1.2 metres are rejected. The ride starts when eight children have been accepted.

START

Riderz = 0
Reject =— 0

-

L

INEBUT
Height

Reject =— Reject + 1

Riders =— Riderz + 1

Riders
= 87

OUTPUT
'Ready to go ', Reject

Y

END
Complete the trace table for the input do;o:

1.4,13,1.1,13,10,15,1.2,13,1.4,13,0.9,1.5,1.6, 1.0
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Riders

Reject

Height

OUTPUT

5 REPEAT ...

UNTIL is one type of loop structure.

[4]

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

pseudocode.

2
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The manager of a building materials delivery service needs a program to check the contents and
weight of sacks to ensure that correct orders are made up for delivery. A price for the order will be
caloulated.

Write and test a program for the manager.

*  Your program must include appropriate prompts for the entry of data.
+  Error messages and other output need to be set out clearly.
+« Al vanables, constants and other identifiers must have meaningful names.

You will need to complete thess three tasks. Each task must be fully tested.
TaSK 1 — Check the contents and weight of a single sack
Each sack must obeay the following rules to be accepted:

*  contain cement, gravel or sand, with a letter on the side for easy identification
o G- cement
o G- gravel
o S-szand
sand or gravel must weigh over 49.9 and under 50.1 kilograms
cement must weigh over 24.9 and under 25.1 kilograms

Input and store the weight and contents for one sack. The contents must be checked and an incorrect
sack rejected. The weight must be validated on entry and an overweight or undensveight sack rejected.

Qutput the contents and weight of an accepted sack. If a sack is rejected, output the reason(s).
TaSK 2 — Check a customer's order for delivery

Input and store the number of sacks of each t'_.rIE:Ie required for the order. Use TASK 1 to check the
contents and weight of each sack. Ensure that the delivery contains the correct numbsr and type of
sacks for the order.

Dutput the total weight of the order.
Dutput the number of sacks rejected from the order.

TaSK 3 — Calculate the price for a customer's arder
Extend TASK 2 to calculate a price for an order. Prices for the sacks are as follows:

«  regular price for each sack
o cement, $3
o gravel, 2
o sand, $2
. dism?rg price for a special pack containing 1 sack of cement, 2 sacks of sand and 2 sacks of
gravel, $10

Calculate and output the regular price for the order. Chedk how many special packs are in the order. If
a discount price applies then output the new price for the order and the amount saved.

1 (b) Write an algorithm to complete Task 2, using either pseudocode, programming statements
or a flowchart. You can assume that the weight and contents have already been checked and
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acceptedin Task 1. You do not need to output the number of sacks rejected.

[6]

(c) (i) Give two different data values that could be used to check your validation rules for sand

in Task 1. Explain why you chose each value.

[2]

(ii) Give two different data values that could be used to check your validation rules for

cementin Task 1. Explain why you chose each value.

[2]

(d) Explain how your program calculates the price for an order (Task 3). You may include

programming statements as part of your explanation.

[5]

2 Read this section of program code that inputs 10 positive numbers and then outputs the total.

1 Total =0

Counter = 0

REPEAT

INPUT Num

Total = Total + Num

PRINT Total

Counter = Counter + 1

8 UNTIL Counter = 10

This code works, but it is inefficient.

(i) Suggest three improvements that could be made.
(ii) Rewrite the program code with your improvements.

~N o U1 W

[3]
[3]

3 The flowchart below calculates the number of tins of paint required to paint walls. The flowchart
inputs the height and width of a wall in metres, the number of doors and the number of windows.

A value of -1 for the height stops the input.

START

Brea +« 0
Tins « 0

INPUT Height,
Width, Doors,
Windows

Tins ¢+~ INT{Area/10 + 0.5)

Y

{ OUTPUT Tins ;

Y

END

Area +—Area + Height * Width
— Doors * 1.5 — Windows

2 f
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Complete the trace table for the input data:
3,5103,700350337,1,1,-1,00,0

Area

Tins

Height

Width

Doors

Windows

2
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Write and test a program to complete the three tasks.

The temperature in an apartment needs to be kept between 22°C and 24°C. This is done by the use
of an automatically controlled airconditioning system, which monitors the temperature every five
minutes. The temperature of the apartment is recorded, to one decimal place, in degrees Celsius.
The cooling is activated when the temperature reaches 24.5°C and the heating is activated when the
temperature reaches 21.5°C.

