Topic 5: Computer Hardware

Do | understand how to ...

e explain the purpose of the central processing unit
(CPU);

e describe the role of the following components of the
CPU: the arithmetic logic unit (ALU), control unit and
immediate- access store;

e describe the role the following play in the fetch-
execute cycle: program counter, memory address
register (MAR), memory data register (MDR),
instruction address register (IAR) and ALU;

e describe the impact of clock speed, cache size, and
number of cores on CPU performance;

e describe the characteristics, typical uses, and
advantages and disadvantages of the following
input, output and storage devices:

— microphone;

— mouse;

— graphics digitiser;

— touch screens;

— speakers;

— printers (laser and 3D);

— hard disc drive (HDD);

— high definition (HD) storage media; and
— solid state drive (SSD);

e explain the purpose of random access memory (RAM),
read only memory (ROM) and cache.




5 John has purchased a laptop computer.

(a) The table below shows some of the technical specification for the laptop.

Operating system Windows 10 (64-bit)

- Intei® Core™ {5-7200U Processor
Processor - Dual-gore

-2.5GHz /3.1 GHz (Turbo Boost)

- 3 MB cache
RAM 8 GB DDR4 - 2133 SDRAM
Storage 128 GB SSD

(i) Complete the following table, about the processor components, by inserting
the appropriate values from the table above.

Processor component Value
Clock speed 2.5 GHe (3| GHe .
Cache size
3 MR
(1]
Number of cores - o »

(i) How does the clock speed impact on the performance of the central
processing unit?
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(iii) Describe the characteristics of the storage device provided with John's

laptop.
- Splid State clv{vei() - No MOU{VB: 70 rEs
- NQW“UD{&C"!.IE, “?Q&-SLL MWDB‘ 2]

(b) The system software on the laptop manages resources.

(i) Apart from allocating memory, list two other resources that are managed by
system software.

. Pato >‘\’bV9ae

» Processor b\ma» 2]
3 Hardw are. e, Softivwe,

(i) Explain how memory is allocated by system software when a user wants to
access data held on a hard disk.

"Ar W )Mc& \h M@MOM

- The W Space is a!/mkﬁ’@% preqiam

- "ﬁw ﬁymmmgs Wam{e)@’&( @&df o€ 0! Man3]
MEMBTYy WM Mo &sm@e@f veyulre

(c) Computer systems use different modes of processing. Complete the followmg
paragraph, using the phrases listed below, to explain the modes of processing.

real-time processing billing systems

Collecting groups of similar data over time and processing the data together is

airline booking systems ’ batch processing

called a"ki'l WGCMSMQ _This type of processing is suitable
for__lon ((MC: suﬁf'?mf Processing data immediately as it is collected
is called V&llJ ﬁlmﬁ' VVOC&S) 3Thls type of processing is

suttable o AV le. ook 9 _Systerns g
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5 (a) The following is a section of the specification for John’s computer system.

Windows 10 (64-bit)

Intel® Core™ i7-8700 Processor
3.2 GHz /4.6 GHz (Turbo Boost)
12 MB cache

16 GB DDR4 (2400 MHz)

2 TB HDD, 7200 rpm

256 GB SSD

YVVVVVVYY

(i) How much RAM does the computer have?

/6&’3 [1]

(i) What is the purpose of ROM in a computer system?

~Lead only  memory

va
- Non -us z/xii e - perm amnent twhen compuly )
is tumed off;
(iii) Give one advantage of John’s computer having a Solid State Drive.

/Z;arge s Torgge copaCity &y

%a L’?/’?/ [9«?54 [1]
- Fus for than Eead Eionl  hord diile.

The operating system on John’s computer includes a utility application.

(b) What is the function of the following two tasks carried out by utility software?

1. Disk defragmenting

?%ammqg dulu_as large (5 ar- offen {rgmnd
)VM L{_D tm& {:LD AL 55 Czﬁ/ﬁ{

2. Task scheduling
l/ﬂVSAC//M to qw AKX M USE ol Dloges ™

|
CWML) /ADR»LWWYC@ OI’ po_intern ‘4{3’%‘ ‘W(S [4]
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(c) John describes the Central Processing Unit (CPU) as the brain of the computer.

ALU

s |

IMMEDIATE ACCESS STORE

|
|
!
|

(i) What do the letters ALU stand for?

ﬂ V‘aﬂi’am@ﬁu a"lj Z,a&;i‘u UMj’r’C (1]

(i) What is the role of the Control Unit in the CPU?
: M[}Wf}iz: Hhe, execution of instuctions.
‘F@%{}\ ’j O ;(tbq”{"’c; C”;\:} (;i(;_ [2]

(d) Match the terms provided with the correct statements about the CPU and
fetch-execute cycle.

;f;;" N o S
'prOGRAM Yo VEMORY
{ counter 7, _PATA

: ER R REGISTER

Term Statement

Indicates the speed at which the

s e o CPU can operate measured in
U{OC"’( Jp%j [1] | gigahertz.

Stores the memory location

?/Qﬁi/am CDMV\“E"[” reference (address) of the next

instruction to be fetched.
Temporarily stores data being

”Aem { ‘Dé’ﬁl& transferred to and from memory.
Tz@j STV [1]
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5 All computer systems contain a CPU.

(a) What do the letters CPU stand for?

L/C/”/]W'H j/cu 839 ym L/M/i. [1]

R

(b) List two registers used in the Fetch-Execute Cycle.

1. Maﬂ/)w\fa A”%;; Zm 15 }fi
j

°- iy)g uc %”}7 Q"”" ’)’LCPf ‘if*- wujfﬂzm Covvitel

The speed that the CPU operates at is measured in cycles per second. One cycle
per second equals one Hertz.

