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►	 ,t;tpdhj;jhs; gFjp A (tpdhf;fs; 1-10)> gFjp B (tpdhf;fs; 11-17) vd;Dk; ,U 

gFjpfisf;nfhz;lJ.

►	 gFjp A:
	 vy;yh tpdhf;fSf;Fk; tpil vOJf. xt;nthU tpdhTf;FKupa ckJ  

tpilfisj; jug;gl;Ls;s ,lj;jpy; vOJf. Nkyjpf ,lk; Njitg;gLnkdpd;> ePH 

Nkyjpfj; jhs;fisg; gad;gLj;jyhk;.

►	 gFjp B :
	 Ie;J tpdhf;fSf;F khj;jpuk; tpil vOJf. ckJ tpilfisj; jug;gl;Ls;s 

jhs;fspy; vOJf.

►	 xJf;fg;gl;Ls;s Neuk; Kbtile;jJk; gFjp A ,d; tpilj;jhshdJ gFjp B ,d; 
tpilj;jhSf;FNkNy ,Uf;fj;jf;fjhf> ,U gFjpfisAk; ,izj;Jg; guPl;ir 

kz;lg Nkw;ghHitahsuplk; ifaspf;f.

►	 tpdhj;jhspd; gFjp B I khj;jpuk; guPl;ir kz;lgj;jpypUe;J ntspNa vLj;Jr; 

nry;tjw;FmDkjpf;fg;gLk;.
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gFjp AA

01.	 xt;nthd;Wk; m jpzpitf; nfhz;l P, Q vDk; ,U Jzpf;iffs; xU xg;gkhd 

fpilahd jiuapd; kPJ xNu Neu;f;Nfhl;by; xd;Wf;nfhd;W vjpu; jpirfspy; ,aq;fp 

NeUf;F Neu; NkhJfpd;wd. NkhjYf;Fr; rw;W Kd;du; P, Q ,d; Ntfq;fs; KiwNa  

u, nu MFk;. Nkhjypd; gpd;du; Q Jzpf;ifapd; ,af;fj; jpir khWtNjhL> mjpypUe;J 

xU Fwpg;gpl;l J}uj;jpy; cs;s Rtupy; Nkhjpa gpd; Q ,d; Ntfk; mjd; Muk;g  

Ntfj;jpd; miug;gq;fhf khw;wkilfpd;wJ. 
1
2

1
5

n=   vdpd;> RtUf;Fk; Q  Jzpf;iff;Fk; 

,ilapyhd kPsikTf; Fzfj;ijf; (Coefficient of restitution) fhz;f. Jzpf;iffSf;F 

,ilapyhd kPsikTf; Fzfk; 

1
2

1
5

n=

 MFk;.

	 ........................................................................................................................................................................................................................
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02.	 jiu kl;lj;jpypUe;J H cauj;jpy; rPuhd v Ntfj;jpy; fpilj; jpirapy; nry;Yk; 

xU thD}u;jpapypUe;J xU nghUs; tpLtpf;fg;gLfpwJ. mg;nghUs; h cauKila 

xU fl;blj;ij ,Nyrhf cuha;e;J nry;fpwJ. nghUs; tpLtpf;fg;gl;l ,lj;jpypUe;J 

fl;blj;jpd; miktplkhdJ 
2( )H hv

g
−

 fpilj; J}uj;jpy; cs;sJ vdf; fhl;Lf. 

NkYk;> mg;nghUs; fl;blj;jpw;F mg;ghy; jiuia milAk; fpilj; J}uk; NkYs;s 

J}uj;ijg; Nghy ,Uklq;F vdpd;> mg;nghUs; ,aq;fpa Neuj;ijf; fhz;f.

