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Section I

Total marks (20)
Attempt Questions 1 —20
Allow about 35 minutes for this section

Use the multiple choice answer sheet
Select the alternative A, B, C or D that best answers the question

1.  Whenis the use of customised off-the-shelf software appropriate?
(A) when there is not time to develop the source code from scratch
(B) when there is a relevant product available that can be ethically and economically
modified
(C) when it is cheaper to purchase an application package
(D) when there is no one in the company with the skills to develop the package themselves

2. What does a structure diagram show?
(A) media and the separate processes used in the system
(B) the structure of an individual program within a complete system
(C) subtasks, their relationships, and the data passed between them
(D) people, storage, separate processes and data passed between them

Refer to the following railroad diagram when answering Questions 3 and 4.

()

: !
Wiggle . l Woo C ~ CYA
\’

3. On this railroad diagram:
(A) CYAis defined elsewhere, whereas Woo, Phim and Pong are non-terminal symbols. ‘
(B) Woo, Phim and Pong are defined elsewhere, whereas CYA is a non-terminal symbol.
(C) CYAis defined elsewhere, whereas Woo, Phim and Pong are terminal symbols.
(D) Woo, Phim and Pong are defined elsewhere, whereas CYA is a terminal symbol.

4. In EBNF, the above railroad diagram could be written as:
(A) Wiggle = <Woo>({<Phim>|<Pong>|!§‘>CYA
(B) Wiggle = <Woo> [<Phim>|<Pong>] YA
(C) Wiggle = Woo [ Phim | Pong | ] [Phim | Po> } xCYA>

(D) Wiggle = <Woo> [<Phim>|<Pong>({’ <Phim>|<Pong>]})CYA
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Refer to the following diagram when answering Questions 5, 6 and 7.

C

5.  The above diagram can be best described as:

(A) asystem flowchart
(B) a context diagram
(C) adata flow diagram
(D) asystem model

6.  Which of the following is true?

(A) A and B are processes. C, D and E are external entities. Fis a data store.a— g
show data movements.

(B) A and B are external entities. C, D and E are processes. F is a datastore.a—g
show data movements.

(C) A and B are sinks. C, D and E are sources. F is an external entity. a — g are call
lines.

(D) A and B are processes. C, D and E are modules. F is a file. a — g are call lines.

7.  There are problems or errors on the above model. Which statement describes the
most significant problem?

(A) D provides feedback, via F, to C.

(B) E could be removed without affecting the solution.
(C) B provides both input and output, this is not allowed.
(D) No parameters are shown.
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10.

11.

12.

Which type of sort uses a shuffle process to place the pext unsorted element in its correct
position in the sorted part of the array?

(A) shell sort

(B) bubble sort
(C) selection sort
(D) insertion sort

What could cause a syntax error?

(A) inappropriate use of a reserved word

(B) arithmetic overflow

(C) not setting the appropriate condition before entering a pre-test loop

(D) use of the statements
Let count=0

Let average = total / count

If a program is required to be able to locate a particular (user determined) value within a
large, ordered array, the most appropriate algorithm for this action would be a:

(A) selection sort
(B) insertion sort
(C) binary search
(D) linear search

A developer may use a storyboard to:

(A) help define the boundaries of the problem

(B) assist in the design of the user interface

(C) describe the logic of the solution

(D) represent the complexity of the software solution

The RAD approach to software development is characterised by:
(A) a strict sequence of events resulting in high quality products.
(B) the use of reusable components and fast development times.
(C) customisation of existing applications.

(D) the use of CASE tools and specialised personnel.
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13. Tests to ensure the solution performs with large files or large volumes of input would form
part of:

(A) algorithm testing.
(B) module level testing.
(C) program testing.

(D) system level testing.

14. In the correct sequence, the THREE essential processes when translating source code into
executable code are:

(A) lexical analysis, syntactical analysis and code generation.
(B) syntactical analysis, lexical analysis and code generation.
(C) interpretation, compilation and incremental compilation.

