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An alarm dlock is controlled by a microprocessor. It uses the 24 hour clock. The hour is represented
by an 8-bit register, A, and the number of minutes is represented by another 8-bit register, B.

(a) Identify what time is represented by the following two 8-bit registers.

A B

0

Minutes ...
12]

(b) An alarm has been set for 07:30. Two 8-bit registers, C and D, are used to represent the
hours and minutes of the alarm time.

Show how 07:30 would be represented by these two registers:
c

Minutes

() Describe how the microprocessor can determine when to sound the clock alarm.
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9 Draw a line to connect each question to the correct answer.

Question

What s the denary (base 10)
equivalent to the hexadecimal
digit E?

If 1 GB = 2 then what is the
value of X?

How many bits are there in one
byte?

If the broadband data download
rate is 40 megabits per second,
how many seconds will it take to
download a 60MB file?

What is the denary (base 10)

O Type here to search BN @ @€ = m Q
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T O =z e WA TS e
value of X?

How many bits are there in one
byte?

If the broadband data download
rate is 40 megabits per second,
how many seconds will it take to
download a 60MB file?

What is the denary (base 10)
value of the binary number

001001007

What hexadecimal value

is obtained when the two
hexadecimal digits C and D
are added together?

O Type here to search BN @ @€ = m Q
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10 Letters from the alphabet are represented in a computer by the following denary (base 10) values:

97

103
105
108
110

G
|

L
N

The word“AL 1 G N"is storedas: 97 108 105 103 110

(a) Convert each of the five values to binary. The first one has been done for you.

Letter Denary value
A (97): 0|0

L (108):

1(105):

G (103):

N (110):

2]

(b) An encryption system works by shifting the binary value for a letter one place to the left, “A”
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G (103);

N (110):

2]

(b) An encryption system works by shifting the binary value for a letter one place to the left, “A”
then becomes:

0|0(0|0 0

This binary value is then converted to hexadecimal; the hexadecimal value for “A” will be:
Cc 2

For the two letters “L” and “G”, shift the binary values one place to the left and convert these
values into hexadecimal:

hexadecimal

11.69in
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O Type here to search
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(a) (i) Convert the following two hexadecimal numbers into binary:

FA7
D3E

(i) Now perfo

two numbers from part (i).

rm the AND (logic) operation o

n eacl

[4

h corresponding pair of binary bits in the

(ili) Convert your answer in part (ii) into hexadecimal

B §

®« * m Q
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(b) (i) The following code shows HTML ‘tag’ pairs on either side of the text stating the colour

(i)

that each creates.
<font color *
<font color
<font color

<font color

GREEN </font>
BLUE </font>

YELLOW </font>

<font color > MAGENTA </font>
<font color > CYAN </font>

Yellow is a combination of red and green
cyan a combination of green and blue

, magenta a combination of red and blue and

State what 6-digit hexadecimal values should replace X, Y and Z in the above code.

X
Y

z

Describe how other colours, such as a dal

rker shade of blue, are created

Comment
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(ii) Describe how other colours, such as a darker shade of blue, are created

(¢) 1A~ 16— C5- 22— FF — FF is an example of a MAC address.
(i) Identify what the first six and last six hexadecimal digits represent

First six digits

Last six digits

(ii) State why MAC addresses are used

m s Q@ & * m Q
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(b) The information from seven sensors is sent to an engine management system in the car. The
status of each sensor is stored in an 8-bit register; a value of 1 indicates a fault condition

f ! f f

parity bit CO level voltage airbag
to0 high 100 low fault
temperature fuel pressure ol pressure brake pads
100 high 100 low 100 low t0o thin

For example, a register showing 01011 0 0 0 indicates

« temperature too high
« fuel pressure too low
+ voltage too low

O Type here to search M @ @€ * m Q
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5

(i) Identify the fault condition(s) that the following register indicates:

0 0 0 0 0

(ii) The system uses odd parity.

Wite the correct parity bit in each register.

O Type here to search M @ @€ * m Q
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(ili) A car has a faulty airbag and the CO level is too high

Write what should be contained in the 8-bit register.

(iv) Give the hexadecimal value of the binary number shown in part (iii)

O Type here to search M @ @€ * m Q
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Hexadecimal codes are used in MAC addresses.

(a) State what is meant by the term MAC.

(b) Explain what the hexadecimal code in a MAC address represents.

O Type here to search BN @ @€ = m Q 5 e
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Each seat on a flight is uniquely identified on an LCD above the seat. For example, seat 035C is

OIS

The first three characters are digits that represent the row.
The fourth character is the seat position i that row. This is a single letter, A to F; that s stored as a
hexadecimal value.

Each of the four display characters can be stored in a 4-bit register. For example, 0 and C would
be represented as:

2 1
0|0
0ojo0

8 4
0|0
171

(a) Show how the 4-bit registers would store the remaining two characters, 3 and 5.

m s Q@ & * m Q
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(b) Identify which seat is stored in the following 4-bit registers.

0

0 1
1 0
1 0

©UOLES 2016 2210/ 1M 16

11.69in
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(b) The barcode in part (a) contains the denary value 2 6 4 0

Convert this value to hexadecimal.