TASK 1

To simulate the monitoring required, write a routine that allows entry of the apartment's temperature
in degrees Celsius. The routine checks whether the temperature is within the acceptable range, too
high or too low and outputs a suitable message in each case.

TASK 2

Write another routine that stores, in an array, the temperatures taken over a period of five hours.
This routine calculates the difference between the highest temperature and the lowest temperature.
Then it outputs the highest temperature, the lowest temperature, and the difference between these
temperatures.

TASK 3

Write a routine to find out how often the temperature was out of the acceptable range during the five
hours and whether the temperature was too high or too low; output a suitable message showing a
summary of the problem.

Your program must include appropriate prompts for the entry of data. Error messages and other
outputs need to be set out clearly and understandably. All variables, constants and other identifiers
must have meaningful names. Each task must be fully tested.

1 (a) All variables, constants and other identifiers should have meaningful names.

(i) When you performed the tasks, you used variables.

Write suitable declarations for two of these.

State what you used each one for. [4]

(ii) When you performed the tasks, you may have used constants.
Write suitable declarations for two of these.
State what you used each one for.

[4]

(b) Write an algorithm to complete Task 2, using either pseudocode, programming statements
or a flowchart. You should assume that the temperatures taken over the five hours are already
stored in an array. [5]
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(c) (i) Explain how you completed Task 3. You should assume that Task 2 has been completed.
You can include pseudocode or programming statements as part of your explanation. [6]

(iif) Comment on the efficiency of your design for Task 3. [1]

2 Read this section of program code that should input 50 numbers and then output the average
of
the positive numbers only.

1 Total = 0
2 PosCount = 0

3 FORE Counter = 1 TO 50

4 INPUT HNum

5 IF Num < 0 THEN Total = Total + Num

6 IF Num > 0 THEN Counter = Counter + 1
7 Average = Total/PosCount

B NEXT Counter
g PFEINT Num

There are four errors in this code.
Locate these errors and suggest code corrections to remove each error. [4]
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3 (a) This pseudocode inputs an integer. The predefined function DIV gives the value of the
division, e.g. ¥ €— 10 DIV 3 gives the value v = 3.The predefined function MOD gives the
value of the remainder, e.g. ¥ €— 10 MOD 2 gives the value v = 1.

INPUT X
WHILE X > 15
Do
Tl «— X DIV 16
T2 €— X MOD 16
CASE T2 OF
10:0UTPUT
11:0UTPUT
12:0UTPUT
13:0UTPUT
14:0UTPUT
15:0UTPUT
OTHERWISE OUTPUT T2
ENDCASE
X €& Tl
ENDWHILE
CASE X OF
10:0UTPUT
11:0UTPUT
12:0UTPUT
13:0UTPUT
14:0UTPUT
15:0UTPUT
OTHERWISE OUTPUT X
ENDCASE

Les I s I I T v B =

Lo I o I B B s B =

Complete a trace table for each of the two input values 37 and 191.

Trace table for input value 37

X T T2 OUTPUT

Trace table for input value 191

X T T2 OUTPUT

[4]
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(b) State the purpose of the pseudocode in part (a). [2]

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 meftre 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 areason for using this test data.
[2]
(b) Provide two additional sets of test data. For each, give
* the type of each set of test data
* the reason why it is used
Each type of test data and reason for use must be different.

[6]

5 A motor boat hire company decides to set up a database to keep information about boats that
are

available for hire. The database table, BOAT, will contain the following fields:

Boat Name; Model; Engine Power (in hp); Number of Seats; Life Raft (whether there is a life raft
kept on the boat); Day Price (price for a day'’s hire).

(a) Give the data type you would choose for each field. [3]
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The manager of a supermarket needs a program to record donations to chanty. Each customer has
the choice of three charties to donate to, and 1% of their shopping bill will be donated to the chosen
charity.

Write and test a program for the manager.

*  Your program must include appropriate prompts for the entry of data.
+  Error messages and other output need to be sat out cearly.
+* Al vanables, constants and other identifiers must have meaningful names.

fou will need to complete these three tasks. Each task must be fully tested.
TASK 1 — Set up the donation system

Set up a routine that allows:

the names of three charities to be input and stored

the charity names to be displayed with a number (1, 2 or 3) beside each name

a choice of 1, 2 or 3 to be entered to choose the charity, all other entries rejected
the value of a customer's shopping bill to be entered

the donation to be calculated

three totals to be set to zero ready to total each chanty donation

® ® ® * # @

TaSK 2 — Record and total each donation

For a customer's shopping bill:

*  input a charity choice of 1, 2 or 3

*  input the value of a customer's shopping bill
*  calculate the donation

*  add the donation to the appropriate total

Output the name of the charity and the amount donated.

