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Instructions 

1. 	 The tillle allowed i::; THREE (3) HOURS. 

2. 	 lleacl all the (j11cstiollS ill Sectior. A and Section B before ),011 start 

answering allY q1lestion. 

:J. 	 Answer all qncstjolls ill S('ctioll A. Answer any two questions of Sec­
tiou I3. Maximulll mark is LOO. 

4. 	 Use conect notation aud show all yonI' work on t,lw Hllswer script. 

DO NOT OPEN THIS PAPER UNTIL YOU ARE 

INSTRUCTED TO DO SO BY THE INVIGILATOn 




Section A 

Question 1 [25] 
\Vrit(, down the syntnx of (1 

11 What is the dcfnllH access sp<!cili('r of a slruc!,u/,(' 1ype? 

iii The }J'f"ivrdc lllClllhcni of a dass arc illH('C('ssilllc ontsidc tiw scope. 
Can they he IIlHlliplllntcd outside 1.11(' dass? If so, how? If lIot. wlly'![2] 

IV Explaiu a. cons!: fUJl(:I.iOll. [2] 

V What is ADT ami what docs ADT stHlld for'! How docs ()~O progralll~ 
llling haudlc ADT? [4] 

VI NalllC and explain three hasic cOllcepts of object oriclltcd prograllllllillg 
(OOr) [6]. 

vii Dcscri he the llalliC. dC:itrnctor all( l explain how ami when destructors 
work in a prograul. [6] 

VIll \iVhat is a postcondition of a fUllction? [1] 
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Question 2 [25] 

n 	 Ddill<' tlw class j)(}intT/Ilil' jo illlPl(~lIH'llt til<' Pl'OP('lti<'s of (l poiut ill 
two-dilll(;llSiouai plmw. [G] 

Y01!1' das;.; Ul1Ist c{Julniu fll11diollS 1.0 ill! livi<lllal1.v SId atH1 j'('tl'icv(~ ;1' 

awl :tI coonliuHt!:s, COlll-itl'llct,()),S to illitialize [I()irdTY]J(' objects aIld fiud 
<list.rUler: bdwCCll this potut IIlld c1llotil<'1' point. 

IfpI (:1:1, ifl) awl = (T:2' //'2) a)'(' l}(JintT!JIH' ohjects, thell pl.distafl.cl'(l/3) 
I'ctUrIlS the distaIH:(: hetweell pi HlHljJ2. The fOl'lu1!lkl for dis\.(lll(:(· is 

givf~n Ht); Dibtanr:c I (:/:'2. ~ :I: Ir' + (1/'2 ~ :tJ 1)2 

h 	 'Write tile defillitiolls of the 1l1('ll11 )(:1' flll1ctiollS of the class JHJ'intT,IJlH' 

ddilHXI ahove ill pcut a. [0] 

c 	 If we lmow two POi11l.:-; Oil a li11(:, we call dCl-icrihe various properties of 
n lille, snch as wlwtJH'l' tIl(' lilH' is Vf'l'1kal. horizollta1. or slanted. alld 
if LIw liue b Hull V( 

Define the class lineT,llT)c \vith two private data lllclllbcrs of ]Joint Ty]ic 

to store tlw coodiuatcs of two points Oll a )iw~ ill a two-<iiuWllsitollHI 
plallc. 

Among otJlCI'S y0111' class llUlst cOlltaill fUllctiolls t.o detel'mine if the 
liue is vertical, horizontaL or slanted, find the slope of t)w line, m, awl 
output the eqnation of tlw line in slope illtCl'CCptiOll form, y m;J: -+ c. 
The eqnatioll of a slope:, nl i;.; III =li~=l:J" If the: liun i;.; vmtieaL t.hell 
outpnt the equation ill form :r = (J. where a is a real lllllnbel'. 