	 ........................................................................................................................................................................................................................
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	 ........................................................................................................................................................................................................................
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03.	 xt;nthd;Wk; 2m kw;Wk; m jpzpTfisf; nfhz;l A, B vDk; 

,U Jzpf;iffs; xU epiyahd xg;gkhd fg;gpapd; Nky; 

nry;Yk; xU,Nyrhd ePl;lKbahj ,ioapd; ,U KidfspYk; 

fl;lg;gl;Ls;sd. cUtpy; fhl;bathW A Jzpf;if 

fpilahd jiuapypUe;J h cauj;jpy; ,Uf;fj;jf;fjhf  

njhFjp Xa;tpypUe;J tpLtpf;fg;gLfpwJ. mg;NghJ njhFjp 

3

1
2

6

g

m gh

 vDk; rPuhd Mu;KLfYld; ,aq;fp A Jzpf;if jiuapy;  

NkhJfpwJ. Jzpf;if A ,w;Fk; jiuf;Fk; ,ilapyhd  

kPsikTf; Fzfk; 1
2
 vdpd;> Nkhjypd; NghJ ,ioapy; 

Vw;gLk; fzj;jhf;F kWjhf;fk; (Impulsive reaction) 

3

1
2

6

g

m gh  

vdf;fhl;Lf.
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04.	 M jpzpTila xU Nkhl;lhu; thfdk; fpilf;F 1 1sin
g

−  
 
 

 rha;thd xU ghijapy; 

Nky; Nehf;fp v vd;w mjp$ba Ntfj;Jld; nry;fpwJ. khwhj; jiltpir R MFk;. 

thfdj;jpd; tYitf; fhz;f. ,g;NghJ m jpzpTila xU gpd;ngl;b (Trailer) xU 
,Nyrhd ,izg;Gf; Nfhypdhy; ,e;j Nkhl;lhu; thfdj;Jld; ,izf;fg;gLfpwJ. 

Nkhl;lhu; thfdk; mNj tYTld; fpilg;ghijapy; epiyahd a Mu;KLfYld; 

,aq;FfpwJ. Nkhl;lhu; thfdj;jpd; kPjhd jiltpir khwpypahf ,Uf;Fk; NghJ> 

thfdj;jpd; Ntfk; 2v Mf ,Uf;Fk; epiyapy; ,izg;Gf; Nfhypd; ,Oitiaf; 

(Tension) fhz;f.

	 ........................................................................................................................................................................................................................

	 ........................................................................................................................................................................................................................

	 ........................................................................................................................................................................................................................

	 ........................................................................................................................................................................................................................

	 ........................................................................................................................................................................................................................

	 ........................................................................................................................................................................................................................

	 ........................................................................................................................................................................................................................

	 ........................................................................................................................................................................................................................

	 ........................................................................................................................................................................................................................

Grade 13 Combined Mathematics II 

1. Two	particles	𝑃𝑃	and	𝑄𝑄,	each	of	mass	𝑚𝑚,	move	towards	each	other	along	the	same	straight	line	

on	a	smooth	horizontal	floor	and	collide	directly.	Just	before	the	collision,	the	velocities	of	𝑃𝑃	
and	𝑄𝑄	are	𝑢𝑢	and	𝑛𝑛𝑛𝑛	respectively.	After	the	collision,	the	direction	of	motion	of	particle	𝑄𝑄	is	
reversed,	 and	 due	 to	 colliding	with	 a	 wall	 located	 at	 some	 distance	 from	 the	 particle,	 the	

velocity	of	𝑄𝑄	becomes	half	of	its	initial	velocity.	If	𝑛𝑛 = 1
2,	find	the	coefficient	of	restitution	

between	the	wall	and	particle	Q.	The	coefficient	of	restitution	between	the	two	particles	is	15.	

	

2. An	object	gently	released	from	an	aircraft	moving	at	a	uniform	speed	𝑣𝑣	at	a	height	𝐻𝐻	from	the	

ground	level,	just	clears	the	top	of	a	building	of	height	ℎ.	Show	that	the	building	is	located	at	

a	horizontal	distance	of	 2( )H hv
g
− from	the	position	O	where	the	object	was	released.	

Furthermore,	if	the	object	hits	the	ground	at	a	distance	twice	the	above	horizontal	distance	from	

𝑂𝑂,	find	the	time	of	flight	of	the	object.	