Write the value as a 12-bit binary number.

[4
(c) Anairport uses the type of barcode shown in part (a) to advertise local places of interest.

Describe how a visitor landing at the airport could use these barcodes to help plan their visit.

O Type here to search M @ € ™ m Q 5 g TEAM g

117472019




image19.png
Kl 2210.516_qp_12.pdf - Adobe Reader - o X
File Edit View Window Help x‘

fEZeb e 716 | (=) & |5 B|e 2| Tools | Sign | Comment
(a) Convert the following hexadecimal number into 12-bit binary:

4AF

3]

(b) The 2016 Olympic Games will be held in Rio de Janeiro. A timer that counts down to the
opening of the Games is shown on a microprocessor-controlled display.

The number of hours, minutes and seconds until the Games open are held in three 8-bit
registers.

The present register values are:

o|1|1joj1]o0 105 hours

32 minutes

ojo0o|o0 0 0 20 seconds

The timer will count down in seconds.

(i) Show the values in each 8-bit register 30 seconds after the time shown above:

O Type here to search BN @ @€ = m Q 5 A
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32 minutes

ojo0o|o0 0 0 20 seconds

The timer will count down in seconds.

(i) Show the values in each 8-bit register 30 seconds after the time shown above:

hours

minutes

seconds

(ii) Write the hexadecimal value of the minutes register from part (b)i).

O Type here to search BN @ @€ = m Q 5 A
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Acomputer uses an 8-bit register.
The 8-bit register contains binary integers
(a) Write the denary (base 10) value represented by

e m .

[ 1 1 1

(b) All the bits in the register are shifted one place to the right as shown below.

x11.69in

A
11/4/2019 B
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Write the denary number that is represented after this shift.

(c) State the effect the shift to the right had on the original denary number from part (a).

() The original number in part (a) is shifted three places to the right

() Show the new binary number:

(i) Write the equivalent denary number.

Sign

Comment

11:41 AM

* 11472019

=]
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6

(&) Describe the problems that could be caused if the original binary number in part () is shifted
five places to the right

6 Four computer terms and eight descriptions are shown below.

Draw lines to connect each computer term to the correct description(s).

Computer term Description

x11.69in

Tt A
11/4/2019 B

O Type here to search
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12

10 (a) A manufacturer of aeroplane engines assigns a denary identification number (ID) to each
engine.

One engine has the ID: 0431

(D Convert this denary number to a 12-bit binary format.

(i) Show how this number would be represented in hexadecimal

The current status of the engine is sent to a computer in the aeroplane
Each piece of data collected is 8 bytes in size. Data collection occurs every 30 seconds.

Calculate the number of kilobytes that would be needed to store the data collected during a
10-hour flight. Show your working.

O Type here to search
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The memory of a computer contains data and instructions in binary.

The following instruction is stored in a location of the memory.

1001|1 1 1 1 1 1 0| 0

,,,,,,,,,,,,,,,, 2]

binary.

wl & R
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() Explain why a programmer might prefer to read the instruction in hexadecimal rather than in
binary.

2

x11.69in
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3 Steffi has a number of files of different sizes that contain her work.

Tick (v) to show whether each statement is true or false.

true

Statement 7

47KB is larger than 10MB.

250bytes is smaller than 0.5MB.

50GB is larger than 100MB.

1TB is smaller than 4GB.

O Type here to search
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(a) The denary number 57 is to be stored in two different computer registers.

Convert 57 from denary to binary and show your working

(b) Show the binary number from part (a) as it would be stored in the following registers.

Register 1

Register 2

21

() Abinary number stored in a register can have many different uses, for example an address in
main memory.

Give two other uses for a binary number stored in a register.
Use 1

Use 2
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() Aregister in a computer contains binary digits.

0 0 0

The contents of the register represent a binary integer.

Convert the binary integer to hexadecimal

© UCLES 2017 221012/MIIAT [Turn over

Tzasp
11/4/2019 B
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1

Arobot arm in a factory is programmed to move products.

The binary instructions to operate the robot arm are:

Operation Binary Instruction
up 11|
DOWN ofo]o
LEFT 100
RIGHT o1 |1
OPEN 110
CLOSE oo |1

The instructions are entered as hexadecimal values.

An operator enters the values:

oL

% prvern
Y g o

117472019
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The instructions are entered as hexadecimal values.
An operator enters the values:
9 1 c 3 F

Convert the values and write down the operation (e.g. RIGHT) carried out by the robot arm

O Type here to search
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1 Awashing machine has a small display screen built into it.

One use of the display screen is to show an error code when a problem has occurred with a
washing cycle.

(a) State whether the display screen is an input, output or storage device.
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, 0]
(b) The display screen shows a hexadecimal error code:
E04
This error code means that the water will not empty out of the washing machine.

Convert this error code to binary.

31

(¢) State why hexadecimal is used to display the error code.

- cm@ s N @@ = @mQ WM - ae
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(¢) State why hexadecimal is used to display the error code.

(d) Identify three sensors that could be used in the washing machine.

State what each sensor could be used for.