(D) code creation, code generation and code execution.

15. A software product distributed as shareware in most cases:
(A) can be freely copied, distributed and altered.

(B) includes the source code so future programmers may use routines within their own
products.

(C) can be freely copied and distributed but not altered.
(D) cannot be installed and used until the licence fee has been paid.

16. Claiming a section of code to be your own when in fact someone else created it could be best
described as:
(A) stealing.
(B) a copyright infringement.
(C) plagiarism.
(D) reverse engineering.

17. The CPU contains a register known as the program counter. Which statement best
describes the program counter?
(A) Storage area for the next instruction prior to its execution, this inctudes not just
the instruction but also its associated operands. Each instruction is fetched in turn
and stored in the program counter. -

(B) Maintains a record of the line number of the currently executing instruction. As
programs are sequential the program counter is merely incremented after the
instruction has been executed.

(C) Stores the address in memory of the next instruction to be executed. It is called a
counter as in most cases instructions are executed sequentially so the program
counter is merely incremented.

(D) The system needs to know which program is currently using the resources of the

CPU. The program counter holds a binary code indicating the program that
currently has control and is executing within the CPU.
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Refer to the fictitious source code below when answering Questions 18, 19 and 20.

18.

19.

Define
Range as [1...10] of int.
Domain as [0...5] of int.
Temp of Domain.
DeéviceType using
Desc of char(Range)
Cost of int
Stock of bool.
Device(Domain,Domain) of DeviceType.
Const
cDevice of DeviceType
Set Desc to Null
Set Costto O
Set Stock to False.
Begin
ForEach Domain
Set Device(Domain,Domain) to cDevice.
Main
ForEach Domain
ForEach Temp
Using Device(Temp,Domain)
Set Cost to Input...

What type of data structure is Device?

(A) A 2 dimensional array containing 12 elements.

(B) A record containing 3 fields, one of which is an array.
(C) A2 dimensional array of 36 records.

(D) A 2 dimensional array of 25 records.

Which of the following lists contain only identifiers?
(A) Device, cDevice, Domain, Range, Temp

(B) Define, Const, Begin, Main

(C) char, int, bool, DeviceType

(D) Set, ForEach, to, as, of

20. The best description of the processing occurring is:

*{A)
@)

%<(C)

structure is then input in turn.

Device structure is then input in turn.

then repeatedly set to each Input.
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Device is initialised using the constant cDevice. Each Cost within the Device
Device is incorrectly initialised using the constant cDevice. Each Cost within the
The data structure Device is replaced by cDevice. A subscript out of range error

would occur when the code following Main is executed.
(D) Device is incorrectly initialised using the constant cDevice. The variable Cost is

.......
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Section I1

Total marks (60)
Attempt Questions 21 - 23
Allow about 1 hour and 50 minutes for this section

Answer in the spaces provided on this paper.
If you include diagrams in your answer, ensure they are clearly labelled.

Question 21. (20 marks)

A freelance Web designer has developed a series of integrated Web pages for one of their
clients. The pages utilise a system known as Active Server Pages (ASPs). This system uses
a common scripting language to read and write to a database, it then creates the HTML
pages based upon the information retrieved from the database. These HTML pages are then
sent to the Internet users for viewing within their browser. It operates in a similar manner
to many commercial On-line shopping sites but has some new methods of achieving the
results.

(a) The web site has a search facility. On the search page, the Internet user enters one or
more words into a text box. This information is then sent back to the Web site where it
is analysed. Due to the design of the database, the search words have to be placed into
an ascending alphabetical order. DoSplit is intended to retrieve a string from an incoming
web request, split this string into an array of strings, and then sort the array into
ascending order. ’

The algorithm created to perform most of the DoSplit processing is reproduced below:

1. BEGIN DoSplit(SearchWords(Q)

2. AllWords = RetrieveText

3. IF HasCharacters(Allwords) THEN

4, SearchWords() = Split(AllWords, " ") ‘Splits the text into a string array R
5. SortWords (SearchWordsQ)

6. END IF

7. END

8.