3. Two	particles	𝐴𝐴	and	𝐵𝐵	of	masses	2𝑚𝑚 and	𝑚𝑚	respectively,	are	attached	to	

the	 two	ends	of	a	 light	 inextensible	string	passing	over	a	 fixed	smooth	

pulley.	As	shown	in	the	figure,	particle	A	is	kept	in	equilibrium	at	a	height	

𝑙𝑙	from	a	horizontal	floor	and	released	from	rest.	Show	that	the	system	then	
moves	with	a	uniform	acceleration	of	3g	and	particle	A	collides	with	the	

floor.	

If	the	coefficient	of	restitution	between	particle	A	and	the	floor	is	12,	show	that	the	impulsive	

reaction	created	on	the	string	due	to	the	collision	is	𝑚𝑚√6𝑔𝑔𝑙𝑙.	
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05.	 xU xg;gkhd epiyahd tisak; O ,d; Clhfr; nry;Yk; 

3l ePsKila xU ,Nyrhd ePl;lKbahj ,ioapd;  

Kidfspy; m kw;Wk; 2m jpzpTila P, Q vDk; ,U  

Jzpf;iffs; ,izf;fg;gl;Ls;sd. cUtj;jpy; fhl;bathW 

Q ikakhf mika P Jzpf;if xU fpilahd tl;lj;jpy; 

rPuhd 

2
g
l

ω

ω =

 Nfhz Ntfj;Jld; ,aq;FfpwJ vdpd;> ,ioapd; 

OP gFjp epiyf;Fj;Jld; mikf;Fk; Nfhzj;ijf; fhz;f. 

mj;Jld; 
2
g
l

ω

ω =  vdf; fhl;Lf.
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06.	 tof;fkhd FwpaPLfSld;> O vDk; epiyj;j Gs;sp gw;wp A, B Mfpa Gs;spfspd; 

jhdf; fhtpfs; KiwNa 
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 MFk;. 

Neu;f;NfhL AB ,d; kPJ C vDk; Gs;sp 
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 MfTk; 

,Uf;FkhW mike;Js;sJ. 
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 ,d; ngWkhdq;fisf; fhz;f.
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1133  ffYY%%aaKKsshh  

iixxhhqqllaa;;  ..KKss;;hh  𝑰𝑰𝑰𝑰  

01. tl tflys ialkaOh 𝑚𝑚 jQ 𝑃𝑃 yd 𝑄𝑄 wxY= folla iqug ;sria f.ìula u; tlu ir, 
f¾Ldfõ tfy;a m%;súreoaO ÈYdj,g p,kh fjñka irj hefÜ' .egqug fudfyd;lg 

fmr  𝑃𝑃 yd 𝑄𝑄 ys m%fõ. ms<sfj,ska 𝑢𝑢 yd 𝑛𝑛𝑛𝑛 fõ' .egqfuka miq 𝑄𝑄 wxY=fõ p,s; ÈYdj 

m%;súreoaO jk w;r wxY=jg hï ÿrlska we;s ì;a;shl je§u ksid 𝑄𝑄 ys m%fõ.h tys uq,a 

m%fõ.h tys uq,a m%fõ.fhka wvla njg m;afõ' 𝑛𝑛 = 1
2 kï ì;a;sh yd 𝑄𝑄 wxY=j w;r 

m%;Hd.;s ix.=Klh fidhkak' wxY= fol w;r m%;Hd.;s ix.=Klh 
1
5 fõ' 

 

02. fmd<j uÜgfï isg 𝐻𝐻 Wilska taldldr 𝑣𝑣 fõ.fhka .uka lrk wyia hdkhlska 

iSrefjka w;a yßk ,o jia;=jla ℎ Wi f.dvke.s,a,l .Eù fkd.Eù .uka lrhs' jia;=j 

w;ayßk ,o ia:dkfha isg f.dvke.s,a, msysgkafka 
2( )H hv

g
−

;sria ÿrlska nj 

fmkajkak' ;jo jia;=j ìu m;s; jkafka by; ;sria ÿr fuka fo.=Khl ÿßka kï 
jia;=fõ mshdir ld,h fidhkak' 
 