d 	 \Nrit,(: tlw defiuitions of 1l1('1ll1wl' hmc:tioll of class l'incTI/]I(' ddiw'd in 
part. c.[O] 

c 	 \Vlmt kiud of a rdat.iollship c1()('s class point;'/'Yl'f: alH I class hnc1:I/l)( 
have'! [1] 



Section B 

Question 3 [25] 
a 	 Mark the followillg sLat('Il[(~lll.s as Ii'll<' or fellSI'. [G] 

III 	C++ poillt(~r variabks arc dcclnn:d 1\si ng I he word Jl()illt,(~l'. 

ii 	 III C++, tlw d(~rd'('n~lldllg opcmtol' has 11 higlwr pn:('cdcllCC tllall 
til(' dot operator. 

III 	 The stalcllwllt delete 1); dcallocatcs til(: v(\]'1al)lc pointc:r 1). 

IV if a POi11t('1" ]J points to (l dYllamic army. the delllCllts of]l (:(\11 1)(: 
proccssed \lsing a rallgp-l Jascd for loop. 

v Tlw biudillg of virinal fllUdiollS O('.CIll'S at (;(Hllpii<: tillle. 

b N amc a.llY C++ buiH operator OIl classes. [1] 

d \!\!ith suitable cXHlnpl<:s, cxplaiIl each of the followillg tc:rlllS: static 
hindiug and dyuamic bindillg. 

c 	\;\lith a suitable (,XHlllpk, (:xplaiIl how abstract classes arc dcfillCd. [2J 

f 	Answer the following questiolls rclat.illg to !.\vo-dilllCnsiol1 dynamic pointer 
variahle votes. 

\:Vritc a statmucllt that (kdarcs vote8 to be a poiuter of type into 
[1] 

11 	 \tYrite C++ code that dYllH.lllicully crcat<,s a tW(Hlilll(~llSi()llal array 
of GO rows awl 10 COllllllllS all( I (lO/(S ('Otlt,a.illS tlw ba:-)c addw~s of' 

that alTay- [4] 

iii 	\:Vrit(~ a C++ code LlmL (JIltpllls 1.111' datH s[on~d iuLo Ih(~ alTay 

votes onc row per COlllIII11. [:J] 

IV 	 \Vritc a C++ c()(h' that. dn(lll()(:atc~ tlw 1l1ClJlOl)' SP(\('(' occnpi('d 
hy tlw two-dilllCllSiOlWl <ll'wy t() vl'ilich notes poinls. [:l] 
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Question 4 [25] 

a 	 \\Trite dOWll tll(' .'i~!Jltax ['Of ('lit..;s IClUpia1.(' de('lmatioll, [1] 

b 	 COllsidu 11w rollowiu).!, (h:lflJatiOlJ: 

class st'l'(J,'rUJ(T 


{ 


}: 

\\Trite a statemcnt that sltoWH t,lw cb:laratioll in the class .'dl'anfjcr 

to ()V(~rload the operator =, 

11 	 \¥riU' a statclllcllt tha.t shows the declaratioll ill the class stranger 

to owrloml tIl(' hinarv operator - a.:-l a friend, [2] 

III 	 \Nrit(' a stah'lIlPlit. tlmt sho'vvs t1l(' declaratioll ill thc class st'lnuyeT' 

to ov(':rlo(1{l tIle 
function. [2] 

c 	Consider followillg class (Jrm,yClnss (b:larat.ioll, and t.he definition 
of the assignlllent operator overloading member function. 

class a.rTnyCl(J,ss 
{ 
private: 


int *list; 

int length; 

int lllaxSizc; 


private: 
const il.rrH.vClass& operator=(const nnnvClnss8t otlH~rLisl.) / / 

Dine 1 
{ 
if (this != &othcrLi:-;t) II L·tnc :2 

{ 
delete [] list: II foU/(' :J 
lllaxSizc = otlwrLis!.uHlxSiz(': I I Line 4 
]('l1gt.h oUH'l'LisUcllgtit: II Linc .5 



list W'W illt[IlI(lXSizl']: II Lhl( (/ 

for(int i = 0: i < \('llgtiJ: i++) II Linr 7­

li:-;tfij = oliwr.list[i]: I I Lint' 8 


return *tilis: II Lin! f) 