9. BEGIN SortWords(SearchWordsQ)

10. UnsortedAreaStart = 1 o

17. WHILE UnsortedAreaStart < LastElementinArray(SearchWordsQ)

12. LaterString = SearchWords(UnsortedAreaStart) F«n\{»\}—-

13. PositionOfLaterString = UnsortedAreaStart ) !

14, FOR Count = UnsortedAreaStart + 1 TO LastElementinArray(SearchWords(Q)
158. : IF SearchWords(Count) > LaterString THEN

16. ‘ LaterString = SearchWords(Count)

17. PositionOfLaterString = Count

18. END IF

19. END FOR

20. SwapStrings SearchWords(PositionOfL.aterString), SearchWords(UnsortedAreaStart)
21. UnsortedAreaStart = UnsortedAreaStart + 1

22. ENDWHILE

23. END

Question 21 continues on the next page
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(i) Using the test data below, perform a desk check of the SortWords procedure. 3
Use a separate column for each array item.

SearchWords(0) = "apple”
SearchWords(1) = *zo00”

SearchWords(2) = “key” / " j‘
SearchWords(3) = “monkey” ' Lé

PR A S BN pe Nt P

O [#h"[ () |e” | @ ke’ [ (9) | Tral]
AWLZ“ | ”k{’j ”mml:g“ “ZCD"

e

Question 21 continues on the next page
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(ii) With reference to your desk check in part (i) describe any problems in the
algorlthm and suggest how these¢ prohlems (;/,Zld be corrected

¢ prob e 't cort
6 \Mluzf Corone ) ’7((% nmblm\f canld.

19( W(C+€A’\(4T‘%{ AV awing 4
i algarthm thed por ﬂﬁjﬁﬁd«ml}
wark . This shald be dick—rsicked 4p

Q@f\{ﬂv make SWL T warks. 7he  £ix //4/\/
(mglomarted into e core 7( “(hunges
%%wlﬂ\ b (leadu dotomerted 5 Pottdre
,’/;ffymmng Wit nat male By o mistake

(i) Identify the type of sort used in the SortWords algorithm.
xplam e logic used IF this sort.

Selection S The Airet eemgat (s marked
md 'H@ vost Of *)LM arey (S fﬂﬂM[
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2

a=C

b=on 5&‘2;’éﬁiﬁée?uii?féﬁ“%éi?iii‘li‘;ﬂ ?i“il‘é‘i}?m; s o Y 2
€=b ~earth\Nards (P&,ﬁm [aéfﬁf)/m = Jemp

__i_”a[LhMAS( UnSOrM"i{mftfa r)L) "!/S@“V CI'\WM/S ( ﬂlf# alf Wﬂmﬂ
‘@ femp = / Unsretedtion Start) '

=0
=t _ ‘
¢
5, 7
5= C ¢ Question 21 continues on the next page
N
5 = b
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/ (b) The Web designer has contracted a Web-hosting organisation, which has the facilities
to run the scripts and related files, to host the Web site for the Web designer’s client.
The contract between the Web-hosting company and the Web designer is for supply of
hosting services and is based on a cost per Megabyte transmitted or received basis.

(i) Once the ASP code has been placed onto the hosting web server, who owns the
code? What about the data that is (or will be) stored in the database on the '
hosting web site, who owns this data?

DlSCLlSS in elanont authorsth and copyright laws.

/ el a9 e porsn who wditabs
ny m 2 mmuxk’axvns Hhe c%mqﬁ% Thidoe,
has  creakd” The ASP
/ Scr{,oh anr Wretoe (¢ e patura
coonriart ot Tl it o ke dhyedl
,,\u diteiase will be gaed by Hhe
/it T clafobase  marvoemset svs‘f"av\ [r
1) ,alwav.f onA Py 115yt bt e ofahbﬁx |
whith 15 reated oy e erd use 3y owned T
b the e yse il fo ay Lhomha,o ot .n)[z/ W’M'

(ii) The reality is that most Web hosting companies have little control over the
content of Web sites on their servers. Discuss ethical issues related to the Web

designer using a Web-hosting organisation to host web, sites for clients.