TaSK 3 — Show the totals so far

Extend TASK 2 to accept:
*  donations from more customers
*  a charity choice of -1 to show the totals so far

Display the chanties' names and the totals in descending order of totals,
Calculate a grand total of all three totals.
Output ‘GRAND TOTAL DOMATED TO CHARITY" and the amount of the grand total.

1 (a) All variables, constants and other identifiers should have meaningful names.
(i) For three of the variables that you have used in Task 1, state the name, type and its use. [3]

(ii) Name and describe the data structure(s) that you have used to store the donation totals
for each charity. Explain why you chose your data structure(s).

2

f 0 el
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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.

1 Total = 0

2 Counter = 100

3 REPEAT

4 REPEAT

5 INPUT Num

6 UNTIL Num < 0

7 Total = Total + 1

8 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. [8]

3 The flowchart below inputs an integer. The predefined function DIV gives the value of the
division,

forexample Z < 11 DIV 3 gives the value Z = 3. The predefined function MOD gives the value
of the remainder, for example Z — 11 MOD 3 gives the value Z = 2.

START

INPUT X

Y

Is X > No
87
Yes

A< X DIV 8
B« X MOD 8 OUTPUT X

Y Y

i OUTPUT B ; { END )

X+« A
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Complete a trace table for each of the two input values 33 and 75.
Trace table for input value 33

X A B OUTPUT

Trace table for input value 75

X A B OUTPUT

[4]

4 |F ... THEN ... ELSE ... ENDIF and CASE ... 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. [6]
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The headteacher of a school needs a program to record and count the votes for a class captain.
Each student in the class will be allowed one vote. There can be up to 30 students in a class.

Write and test a program for the headteacher.

*  Your program must include appropriate prompts for the entry of data.
*  Error messages and other output need to be set out clearly.
*  All variables, constants and other identifiers must have meaningful names.

You will need to complete these three tasks. Each task must be fully tested.

TASK 1 — Set up the voting

Each class can choose from up to four different students as candidates for their class captain. Set
up a routine that allows:

between two and four different candidate names to be input and stored

the candidate names to be displayed with a number (1, 2, 3 or 4) beside each name
a choice of 1, 2, 3 or 4 to be entered to record a vote; all other entries are rejected
up to four totals set to zero ready to record the votes

a maximum of 30 votes to be cast

TASK 2 - Record and count each vote
Input a number 1, 2, 3 or 4; add 1 to the appropriate total.

Output the name of the candidate voted for or output ‘invalid vote' if a vote is rejected.

TASK 3 — Show the result

When all the votes have been cast, display the candidates’ names with their totals in descending
order of totals. If there is a clear winner, display the candidate's name with the words ‘'NEW CLASS
CAPTAIN' beside it; otherwise display ‘NO OVERALL WINNER'".

1 (a) All variables, constants and other identifiers should have meaningful names.
For four of the variables, constants or arrays that you used in Task 1, state the name, data
structure, data type and its use. [8]
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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 = 0
OutRange = 1000
FOR Count = 1 TO 10
INPUT Num
IF Num > 10 AND Num < 20 THEN InRange = InRange + 1
ELSE OutRange = OutRange - 1
Count = Count + 1
NEXT X
PRINT InRange, OutRange

00 -0 oy s W N

(a) There are four errors in this code.
Locate these errors and suggest a correction to remove each error. [4]

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

Within Outside
Number range (v) range (v') Reason

10

20

[4]

3 The flowchart below inputs the price of an item under $10. The change from a $10 note is
output.

Any amount less than 5 cents is rounded up to 5 cents.

The predefined function INT rounds a humber down to the nearest whole number; for example
L — INT(5.7) gives the value Z =5
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INFUT Price

|Change +— 10 — Price

Dollars IHT{chemge].|

)

| Change <— Change — INT(Change)

| oUTPUT Dollars,
" dollars™

Change 4 Change — 0.5 |

o [ ourPuT "ome EO
- JI' cent coin"

|Ten::ent5 «— INT(Change * 10 + 0.5) |

}

OUTPFUT TenCents,
" ten cent colins®

CUTFUT "One &
cent coin"

Complete the trace table for the input data: 6.29
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Price

Change

Dollars

TenCents

OUTPUT

4 Four validation checks and four descriptions are shown below.
Draw a line to link each validation check to the correct description.

