YEAR 11
COMPUTER SCIENCE
AQA 8525
CONSOLIDATION PACK

OUT OF 110




Pseudocode & Algorithm Model Answers

EXAMPLE ANSWER USING PSEUDOCODE

20
An example of a fully correct answer:

o
EI Dewelop an algarithen, wsing either psewdo-code or a fowchart, that prompts the wssr “ vl ¢ USERINPUT
fo enier thres values. |t should output *duplicate® if at least two of thess values vZ? & USERINDUT
are the same.
v3 ¢ USERINPUT
The start of the algarithm has been written for you IF w1l = w2 THEN [A, part B]
[ marks] OUTBUT 'duplicate’ [part C]
ELSE
IF w1 = w3 THEN [part B]
2 OUTPUT 'duplicate’ [part C]
ELSE
£ IF v2 = v3 THEN [part B]
OUTPUT 'duplicate' [part C]
ENDIF
ENDIF
ENDIF

An alternative fully correct answer is:

vl « USERINPUT
vZ ¢ USERINPUT
v3 ¢ USERINPUT
IF vl = v2 OR vl = v3 OR v2 = v3 THEN[A, B]

OUTPUT ‘'duplicate’ [C]
ENDIF

ANSWER USING FLOWCHART

4 example of a fully corect fowchart answer is
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EIHIl The size of a sound file is calculated using the following formula: s marks fﬁr A03 (pmgmm]
1 mark for each correct tem in the correct location

size (in bits) = sampling rate * sample resolution * seconds
To calculate the size in bytes, the number is divided by &
Thee algorithm in Figure 12, represented using pseudo-code, shoukd output the size of wal
@ sound file in bytes that has been sampled 100 imes per second, with a sample SUBROUTINE QE toize (SamPRﬂtﬂr Ies, SEC(}ﬂdS}

resalution of 16 bits and & recording length of 60 seconds.

A subroutine called get31ze has been developed as part of the algorthm. gize (_ SEmpRﬂtE * res * seponds
Complete Figure 12 by filling in the gaps using the items in Figure 11.
You will not need to use all the items in Figure 11. size € gize / 8
[6 marks]
Figure 11 BETURN s1ze
bit byte getSize OUTEUT ,
ENDSUBROUTINE
rate res EETURN sampRate
geconds zlze glze & & glze * &
gize / 8 gize MOD & SUBROUTINE USERINFUT

QUTBUT getSize (100, 16, 60)

Figure 12

SUBROUTINE getSize( . . seconds) |. Case
R. Incarrect order of parameters

« sampRate * res * seconds

ENDSUBROUTIKE

OUTEUT _ (100, 16, &0)




Answer all questions below: Use your knowledge organiser for reference if you need to revive before
this test.

1. Explain one advantage of the structured approach to programming.

[2marks]

Explain why rest could have been defined as a constant in the algorithm shown in Figure 1,

Figure1

1 seconds « 8

2 rest + 5B

3 REPEAT

4 bpm « getBFM()

5 effort + bpm - rest
B IF effort £ 38 THEW
7 OUTPUT 'faster®
8

ELSE
g IF effort £ 58 THEN
1a OUTPUT 'steady’
11 ELSE
12 QUTPUT 'slower'
13 ENDIF
14 ENDIF
15 wait(ed)
15 seconds < seconds &+ 6@

17 INTIL seconds > 288

[Imark]




Figure1shows a value represented as a bit pattern.
Figure 1
10110000
A binary shift can be used to divide the value in Figure 1by 4
State the result of this shift?

Your answer must be inbinary.

[1mark]
4.
Figure 11 shows a binary search algorithm that has been programmed in Python.
Figure 11
an llama®, "ow®, rat®, "tiger”, "walf"
an o Find?
wh fFinish
art = mid + 1
primtivalidAnaral
Complete the trace table for the program in Figure 115 the userinput is wolf
Part of the table has already been filledin
You may not need to use all the rowsin the table.
animalTeFind validAnimal start finish mid
wolf Falz= | 7 3
[4marks]

5.Write pseudocode that simulates the roll of a dice, generating and outputting a random number
between 1 and 6.

[2marks]

6. Calculate the minimum file size in bits of a 10 pixel by 10 pixel image with a colour depth of 3 bits.




[1mark]
8.
Figure 7 shows part of a program writtenin Python
Figure 7
Fals
; . _1..: oi i
;:EIII'.I:IFI|E:I:;_':1}'IE:' .fDII::.:..\'ing test plan for the code shown in Figure 7.
Test type Test data Expected result
Mormal data 5 Valid choice message displayed
Invalid data
Boundary data
[2Marks]




Figure 8 shows an algorithm reprezented using pseudocadse
« Line numbers are included but are not part of the algorithm

Figure 8

mel

IHE returns part of 3 string.
Forexample, sugs1RINe(2, 3, ‘programming’ ) will returnthe string 'gra
Tweo extra Bnes are being added to the end of the algorithmin Figure B

Fillin the gaps so the cutput from the new final Bne will be the string

10.