Wﬁwﬁm Chranies on ow Itd carrol sio-
w ey servts. Thue wald be urdvds
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Question 21 continues on the next page
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(iii) The code in the Active Server Pages (ASPs) is in text form and can therefore
easily be read by someone who has internal network access to the Web server.
The site has been tested for external security holes and is certified secure from 4
all forms of hacker attack.

Discuss the responsibilities of the management of this host site to ensure that the
code in the pages is kept secure. In your answer outline some strategies that
ould be used to imp men? and mamtam these responsibilities.
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End of Question 21
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Question 22. (20 marks)

A fruit processing plant is examining the feasibility of having a new software system developed
to automate suitable parts of the administration of its operation. A software development
company has been contracted by the plant to examine the existing manual system and
recommend the most suitable solution.

A systems analyst from the software development company is currently collecting information
on which the recommendations will be based. The system flowchart below has been created by
the analyst to model the essential logic and flow of data through this system for an individual

grower’s fruit.

Process Delivery
delivery receipt
Fruit. . )’W'
processing g

I

Collect
fruit Calculate / Product
sample Yield File

I

Generate
grower
payments

Distribute
grower
payments

The grower file would be used to hold details on each individual grower. These details include
their name, address, phone number and ABN. The products file is to contain information about
each fruit delivery as it moves through the processing plant. The details within the product file
include, amongst other things, the type of fruit, a maturity index (which is a number in the range
0.00 to 7.00 indicating the ripeness of the fruit product), delivered weight and also the yield. The
yield is the amount of product derived after processing divided by the original delivered weight,
and is expressed as a percentage. The amount of product derived is calculated using random
samples of fruit from each grower. Reliability of yield is vital as growers are paid for fruit at a
rate based on the yield.

Question 22 continues on the next page
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(@) Discuss aspects of this system that are suitable for inclusion in the software and
aspects that more suitable @-? remain as manual operatlo

pmw Niquma ke el b dan
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Question 22 continues on the next page
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(b) Create a data diction
structures used to hold this in

examples to illustrate your answer.
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ary for both the Grower and Product files. Describe the data
formation during processing using diagrams or specific
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Question 22 continues on the next page =
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(c) Calculating the yield is a process that lends itself to computerization. As such, further
detail of the “calculate yield” process is required prior to coding. Complete the 4
following IPO diagram for this process.

Input : Process

Ori M) Wei &{f 0(|3mMWZIthM%m W

Wei 7
MM ma\ %&Lﬁﬁz%ﬂ it fomfom

m[o\\” ¥ /\Md '7«';»14! b §

T e v o

Lwe) 'M'W (~ "
. M‘X SA’ \Wffﬂﬂf&f# \/le{d\% ” B

Question 22 continues on the next page
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/
; (d) A number of the employees at the fruit processing plant are concerned about the

!

AN

impact of the new software on the nature of their jobs and work routines. Asa . 6
consequence the plant’s management have asked for a practical demonstration to be
given in an attempt to promote understanding and acceptance by the workers.

You have been assigned the task of creating a prototype detailing the main input
screens. This prototype will be used during the practical demonstration.

In the space below, construct a storyboard and a series of screen designs that will
form the basis of the prototype. Identify important features on your designs.
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End of Question 22
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Question 23. (20 marks)

Acme Accounting Company has over 10,000 customer accounts, details of which are stored in a
sequential file on disk. Each record contains the following details:

e Customer account number
e Password
6 - Current balance

Each morning, the customer details are read in from disk, and stored in an array of records. The last
record in the file contains a sentinel value of 99999 as the customer account number.