} ; 

ExpiH.in each St.i\t!~llWllt of til<' ddillitioll of operator= tlmt have a ('OJ\l ­

Illellt Linf' N, N =cl ... <J. \V \ J('l'I , lIC('CSS(lr~! discllss tlw rolc/illlport.(I11C(' 
of Imviug these :..:tHt(~lllClltS. [12] 

d 	 COllsi(kr the follmvillg dcdarHt.iou: 

tClllplat(~ <class type> class :.;f'{'II:nYIT 

{ 

private: 
type a: 
type h 

Write H st.nt!:llH'ut that dcd(ll'cS s()l~j to be Hll ohject of type 
stranye snch t.hat the private lllclllbcr variables (} (111d Ii arc of 
type int. [2] 

II 	VVritc a st.atement t.hat sllO'wS the declaration ill the class stmngc 

to overlorul tlw opnat.or == for the class sin/.nyc; as a lllcmbcr 
fllllCtiol1. [2] 

iii 	ASSll111e two objects of type slmnl)(' nn' equal if tlJ('ir COlT('SPOlHl­
illg lllember variables arc ('{111<11. V/rit(' tll(' ddiuit.iol1 of tllC fmw­
tioll operator == for the class stm.'lIf}cT, which is oV('rioad(:d (IS (\ 

lllclllhcr flluct i01l. [2] 

(j 

http:opnat.or
http:ExpiH.in


Question 5 [25] 

a 	 Givc t'vVO n~asollS why wc p1i1<'C 111(' d,\ss (ldiuitioll file ill thc hI'(\( In 
file, a11<l the ddilliLioll oj' lllelllllcr fllu('1 iOlls ill I.he implclllent.atioll fil(~'! 

[2] 

b 	 For class tcwplates, why do(~s t.he lllcchclllislll of sqmm Clou of llCad(~l' 
files all(1illlpleuleutatiou fill' uot working? [2] 

c 	 Explain why YOIl V/Ol1ld ll<~('<l public, protected. awl private lllClll­
bel's in a cla::-;s [:3] 

cl 	 \Afhcu iuitializiug au olljccl of a dcriwd class, which ('oustructor (~x('­
cutes first betwccn that of tlle base class or derived da::-;s? [1] 

(~ 	 Whcn exiting tlw scope of au object of a derived class, which destrnctor 

execute fir:-;t between that of the iJase class or derived class? [1] 

f 	Explain the followiug flluction prototype. for a method in a class called 
r)l) i ('c't r31 , 	 I'.J . "" l J 

*Objcd COlUp(const Object. 8.; ohj) const; 

g 	Whcn w01'king with umltiplc iuclusiou of headcr files. csp(~cially iu­
heritauce, cOlllpil(~-tiulC errors s\lch as, ., an idcnLificT has aln;ady been 

rieda.Ted' occur. 

vVith an aid of code suippet. cxplaill how to avoid this prohlem. [4] 

h With respect to exception handliug, auswer the followiug quc::-;tions. 

vVlmt will happcu if au exception is throwu hut not caught'! [2] 

u How mallY pa.rClmders can a catch block have'! [1] 

III \Afhich catch l)lock ('atches all typcs of (~x('(~ptious'! [J1 

COllsi(h~r the followiug reclll'siw fllndioll. 

int 1'(:(; Tes (int (J" int b) 
{ 

if (a < fJ) 

'I'du:,"n (J, + b: 
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else 

return 'I,(,(,rll's(a II. 11+ J): 


(a) 	 it\Pllt,ify the has!' casco [l] 

(b) 	idclltify Ute g('11(:nl1 casc, [1] 

(c) 	 what is t.lH' olltPllt of 111\' followillg stal,cHicllt'! [:3] 
cout « '1,(,('7'(,8(-10. 8) « endl: 