[2 Marks]

A programmer needs to choose between two algorithms, Algorithm A and Algorithm B,to solve a
problem. Algorithm A takes 500 milliseconds to process 1,000 items, while Algorithm Btakes 300
milliseconds to process the same number ofitems. However, Algorithm A uses less memory than
Algorithm B. Explain one situation where the programmer might prefer Algorithm A over Algorithm

B, even though itis slower

11.

[2 Marks]




What should the label @ in Figure 8 be replaced by?
Identify one choice.

AT
B. LEM(filmCollection)
C. CLEMIflmCollaction) -1

D. Position

[1 Mark]

12.

A library sorts their books based on a book code. Show the steps that a merge sort would take to put
the following list of book codes into ascending alphabetical order (from A to Z). POE12, BAC97,
FLY77 ,JAV16, TAL86, AND18 , ZARO9 , HOP86




[4marks]
13.
Explain one advantage of a merge sort compared to a bubble sort.

[2marks]
14.
Look at the following Python code:
a=True
b = False
print("a and b:", a and b)

print("a or b:", a or b)

State the output of each print statement.

[2marks]
15.
Write a Python program that allows a taxi company to calculate how much a box taxifare
should be.
The program should:

e allow the user to enter the journey distance in kilometres (no validation is required)
e allow the user to enter the number of passengers (no validation is required)

e calculate the taxifare by

e charging £2 for every passenger regardless of the distance

e charging a further £1.50 for every kilometre regardless of how many passengers

e thereare

e output the final taxifare.

You should use meaningful variable name(s), correct syntax and indentation in your

answer.




16.

[7marks]

Fill in the blank arrays to show the stepsinvolved in applying the bubble sort algorithm to

the amray [3, 5, 1, 4, 2].

You only need to show the missing steps where a chanaes is applied to the array.

3 5 1 4 2

1 2 3 5

| | [+ | | |
L | | [ [ ]
| | | | |
L | || | |
| | || | |
| | || | |
| | [ o ] | |

[Smarks]




17.

Figure 7 shows part of 3 programwrittenin Python
Figure 7

validChaice = False
while validChoice == False:
choice = imt{input{ 'Enter your chodce [1 - 18]'))
if chodce »= 1 and choice <= 1B:
validChodce = True
clse:
print{“Irvalid choice')
print{ 'walid cheice')
Complete the following test plan for the code shown in Figura 7.

Test type Test data Expected result

(53 ]

Mormal data Valid choice message displayed

Irvalid data

Boundary data

[2marks]
18.

The following subroutines control the way that labelled blocks are placed in box different columns.

BLOCE_OK_TOR{ column) returns the label of the block on top of the column given as a
parameter.

MDVE (sawrce, mowves the block on top of the source columnto the top of the

destination) dastination column.

HEZEHT {calumn) returns the number of blocks in the specified column

This is how the blocks &, B and C are arranged at the start.

Calumn 4 Colurn 1 Galumn 2
[&

-]
A

Draw the final arrangement of the block s after the following algorithm has run.

MOVE{D, 1)
MOVE(D, 2)
MOWVE(D, 2)
Column Column 1 Colurm 2

[3marks]




19.

Eight minutes of scund has been digitally recorded. The sampling rate used was 25 000 Hertz and
the sample resolution used was 4 bits

Calculate the minimum file size for the recording.

Giva your answer in megabytes.

You should show your working.

[4marks]

20.

Explain what effects increasing the sampling rate would have on the recording.

[2marks]
21.
Table 1is a frequency table that contains the freqguency of characters in a string.
Tablel

A #

B 2

Z 3
Usze the freguencies givenin Table 1to draw a Huffman tree that reprezents the string.

[3marks]

22.




Figure 4 chows an algorithm presented as a flowchart.

Figure 4

",
s
Py
s
s
I S

Complete the trace table for the algonthm in Figure 4.

‘fou may not need to use all the rows in the table.

[3marks]

23.

Analogue sound must be converted to a digital form for storage and processing in a computer. A 50-
second sound has been recorded at a sample rate of 40000 Hz. Two bytes have been used to store

each sample of the sound.

Calculate the file size of the sound file in megabytes. Show your working.

[2marks]

24.




Figure 1shows a 5 pixel x 5 pixelimage. A minimum colour depth of two bits is needed to
store the image.

Fiqure1
Explain how theimage in Figure 1 can be reprasantad as a bitmap

[3marks]

25.

A 10-pixel x 10 pixel image contains five different colours. Calculate the minimum file size, in bits, of
this image when represented as a bitmap. You should show your working.

[2marks]

26




A black andwhite image has been compras=zed using run length encoding (RLE).

The first bitin each byte of the bit pattemn represents the calowr and the remaining seven bits of the
byte represent the number of pels inthe run.

Theimage has a runof 40 black pixels followsad by arun of 20 white pixels and is reprezented by tha
kit pattern shown in Figure 2.

Figure 2

o 0 1 1 1 1 o a 1 o c 1 1 1 1 a

Usirig the =ams RLE method, give the bit pattern for 2 black and white imags that has a run of &4
white pixels followed by a run of 15 black pxels.

[2marks]

27

Four separate subroutines have beenwritten to control a robot.