03. tl tflys ialkaOh 2𝑚𝑚 yd 𝑚𝑚 jQ 𝐴𝐴 yd 𝐵𝐵 wxY= folla wp, iqug lmamshla u;ska hk 

ieye,a¨ wú;kH ;ka;=jl fofl<jrg wE`od rEmfha mßÈ 𝐴𝐴 wxY=j ;sria f.ìul isg 𝑙𝑙 
Wilska we;sj iu;=,s;;djfha ;nd ksi,;djfhka uqod yÍ' túg moaO;sh taldldr 

𝑔𝑔
3 

;ajrKfhka p,s; ù 𝐴𝐴 wxY=j f.ìu iu. .efÜ' 𝐴𝐴  wxY=j yd f.ìu w;r m%;Hd.;s 

ix.=Klh 
1
2 kï .eàfuka ;ka;=j u; we;s jk wdfõ.S m%;sl%shdj √6𝑔𝑔ℎ nj fmkajkak' 

 

04. ialkaOh 𝑀𝑀 jQ fudag¾ r:hla ;srig 1 1sin
g

−  
 
 

wdk; ud¾.hla Uiafia by,g 𝑣𝑣 Wmßu 

fõ.fhka .uka lrhs' p,s;hg tfrys m%;sfrdaOh 𝑅𝑅 fõ' r:fha laIu;dj fidhkak' ±ka 

ialkaOh 𝑚𝑚 jQ fÜ%,rhla ieye,a¨ wE`ÿï oKavla u.ska fuu fudg¾ r:hg iïnkaO lrkq 

,efí' fudag¾ r:h by; cjfhkau l%shd lrñka iu;,d ud¾.hl ksh; 𝑎𝑎 ;ajrKhlska 

p,s; fõ' fudag¾ r:hg m%;sfrdaOh fkdfjkiah ne r:fha fõ.h 2𝑣𝑣 jk úg wE`ÿï 
oKafâ wd;;sh fidhkak' 
 

05. iqug wp, 𝑂𝑂 uqÿjla ;=,ska hk 3𝑙𝑙 È. ieye,a¨ wú;kH 

;ka;=jl fofl<jrg ialkaOh 𝑚𝑚 yd 2𝑚𝑚 jQ 𝑃𝑃 yd 𝑄𝑄 wxY= 

folla iïnkaO lr we;' rEmfha mßÈ ksh; 𝜔𝜔 fldaKsl 

m%fõ.fhka 𝑃𝑃 wxY=j 𝑄𝑄 flakaøh jQ ;sria jD;a;hla i,l=Kq 

lrhs kï 𝑂𝑂𝑃𝑃 ;ka;= fldgfia isrig wdk;sh fidhkak' 

;jÿrg;a 𝜔𝜔 = √𝑔𝑔
2𝑙𝑙   nj fmkajkak' 

 
06. iqmqreÿ wxlkfhka" 𝑂𝑂 uQ,h wkqnoaOfhka 𝐴𝐴 yd 𝐵𝐵 ,laIH foll msysgqï ffoYsl 

ms<sfj,ska 𝜆𝜆𝒊𝒊 + 𝜇𝜇𝒋𝒋  yd 5(𝒊𝒊 + 𝒋𝒋) fõ' fuys 𝜆𝜆, 𝜇𝜇 ∈ ℝ+' 𝐴𝐴𝐴𝐴 f¾Ld LKavh u; 𝐶𝐶 ,laIHh 
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07.	 2a MiuAila xU xg;gkhd miuf;Nfhsk; mjd; jl;ilahd 

Nkw;gug;G fpilahfTk; tisgug;G NkyhfTk; ,Uf;FkhW  

epiyahfg; nghUj;jg;gl;Ls;sJ. a MiuAilaJk;> w  
jpzpTilaJkhd xU xg;gkhd Nfhsk;> miuf;Nfhsj;jpd; 

tisgug;gpd; kPJ rkepiyapy; cs;sJ. ,J miuf;Nfhsj;jpd; 

ikak; O ,w;F NkNyAs;s xU Gs;sp A ,w;Fk; Nfhsj;jpd; 
kPJs;s Gs;sp B ,w;Fk; ,izf;fg;gl;l xU ,Nyrhd ePl;l 