Sensor 1
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1 Jane answers an examination question about computers and data correctly.
Six different words or numbers have been removed from her answer.

Complete the sentences in Jane’s answer, using the list given. Not all items in the list need to be
used.

2
10

16

analogue
binary
denary
digital
hexadecimal

As humans, we process ... S S data, but a computer cannot

process this type of data. For a computer to be able to process data it needs to be

converted 10 ..._................................ data.

As humans, e mOStly USe @ ........__.................._............. number system;
this IS @Dase ......................................._.. number system.

Computers usea........... S ... number system;

this IS @Dase ......................................._.. number system.

[e1

o =] @ A Q& = m Q Mm% n T
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Dheeraj identifies three hexadecimal numbers.

Write the denary number for each of the three hexadecimal numbers

©UCLES 2018 2210/11MuNE
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1 Different units of data can be used to represent the size of a file, as it changes in size.
Fill in the missing units of data, using the list given

© byte
+  gigabyte (GB)
+  megabyte (MB)
+ nibble

The units of data increase in size from smallest to largest

Smallest bit
kilobyte (kB)
Largest terabyte (TB)

[41

- cm@ s N @@ = @ Q W - ae
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A stopwatch uses six digits to display hours, minutes and seconds.

The stopwatch is stopped at

02:31:58

Hours Minutes Seconds

An 8-bit register is used to store each pair of digits

(a) Write the 8-bit binary numbers that are currently stored for the Hours, Minutes and Seconds

Hours

Minutes

Seconds

Comment
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4

T
(b) The stopwatch is started again and then stopped

When the watch is stopped, the 8-bit binary registers show.

Hours 0 0 0 0 0

Minutes

Seconds

Write the denary values that will now be shown on the stopwatch.

Hours Minutes Seconds

Jafar is using the Internet when he gets the message:
“DO03, page is not available”

Jafar remembers that hexadecimal is often used to represent binary values in error codes

Convert the hexadecimal number in the error message into 12-bit binary.

@ ® * m
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Write the denary values that will now be shown on the stopwatch.

Hours Minutes Seconds

4 Jafaris using the Internet when he gets the message
“DO03, page is not available”
Jafar remembers that hexadecimal is often used to represent binary values in error codes

Convert the hexadecimal number in the error message into 12-bit binary.

O Type here to search
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Computers use a character set to convert text into binary.
One character set that can be used is ASCI
Each letter in ASCII can also be represented as a denary value.

(a) The word BUS has the denary values:

B u S

66 85 83

Convert the denary values into 8-bit binary.

66

(b) Each letter in ASCII can also be represented as a hexadecimal value.

The word KEY has the 8-bit binary values:

846PM
019

O Type here to search W |
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(b) Each letter in ASCII can also be represented as a hexadecimal value.

The word KEY has the 8-bit binary values:

K E Y

01001011 01000101 01011001

(D Convert the three 8-bit binary values into hexadecimal
01001011
01000101

01011001

x11.69in

846PM
019

O Type here to search W |
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3

Give three other uses of hexadecimal notation in computer science.

State two benefits of using hexadecimal notation to represent binary values.

Benefit 1

2

. sa7oM
O Type here to search z W Q ) D 11700
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The MAC address of a device is represented using hexadecimal
Asection of a MAC address is shown. Each pair of hexadecimal digits is stored using 8-bit binary.

(a) Complete the table to show the 8-bit binary equivalents for the section of MAC address. The
first number has already been converted.

6A FF
01101010

(b) Explain why data s stored as binary in computers

5  Data can be transferred using half-duplex serial transmission.

(a) Describe serial transmission

857PM
019

O Type here to search ] W |
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1 Hexadecimal is used for MAC addresses :
Part of a MAC address is given
97 -5C-E1

Each pair of digits is stored as binary in an 8-bit register.

() Show what the binary register stores for each pair of the given digits.

97

5C

E1

[61

(b) Explain what is meant by a MAC address.

- cm@ s N @@ = @mQ M - ae
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(b) Explain what is meant by a MAC address.

(c) Give two other examples where hexadecimal can be used.

Example 1
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4 Adigital alarm clock is controlled by a microprocessor. It uses the 24-hour clock system (i.e. 6 pm
is 18:00).

Each digitin a typical display is represented by a 4-digit binary code.

For example:
1st digit (0)

2nd digit (8)

i is represented by:

3rd digit (3)

(clock display)

4th digit (5)

i

(clock display)

O Type here to search M @ @€ * m Q




image2.png
T 167476-specimen-paper-1-2016.pdf - Adobe Reader

Ele Edit View Window Help

SBRzeDs

O Type here to search

D@ [c]iu|= @] H Bz

Tools  Sign = Comment

i

(clock display)

(b) What would be stored in the 4-digit binary codes if the clock display time was:

1st digit

2nd digit

3rd digit

4th digit

m s Q@ & * m Q
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10

8 Computer memories are measured in terms of the number of bytes.

(a) () Whatis meant by the term byte?

(ii) The number of bytes in a Gigabyte can be wiitten as 2

What is the value of x?

(b) Flash memories and CD-RWs are used as backing media for computers.

Give two differences between these two media.

1

m s Q@ & * m Q
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