Validation check

Presence check

Range check

Type check

Length check

5 REPEAT ... UNTIL and WHILE ... DO ... ENDWHILE are two different loop

Description

Numbers between two
given values are accepted

Data is of a particular
specified type

Data contains an exact
number of characters

Ensures that some data
have been entered

structures you can use when writing pseudocode.

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

2
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The owner of a river boat hire company wants to calculate the daily profits froem hiring out 10 rowing
boats on the river. Boats are numbered 1 to 10. Beats can be hired for use between 10:00 and 17:00
every day.

Write and test a program for the owner.

*  Your program must include appropriate prompts for the entry of data.
+  Error messages and other output need to be set out clearly and understandably.
. All variables, constants and other identifiers must have meaningful names.

You will need to complete these three tasks. Each task must be fully tested.

TASK 1 — calculate the money taken in a day for one boat.

The cost of hiring a boat is $20 for one hour or $12 for half an hour. When a boat is hired the payment
is added to the money taken for the day. The running total of hours hired that day is updated and the
time when the boat must be returned is stored. At the end of the day the money taken and the total
hours hired is output.

Mo boat can be hired before 10:00 or returned after 17:00.

TASK 2 — find the next boat available.

Extend TASK 1 to work for all 10 rowing boats. Use the data stored for each boat to find out how
many boats are available for hire at the current time. If no boats are available show the earliest time
that a boat will be available for hire.

TASK 3 — calculats the money taken for all the boats at the end of the day.

At the end of the day use the data stored for each boat to calculate the total amount of money taken

and the total number of hours boats were hired that day. Find out how many boats were not used
that day and which boat was used the most. Provide a report for the owner to show this information.

1 (b) Give two different validation checks you could have used for data entry in Task 1. For each

check explain why it could be used and provide a set of data for testing. [6]
(c) Write an algorithm to complete Task 3, using either pseudocode, programming statements

or a flowchart. You may assume Task 2 has been completed. [5]
(d) Explain how your program finds out how many boats are available for hire (Task 2).

Any programming statements used must be fully explained. [4]

2 Write 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. [6]

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. [4]
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5 (a) This flowchart checks a batch of 10 rice sacks for weight. Sacks should weigh 50 kilograms
each. Sacks weighing over 50.5 kilograms or less than 49.5 kilograms are rejected. The number of
sacks accepted and the number of sacks rejected is output.

START

Accept «— O
Beject «— 0
Count <« 0

Bccept «— Accept + 1‘
A

.-lRejec'.t +— Redject + 1

[ |

Is Sack
Ho > 50.57? Yea

Complete the trace table for the input data:
50.4, 50.3, 49.1, 50.3, 50.0, 49.5, 50.2, 50.3, 50.5, 50.6

Accept Reject Count Sack OuUTPUT

[5]
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(b) The size of the batch has increased to 50 sacks. It has been decided to only reject sacks that
are underweight.

State the changes that need to be made to the flowchart.
Oct/Nov 2017 P23 (2210)

Pre-release material

A small airfield operates a flying club where people can take a short flight to see if they would like
fiyimg lessons. The owner of the airfield has asked you to write a program to organise the flight
bookings. The airfield operates three different planes and offers either a 30 minute or a 80 minute
flight.

The following table shows the tarfi:

Length of Flight | 2 Seater Plane 4 Seater Plane Historic Plane
30 minutes $100 $120 $300
B0 minutes $150 $200 E500

03-111-222-ZAK

After each flight, 30 minutes must be allowed for refuelling and safety checks before the next flight
can take off. All planes offer both 30 minute and &0 minute flights, but, for the purpose of this activity,
they will not be mixed on a given day, e.g. the 2 seater will oifer 30 minute flights OMLY on one day
and 60 minute flightz ONLY on another day.

Write and test a program for the owner of the airfield.

*  Your program must include appropriate prompts for the entry of data.
*  Emor messages and other output need to be set out clearly and understandably.
* Al variablez, constants and other identifiers must have meaningful names.

You will need to complete these three tasks. Each task must be fully tested.

TASK 1 — Work out the maximum income.

Azzume that the flights take place between 08:00 and 18:00. Write a program that will work out the
maximum income that can be generated by each plane in a day for each type of flight. The program
=should allow you to:

input the type of plane

input the length of flight

calculate the maximum number of flights in a day

output the total possible income per day for the choice of plane and length of flight

TASK 2 — Record bookings.

