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CIE Computer Science
CHAPTER 1 - DATA REPRESENTATION
1)
A stopwatch uses six digits to display hours, minutes and seconds.

The stopwatch is stopped at:

0.2« 31458

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.
It Qe 3\ (6 ] ¢ r

3

Hus| @ | O | O 0 0 |0 10

Minutes | O 0 0 ( ( ( A

seconds | () O ( | { 0 ( (O /

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

When the watch is slope:d. theaaibit binaaf regisleis show:q' L .

[HA )
Hours 0 0 0 0 0 1 0 1
[ . I
Minutes l’ 0 0 0 1 1 0 1 0
Seconds 0 0 1 1 0 1 1 i

Wrile the denary values that will now be shown on the stopwatch.
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2)

Nancy has captured images of her holiday with her camera. The captured images are stored
as digital photo files on her camera.

Explain how the captured images are converted to digital photo files.

e 00 e m 000000 aE 000 tr RO BN e 0000000 e 000 e utnt s e dstrteesntiotnsarentsessnsssensessssesriosedensnesssenciarns aonncessnonsesrsssnsosessin

Different units of data can be used to represent the size of a file, as it changes in size.

Fillin 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

terabyle (TB)




4)

Jafar is using the Internet when he gets the message:

“D03, 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.
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A washing machine has a small display screen builtinto it.
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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 sto

(b) The display screen shows a hexadecimal error code:

Convert this error code to binary.

E04

This error code means that the water will not empty out of the washing machine.

rag/edevlce.
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6)

Data files are stored in different file formats.

Complete the table by providing a suitable file format for each file type. The first one has been

done for you.
File type File format

Pictures JPEG

Text , Hf /

Sound . MP3 /J

Video WPt # 4

/1a)
7)

(a) Explain the differences between the binary number system and the denary number system.
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8)
A robot arm in a factory is programmed to move products.

The binary instructions 1o operate the robot amm are:

Operation Binary Instruction

UP NENERERE =
DOWN olo|o]|1])
LEFT 1{ofo]| 1|4
RIGHT 0 1 1 0
OPEN 1 1 010 |(C
CLOSE 0 0 [l i3

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.

s
A

(5]




9)

5 (a) The denary number 57 is to be stored in two different computer registers.

Convert 57 from denary to binary and show your working.
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(b) Show the binary number from part (a) as it would be stored in the following registers.

] 115 [ 1] o £y
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(c) 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 ..... 040 G e TP e
..... it g HOD......... =
Gssi5l . l,,.ff.v.d,:....,._.._(fm...c. | S @]

[
(d) Aregister in a computer containszbinary digits. {0 =

¥ 4 £ &
0 0 1 1 1 0 1 0

The contents of the register represent a Hinary integer.

Convert the binary integer to hexadecin?
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10)
I 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.

(a) Show what the binary register stores}of each pair of the given digils/
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(b) Explain what is meant by a MAC address.

............. <. Mebia. Ao c-u,uq//

11)

Give two other examples where hexadecimal can»bysed.

Example 1 z(TB ...... u(r(udv; .....................................................................................
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12)

The following text is stored as a text file:

She sells sea shells on the seashore. The shells that she sells are sea shells | am sure.

Explain how lossless compression would compress this file.