Kbahj ,ioapdhy; gpizf;fg;gl;Ls;sJ. rkepiyapy; Nfhsj;jpd; ikaKk;  

miuf;Nfhsj;jpd; cr;rpAk; xNu fpilf;Nfhl;by; mikAk; vdpd;> ,ioapd;  

,OitiaAk; Nfhsq;fSf;F ,ilapyhd kWjhf;fj;ijAk; fhz;f.

	 ........................................................................................................................................................................................................................

	 ........................................................................................................................................................................................................................

	 ........................................................................................................................................................................................................................

	 ........................................................................................................................................................................................................................

	 ........................................................................................................................................................................................................................

	 ........................................................................................................................................................................................................................

	 ........................................................................................................................................................................................................................

	 ........................................................................................................................................................................................................................

	 ........................................................................................................................................................................................................................

	 ........................................................................................................................................................................................................................

08.	 w jpzpTilaJk;> a vDk; Miu cilaJkhd xg;gkhd 

Nfhsk; xd;W fpilAld; 6

1
4

π
 rha;thd xU xg;gkhd jsj;jpy; 

itf;fg;gl;Ls;sJ. ,J jsj;jpd; xU Gs;spAld; ,izf;f-

g;gl;l l ePsKk; kPs;jd;ikkl;L w cila xU ,Nyrhd 

,ioapdhy; ,izf;fg;gl;Ls;sJ. jsj;jpw;Fk; Nfhsj;jpw;Fk; 

,ilapyhd cuha;Tf; Fzfk; 

6

1
4

π

 vdpd;> Nfhsk; vy;iyr; 

rkepiyapy; ,Uf;Fk;NghJ ,ioapd; ePl;rpia (extension) 
fhz;f.

	 ........................................................................................................................................................................................................................

	 ........................................................................................................................................................................................................................

	 ........................................................................................................................................................................................................................

	 ........................................................................................................................................................................................................................

	 ........................................................................................................................................................................................................................

	 ........................................................................................................................................................................................................................

	 ........................................................................................................................................................................................................................

	 ........................................................................................................................................................................................................................

	 ........................................................................................................................................................................................................................

	 ........................................................................................................................................................................................................................

msysgd we;af;a 𝐴𝐴𝑂̂𝑂𝐶𝐶 = 𝜋𝜋
2 jk mßÈ yd 𝐴𝐴𝐶𝐶: 𝐶𝐶𝐵𝐵 = 3: 1 jk mßÈ fõ'𝑂𝑂𝑂𝑂⃗⃗⃗⃗  ⃗ = 9

2 𝒊𝒊 − 3𝒋𝒋 kï 𝜆𝜆 
yd 𝜇𝜇 ys w.hka fidhkak' 
 
 

07. wrh 2𝑎𝑎 jQ iqug w¾O f.da,hla tys .eáh ;sriaj YS¾Ih by,ska we;sj 

wp,j iúlr we;' wrh 𝑎𝑎 yd nr 𝑤𝑤 jQ iqug f.da,hla tys jl% mDIaGh 

u; ;nd iu;=,s;;djfha we;af;a w¾O f.da,fha flakaøh jk 𝑂𝑂g 

by,ska jQ 𝐴𝐴 ,laIHhlg yd f.da,h u; 𝐵𝐵 ,laIHhg .eg.eiQ 𝐴𝐴𝐴𝐴 
ieye,a¨ wú;kH ;ka;=jla u.sks' iu;=,s; msysàfï§ f.d,fha 
flakaøh yd w¾O f.da,fha YS¾Ih tlu ;sria f¾Ldfõ mj;S' ;ka;=fõ 
wd;;sh;a f.da,h yd w¾O f.da,h w;r m%;sl%shdj;a fidhkak'  
 