Wiite a program to store bookings for each plane and to allow you to find which planes are available
at a given time slot during the day. The program should calculate the actual number of flights taken
by each plane in that day.

TASK 3 —Work out income.
Modify TASK 2 so that it will calculats the total amount of money taken in a day for each plans, as
well as the overall daily total for all three planes, and output the resulis.

2 f 0 el
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1 (b) Write an algorithm to complete Task 1, using either pseudocode, programming statements

or a flowchart. [5]
(c) Describe how you could validate and test the inputs for Task 1. [4]
(d) Explain how your program checks and displays whether any of the planes are available at a

given time of the day (Task 2). Any programming statements used must be fully explained. [4]

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.
1 Count = 0

2 FOR Index = 1 TO 80

3 INPUT 'Enter a number between 100 and 1000', Number

4 WHILE Number = 99 AND Number = 1001

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

7 Num[80] = Number

8 IF Number > 500 THEN Count = Count + 1

9 UNTIL Index = 80
10 PRINT Index
11 PRINT ' numbers were larger than 500'

There are four lines of code that contain errors.

State the line number for each error and write the correct code for that line. [4]
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]
(c) Explain what is meant by the term library routine. [2]

2 f v
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May/June 2018 P23 (2210)

Pre-release material

A farmer records the milk production of a herd of cows. Every cow has a unique 3-digit identity
code. Each cow can be milked twice a day, seven days a week. The volume of milk from sach cow
is recorded in litres correct to one decimal place (yvield) every time the cow is milked. The size of the
herd iz fixed. At the end of the wesk the total and the average yield for each cow for that wesk is
calculated.

The farmer identifies the cow that haz produced the most milk that week. The fammer also identifies
any cows that have produced less than 12 litres of milk on four or more days that week.

A program ig required to record the yield for each cow every time it is milked, calculate the total
weekly volume of milk for the herd and the average yield per cow in a week. The program must also
identify the cow with the best yield that week and identify any cows with a yield of less than 12 litres
of milk for four or more days that week.

Wiite and test a program or programs for the farmer.
. Your program or programs must include appropriate prompts for the entry of data.
. Error messages and other output need 1o be et out clearly and understandably.

. All variables, congtants and other identifiers must have meaningful names.

You will need to complete these three tasks. Each task must be fully tested.

TASK 1 — Record the yield.

Write a program for TASK 1 to record the milk vields for a week. The program records and stores the
identity code number and the yield every time a cow is milked.

TASK 2 — Calculate the statistics.

Using your recorded data from TASK 1, calculate and display the total weekly volume of milk for
the herd to the nearest whole litre. Calculate and display the average yield per cow in a week to the
nearest whole litre.

TASK 3 — ldentfy the most productive cow and cows that are producing a low volume of milk.

Extend TASK 2 to idenify and display the identity code number and weskly yvield of the cow that has
produced the most milk. Also identify and display the identity code numbers of any cows with a yisld
of less than 12 litres of milk for four days or more in the week.

1 (b) Explain how your program for Task 1 ensures that each 3-digit identity code is unique. [2]
(c) Write an algorithm for Task 2, using either pseudocode, programming statements or a
flowchart.

Assume that Task 1 has been completed. [5]

(d) (i) Explain how your program for Task 3 finds the cows with a daily yield of less than 12 litres of
milk for four days or more in the week. Any programming statements used in your answer must be

fully explained. [5]
p § o it @roes
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(ii) Explain how you would extend your program for Task 3 to store the identity code number(s) of
those cows with a yield of less than 12 litres of milk for four days or more in the week. [2]

2 (a) Draw a flowchart for an algorithm 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.

(b) Explain the changes you will make to your algorithm to also count the negative numbers.  [2]

3 This pseudocode algorithm inputs two non-zero numbers and a sign, and then performs the
calculation shown by the sign. An input of zero for the first number terminates the process.
INPUT Numberl, Number2, Sign

WHILE Numberl <> 0

IF Sign = '+' THEN Answer Numberl + Number? ENDIF

IF Sign = '-' THEN Answer Numberl - Number2 ENDIF

IF Sign = '*' THEN Answer Numberl * Number?2 ENDIF

IF Sign = '/' THEN Answer Numberl / Number2 ENDIF

IF Sign <> '/' AND Sign <> '*' AND Sign <> '-' AND Sign <> '+'
THEN Answer 0

ENDIF

IF Answer <> 0 THEN OUTPUT Answer ENDIF
INPUT Numberl, Number2, Sign
ENDWHILE

(a) Complete the trace table for the input data:
5/ 7/ +, 6/ 2/ —r 4/ 3/ *r 7/ 8/ ?r Or Or /

Number1 Number2 Sign Answer OUTPUT

[3]
(b) Show how you could improve the algorithm written in pseudocode by writing an alternative
type of conditional statement in pseudocode. [3]

4 A programmer has written a routine to store the name, email address and password of a
conftributor 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. [4]
(b) The programmer has also decided to validate the email address and the password.