Throughout the day, customers can deposit or withdraw funds, and new customers can join up with
the company. When this happens, they are allocated the next sequential customer account number in
sequence, and a new password is generated for them as specified below.

Once validly generated, the new customer account number and valid password are to be stored at
the next vacant position in the array of records, with the current balance equal to the opening
balance specified by the joining customer.

At the end of the day, all of the customer details stored in the array of records are to be written back
to disk.

The mainline for the program is given in the following pseudocode.

BEGIN AccountProcess
OPEN Accounts File for iInput
LoadCustArray
REPEAT ,
Ask for next_transaction
CASEWHERE next_transaction
1. Withdrawal
2: Deposit
3. NewCustomer
ENDCASE
UNTIL next_transaction = 4

EndOfDay ,
END AccountProcess ' : e

- The NewCustomer routine has the following logic:

BEGIN NewCustomer
Ask for Customer_Details
AllocateNextAccountNo
REPEAT
GeneratePassword (pword)
Checklfunique(pword, error_flag)
UNTIL error_flag =0
CreateNewRecord
END NewCustomer

Question 23 continues on the next page
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(a) Construct a structure diagram to represent this system as it is described in the two
algorithms above. 4
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Question 23 continues on the next page

Page 18 of 25



Software Design and Development 2002 Trial Exam - Student Name[NUMBET :...coccevonneriunevscinnsnsesccessosssanasaes

(b) The password is an 8-character sequence, generated by taking 7 random letters,
alternately in upper and lower case. A digit between 1 and 9 is to be placed into a
random position within the password.

Following are examples of valid passwords:

RsIc7RuP

5KjDdSwK

Fy4MyFqT
A password must also be unique. It must therefore be checked against all current
passwords to ensure it is unique before it is accepted.

Using either flowcharts or pseudocode, design algorithms for the .
GeneratePassword and ChecklfUnique routines using the appropriate parameters,
and assuming that the array of records is defined as Global.

(Further space for your algorithms is provided on the next page)
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WOt Wi
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l t‘i S an Oy .

%%’Mr%mdeﬂ 15 4 {ﬂfﬁWﬂm{ Kecord
R letle = | 1o
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Bp FORC 1 vl
andom!'2€ “’ f{t

ot wayld HM ke *wmlz ﬂ/\/ﬁ'l'\ﬂfipﬁsjw@/ﬂﬂ /g/mo
@ech O% D/ @}/
Mﬁ/\ﬂ’[ ”\ ((H’ = \{[S /6

AND
BB Uheck HUngue - & ’gﬁw/w‘

ggé ‘fﬁfw fon | do lost jndex of mffy
| usafe sspquswom\ﬂ:md@q THE.
ok Oxd
N FOE
\F frd +YM/L THEN . 3 07D

print Offj pé&weﬂl alrw(\j easty. ! o s
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(Further space provided for answering part (b))

(SE
gﬂwm:f:(.&:sw@w{ J

(c) You have been directed by your project manager to test the ChecklfUnique routine,
once it is coded, using a driver. Design an appropriate algorithm for the driver, and
explain how it could be used to test the CheckifUnique routine.

%m ﬁfwmom( P (v))
fffom Wer
(;O)Q fon | o lost of s pf/smoﬂf ¥
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(d) The ACME Accounting Company’s custom application i is being developed by a team
of developers. Critically evaluate different types of softyare debuggmo tools suitable
for use during the products development

Whin e "
an_arer %@ A fmt?l Secﬁa( 7% #\L p/mrﬂrf
“Iwu MAM Y2548 wfﬁ leﬁ YMm"\ ’)/\L Lu hl/LL
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4o et how the yalues of varmﬂ@ Y, 4 ci\amw;
Arathe sftwore delyagry deol s T use YV
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lxectfhd\ m‘ o 1an POINT /h ﬁe/f
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use_ (5 cethma vavioes ack mmmani@
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Section III
Total marks (20)
Attempt either Question 24 or Questions 25
Allow about 35 minutes for this section
Answer the question on a SEPARATE piece of paper.
If you include diagrams in your answer, ensure they are clearly labelled.