(c) How many instructions will a CPU with a clock speed of 4 GHz carry out per
second?

Instructions per second Tick (V)
4 billion v
4 million

(d) How does the clock speed impact on a Computer s performance?

1 /\c C Pcf}?/%ww HM%({M(U i?f ’/’4’36 C/Di/ t’if%‘uﬁ;ﬂf‘s

%cw %;a» Hhe QPL( tan J’;!fqu;SS i< fruc troms

- The m%tv the c(udf Daﬁcf the moe
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6 Describe the functions of the following network resources.

1. A switch

i’\
2,1.,”!13\3 eSS Comnmlnl C(is!i”zf} ;D JLL&H ?-7;( SCiiel d- !:(

-
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i
Cia’w@ fo earh i,fflw
2. Arouter
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[4]
7 John runs a small joinery business. He uses the following devices in the office:
a laser printer
e a PC with a hard disk drive, a iarge screen and speakers.
(a) List two features of a typical laser printer.
T e
1. _than gy fu Dv il
— J
2. Ilighn <‘)¢ u; Miu Drr 2 UiNé [2]
J i

(b) John is going to change his PC to one which has a solid state drive. Describe
the advantage of using a solid state drive instead of a hard disk drive.
i1 rl\
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4 The Central Processing Unit (CPU) consists of the following main components:
the Control Unit, the Arithmetic Logic Unit and the Immediate Access Store.

What role do the following components perform in the CPU?

The Arithmetic Logic Unit

~Processes all te daly inside the CFU.

- Per ﬁJVMS ull mattengtical o?%afi:ong / caleul aézong
2«1_ a&,{,g ub tract, Mu{’i“le, Aii/‘!ﬁé

- E‘X&Mf?j‘ ull loq il @Wﬁbans =¥ ’m«@ %zoéf
aveoter o, less Hhen ez;(m {o.

The Immediate Access Store

~Stores Qrocpams (temprayi ) while they ave
bm u;se(:{

- 54@/@5 cleita (%@ﬂporﬁv; ( j) Whi (L W Ave,
beivg User,

- Cssentill o the fetth- cxecute cyele
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5 Computers make use of different hardware components.

(a) For each row in the table below choose the term that best matches the
description. (Not all terms will be used.)

Arithmetic and Logic Unit Control Unit Program Counter Cache
Description Term o
A small amount of high-speed memory close to the processor C 61’16
Responsible for fetching and decoding instructions ContVOI Um‘,t

LCE\r/ricis out calculations and comparisons /']'VI'H:L\VME{C '

cvel [o\ﬂfc (3]
VLV\\"C

(b) Using the words supplied below, complete the following sentence about the
Central Processing Unit (CPU). (Not all words will be used.)

Memorise Processing Manage

The main purpose of the CPU is to _ﬂ/\gﬂ%ﬁ_—‘ [1] the functions of a
computer by #ZQLQ%V [1] data and instructions.
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e 14166.09R

correct heading.

(c) Complete the table below by placing a tick (v) in the row under the

Elsie is producing a table to help her understand the differences between RAM
and ROM.

Statement RAM ROM |
The memory is non-volatile P
Data is read only and cannot be changed e
Data will be lost when the computer is turned off [
Stores current data and instructions that are being used v
[4]
(d) What do the letters IAS stand for?
/,,fmmed"m% A‘LCPSS STD re [1]
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8 The CPU is sometimes called the brain of the computer. Examiner Only
Marks |Re-mark
(a) Expand the acronym CPU. : ‘

Ce/\’hfa 1 Pfocessmﬁ um (+

]

(b) Identify the main purpose of the CPU.
EVCM P\CCe o M/\;lrma htm thatis 5Jf0Vec[ '
P*"oce,s&zo QD&S 'Hwe ugh the CPU. o

CPU  camiek oyt  inStructivng of compter's progrum|
(c) The terms given below are parts of the CPU. Complete the table by
matching each part of the CRU to the statement which best - matches

the role it carries out.’

Padd

ALU Control Unit Immediate Access
e : : Store
Statement Part of the CPU that

' carries out this role
Holds programs and data currently in use TVWMC"CIMfQ

kecess Store
ALU

Performs calculations and logical operations

Tells input and output devices how to carry
out instructions e (_)7]"_"0 (

Unit

[3]

(d) Use the words given below to complete the paragraph to describe the
role played by each of the registers when executing a program.

Memory Address Memory Data Program Counter
Register Register

When a computer program is running the ?VO& rar Co M'\'lﬁf

holds the address of the next instruction. The location of the next

item of data to be fetched is stored in the )\/\emw‘q A" ZJ(J/Z?\K :
8 :"s\%&’

When a data item is fetched from memory it is stored in the

Mem 0rY P 7163 iSter . [3]
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(e) Give one reason why ROM is suitable for storing the boot-up

program.
ROM 1S Aon- Vola(:’e H\C bbofw DrmMM
CaV\nbt bﬁ, Q %-e}'ed. 'V\ ,ZOM [1]

(f) (i) List one possible use for cache memory.

S"’br;yg MQS[/ ra@m{j{}j U.(@é/ /"’)\Sﬁ’ué’ﬁl‘[)’h\g

(i) Explain how the cache size o impacf.on CPU perfdrrﬁance.
Cache _memory Provides high Speec!
pecees ts nstructions.

Tucrevsed cache sige means moe
iNStruch'ons eun be Storgl (_[LD/“ 2]
(uste- access by the Proessar,
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