Describe validation checks that could be used. [2]

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.
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Give three weights as test data and for each weight state a reason for choosing it. All your reasons
must be different. [3]

May/June 2018 P21 (2210)

Pre-release material

A computer shop will build a computer from components to meet a customer's reguirements. For
each request for a computer to be built, an estimate of the cost is produced. The component stock
lewel is checked; if all the components are in stock, a firm order to build the computer can be placed.
A program is reguired to work out the cost of the computer, update the stock levels and provide a
daily summary of orders for the shop owner.

Wiite and test a program or programs for the computer shop owner.

*  Your program or programs must include appropriate prompts for the entry of data.
. Error messages and other output need to be set out clearly and understandably.

+«  All variablez, constants and other identifiers must have meaningful names.

You will need to complete these three tasks. Each task must be fully tested.

TASK 1 — Produce an estimate.

Wiite a program for TASK 1 to calculate the cost of building a computer using these components.

Component Choices Pricez in §
Processor p3/p5/p7T 100 {1207 200
RAM 16GE/32GB 757150
Storage 1TB/2TB 50 5100
Screen 19" /23" 657120

Case Mini Tower / Midi Tower 40770

USB ports 2 ports [ 4 ports 10720

The customer makes a choice for each component and an estimate is produced. The estimate must
show a unique estimate number, the components chosen and the price of each component. The
estimate must also show the total cost of the computer, which is calculated as the sum of the cost of
the components chosen plus 20%.

TASK 2 — Place an order.

Using your estimate from TASK 1, check if the components required are in stock. If all the
components are in stock then update the stock levels. Add the unigue estimate number to the list
of order numbers. Add the customer's details and today’s date to the estimate details to finalise the
order. Print two copies of the order, one for the customer and one for the shop.

TASK 3 — Summarize the day’s orders.

Extend TASK 2 to provide an end of day summary showing the number of orders made, the total
number of each component sold and the value of the orders.

(b) Explain how your program for Task 1 produces a unique estimate number. [2]
(c) Write an algorithm for part of Task 2 to check that the chosen processor and chosen RAM are
in stock, using either pseudocode, programming statements or a flowchart. Assume that Task 1
has been completed. Do not check the other components or produce the order. [5]
(d) Explain how your program completes Task 3. Any programming statements used in your
answer must be fully explained. [5]
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2 (a) Write 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. [6]
(b) Give one change you could make to your algorithm to ensure inifial testing is more
manageable. [1]

3 The global trade item number (GTIN-8) barcode has seven digits and a check digit.
This pseudocode algorithm inputs seven digits and calculates the eighth digit, then outputs the
GTIN-8.
DIV (X,Y), finds the number of divides in division for example DIV (23,10) is 2.
MOD (X,Y), finds the remainder in division for example MOD (23,10) is 3.
FOR Count <- 1 TO 7
INPUT Number
Digit (Count) <- Number
NEXT
Sum <- (Digit (1)+Digit (3)+Digit (5)+Digit (7)) *3+Digit (2)+Digit (4)+Digit (6)
IF MOD(Sum,10) <> 0
THEN Digit(8) <- DIV (Sum,10)*10 + 10 - Sum
ELSE Digit(8) <- 0
ENDIF
OUTPUT "GTIN-8"
FOR Count <- 1 TO 8
OUTPUT Digit (Count)
NEXT

(a) Complete the trace table for the input data: 5,7,0, 1,2, 3, 4

Digit(1) | Digit(2) | Digit(3) | Digit(4) | Digit(5) | Digit(6) | Digit(7) | Digit(8)| Sum OUTPUT

Complete the trace table for the input data: 4,3,1,0,2, 3, 1

Digit(1) | Digit(2) | Digit(3) | Digit(4) | Digit(5) | Digit(6) | Digit(?) | Digit(8)| Sum OUTPUT

[5]

(b) Explain how you would change the algorithm to input eight digits (seven digits and the check
digit) and output if the check digit entered is correct or not. [3]
4 A programmer 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. [3]
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