Question 24 - Evolution of Programming Languages (20 marks)

(a) A new program is being written to manage the functioning of the school library.
The code below is a fragment of this program. :

class Item
{
public:
void virtual create Q;
veoid virtfual get_details Q;
void borrow (int customer_id, int no_copies);
void return (int customer_id, int no_copies);
private:
char() * isbn;
char() * publisher;
char( * fitle;
int total_copies;
int copies_borrowed;
1
class Book : public Item
{
public
void virtual create Q;
void virtual get_details Q;
private
char( * author;

}

class Magazine : public Item

{
public
void virtual create Q;
void virtual get_details Q;
private
int issue_no;

}

(i)  The library has an extensive collection of video movies. Make the necessary 5
additions to the code to include videos in the program.

(i) Identify the programming paradigm demonstrated by the code fragment

above. Describe each of the characteristics of the paradigm evident in this 3
code.
(iii) Explain how the development of the paradigm demonstrated in the code a4

above has affected the productivity of the programmers who use it.

Question 24 continues on the next page
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(b) Consider the following problem:

There are three playing cards face-up on the table.
* A heart is on the left of a club
* A queen is on the right of a three
* An eight is on the left of a diamond
e A diamond is on the left of a club

From left to right, what are the three playing cards?

This is a bit of an odd examination question as the solution is reproduced below:

Sow | 5 9
D¢ *

»a, '
aal | e

Describe how this solution can be found (or confirmed) using firstly a backwards-
chaining strategy and secondly using a forward-chaining strategy.

(¢) The logic paradigm is based on facts and rules, the functional paradigm is based
on functions, and programming languages based on either of these paradigms are 4
collectively called declarative languages.

Contrast declarative programming languages with more commonly used
imperative programming languages.

End of Question 24
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Question 25 — Software Developer’s View of the Hardware (20 marks)

(a) The following is a small portion of a text file viewed in hexadecimal.

54 68 69 73 20 66 69 6C
65 OD OR 62 6F 6E 74 67
69 6E'7370A 74 65 78 74

Using these hexadecimal to ASCII code equivalents as a guide:

OA - control character: LF
OD - control character: CR
20 — ASCI: space

41 - ASCII: A

61 - ASCII: a

Write out the above hexadecimal code as text as it would appear on a print out.

(b) A simple computer uses a 4-bit twos complement binary system for representing and
manipulating integers. This system cannot perform the following calculation
correctly.

7 —4=-11

By showing all working, in binary, explain why the computer cannot correctly
perform the subtraction and state what would occur as a result. '

(c) To represent fractional and very large numbers many computer systems use the
IEEE 754 single precision floating point standard. This standard specifies the use of
32 bits, where:

e the first bit represents the sign of the number
¢ the next 8 bits represent the exponent plus 127
¢ the remaining 23 bits represent the mantissa with the leading 1 removed

(i) Using the above information convert the following IEEE 754 single
precision floating pgint number into its decimal equivalent.

0-10600010 16000700000000000000000

(i) Distinguish between floating point and fixed point as methods for storing a
real number in a computer system. Why is floating point used so extensively?

Question 25 continues on the next page
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(d) Consider the following circuit diagram.

: B3
C ‘

1 ) >

D‘ D
(1) Complete a truth table for the above circuit showing all possible combinations of 2
inputs at A and B, the intermediate values at C to F and the final outputs at G.

—
L/

(if) Construct a simpler circuit diagram than the one above that produces the 2
identical set of outputs.

(e) The circuit diagram below is a binary half-adder.

A —

g)D- Sum
B 7

}— Carry

(i) Using the half-adder above, draw a circuit diagram for a full adder. -3
(ii) Most computers use either 32 bits or 64 bits to represent integers. Describe how
full adders can be connected to perform addition with these numbers. 2
End of paper
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