= Forward{n) Mowves the robot nsquares forward.

= TurrLeft() tumns therobot 0 degrees left

» TurnRight{) tumnstherobot P00 degrees night.

= dbjectahead() retums true if the robot is facing an object inthe next square orretumns falsc if

this square is empty.

Draw the path of the robot through the gnd below if the following program is executed (the robot
startsinthe square marked by the + facing in the direction of the arrow). If a sguare is black thenit
contains an object

WHILE Objectéhead{} = truec

TurnLoft] )

IF ObjectAhead{) = trus THENW

TurnRaghe( )

TurnRaghti

EMDEIF

Forward(1]

EMDWHILE

Forward{1l]}

T
[Bmarks]

A sound engineer is recording a singer. Describe why the sound must be converted to a digital
format before it can be stored on a computer system.




29

[2marks]

Using the Huffman code in Figure 3, complete the table to show the Huffman coding for the

characters O SPACEand B

Character Huffman coding
SPACE
B
Figure 3
£y
N/
Y b
e e
— - = -
Lt I;"'“\I i \I'I
\ L !
M,

[Bmarks]




30

Using Huffman coding, the text ZOE SAW A ZEBRA AT THEZOO can be stored in 83 bits.
Calculate how many additional bits are needed to store the same piece of text using ASCIL

Show your working.

[Bmarks]

31

Figure 13 shows an algomthm represented in pseudo-code. A developer wants to check the
abgorithm works cormecthy.

» Line numbers are included but are not part of the algorithm
Figure 13
1 arr[@] = "c

2 arr[1l] + ‘b
3 arr[2] + ‘a

4 FOR 1 ~ 8 TO 1

5 FOR § +~ @ TO 1

: IF arr[§ + 1] < arr[j] THEK
? terp = arr[§]

B arr[j] = arr[i + 1]

8 arr[j + 1] = temp

1a ENDLF

11 EMDFOR

12 EKDFOR
Complete the trace table for the algorthm shown in Figure 13.

Some values have already been entered.

You may not need to use all the rows in the table

arr i 1 temp
[e] [1] [2]
c b a

[6Bmarks]




32.

Dt i
[T

Figure 9 shows a subroutine represented using pseudo-code.

Figure 9
SUBROUTIHNE calculate (n)
=z € n
b & 0O
REPFEAT
a & a DIV
b & b +
UNTIL a <
QUTEUT b
EHNDSUBROUTINE

5]

The DIV operator is used for integer divisiaon.

El Complete the trace table for the subroutine call calcula
You may not need to use all the rows in the lable.
[4 marks]

L
(=]

[4marks]




33

14

Write a Python program to check if an email address has been entered correctly by a
user.

Your program rmiusl:

= gel the user o input an email address

= gel the user o input the emaidl address a second ime

= gulput the message Ma hoand oulpul the email address if the email
addressas antarad are the sams

= oulpul the message Do not match il the email addresses entered ans
nol the sarme.

You should use indentation as appropriate, meaningful variable name(s) and Python
synilax in your answer.

The answer grid below contains vertical lines 1o help you indent your code.
[5 marks]

Da nat
it




34

Figura 13 shows an algorithm, representad using pseudo-code, that should display
currency names in reverse alphabetical order, starting with yen.

There are emors in the logic of the algorithm.
« Line numbers are included but are not part of the algorithm.

Figure 13

1 SUBROUTINE diffCurrencies(currencies)

currencies € ['baht?, ‘dellar’, ‘euro’,

2 'koruna', "lira', ‘rand',
'rupse', "yen')

3 RETURN currencies|[x]

4 ENDSUBROUTINE

5

& FOR i € 8 TO 0 STEP 1

7 OUTPUT {(diffCurrencies (1))

8 ENDFOR

Rewrite line 1 and line & from Figure 13 to make the algorithm work as intended.
[3 marks]

Line 1

Line 6

35

[5marks]

[Bmarks]




13

ol 8 Write a Python program that inpufs a character and checks to see if it is :
lowercase or nol.

Your program should work as follows:

gels the user to enter a character and store it in & suitable variable
determines if the entered character is a lowercase character
outputs LOWER if the user has entered a lowercase characier

outputs MOT LOWER if the user has entered any other character.

Y ou should use meaningful wariable name(s), correct syntax and indentation in
YOUr answer.

The answaer grid below contains vertical lines to help you indent your code
accurataly.
[T marks]

[7marks]

36




IIEE State three advantages of using subroutines.

[3 marks]
1
2
3
[Bmarks]
37
El Using Python, wrile a subrouline ta belp a museum review the nrumber of visilors in a
maonth.
The subroutline must:
s have the denlifier countDays
s have the number of days a museum was apan in the Bst monib 2= a parameter
s ged the user o enber the rumber of visitars o the museum far each al those days
s oounl how many al tho=se days e museum had more than 200 visitors
s rehom the count.
You should use indentalion as appropriale, meaningful vanable name{s) and Python
syTiiax in your answer.
The answer grid below contains vertical lines o help you indent your cade.
[& marks]

[6Bmarks]