08. ialkaOh 𝑤𝑤 jQ o wrh 𝑎𝑎 jQ r¿ f.da,hla ;srig 
𝜋𝜋
6 wdk; r¿ 

wdk; ;,hla u; ;nd we;af;a ;,h u; ,laIHhg .eg.eiQ 

os. 𝑙𝑙 jQo m%;Hia:;d udmdxlh 𝑤𝑤 jQ ieye,a¨ m%;Hia: ;ka;=jla 

u.sks' ;,h yd f.da,h w;r >¾IK ix.=Klh 
1
4 kï ;ka;=j 

;sriaj f.da,h iSudldÍ iu;=,s;;dfõ mj;sk úg m%;Hia: 
;ka;=fõ ú;;sh fidhkak' 
 

09. 10 g wvq tlsfklg fjkia ksÅ, ixLHd ;=kl uOHkHh 4 fõ' ixLHd ;=k wkq 
ms<sfj,g .;a úg uq,a ixLHd fol tl <`. msysgd we;' ueo moh fuka fo.=Khl ksÅ, 
ixLHd y;frysu uOHkHh fõ' ksÅ, y;r fidhkak' 
 

10. 𝐴𝐴 yd 𝐵𝐵 hkq Ω ksheÈ wjldYhl isoaê folla hehs .ksuq' 𝑃𝑃(𝐴𝐴) = 2𝑝𝑝, 𝑃𝑃(𝐵𝐵) = 𝑃𝑃 yd 

𝑃𝑃(𝐴𝐴 ∪ 𝐵𝐵) = 5𝑃𝑃
2 ' fuys 𝑃𝑃 > 𝑂𝑂 fõ' 𝑃𝑃 weiqßka 𝑃𝑃 weiqßka 𝑃𝑃(𝐴𝐴 ∩ 𝐵𝐵) fidhkak' 𝐴𝐴 yd 𝐵𝐵 

isoaê iajdhla; kï 𝑃𝑃 ys w.h ,nd .kak' 
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𝜋𝜋
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09. 10 g wvq tlsfklg fjkia ksÅ, ixLHd ;=kl uOHkHh 4 fõ' ixLHd ;=k wkq 
ms<sfj,g .;a úg uq,a ixLHd fol tl <`. msysgd we;' ueo moh fuka fo.=Khl ksÅ, 
ixLHd y;frysu uOHkHh fõ' ksÅ, y;r fidhkak' 
 

10. 𝐴𝐴 yd 𝐵𝐵 hkq Ω ksheÈ wjldYhl isoaê folla hehs .ksuq' 𝑃𝑃(𝐴𝐴) = 2𝑝𝑝, 𝑃𝑃(𝐵𝐵) = 𝑃𝑃 yd 

𝑃𝑃(𝐴𝐴 ∪ 𝐵𝐵) = 5𝑃𝑃
2 ' fuys 𝑃𝑃 > 𝑂𝑂 fõ' 𝑃𝑃 weiqßka 𝑃𝑃 weiqßka 𝑃𝑃(𝐴𝐴 ∩ 𝐵𝐵) fidhkak' 𝐴𝐴 yd 𝐵𝐵 

isoaê iajdhla; kï 𝑃𝑃 ys w.h ,nd .kak' 
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09.	 A, B vd;gd Ω vDk; khjpup ntspapd; ,U epfo;r;rpfs; vdf; nfhs;f. p (A) = 2p, p 

(B) = p, 5( )
2

( )

pp A B

p A B

Ω

∪ =

∩

 MFk;. ,q;F p > O MFk;. p rhu;ghf 

5( )
2

( )

pp A B

p A B

Ω

∪ =

∩  If; fhz;f. 

A, B vd;gd rhuh epfo;r;rpfs; (Independent events) vdpd; p ,d; ngWkhdj;ijf; 
fhz;f.

	 ........................................................................................................................................................................................................................

	 ........................................................................................................................................................................................................................

	 ........................................................................................................................................................................................................................

	 ........................................................................................................................................................................................................................

	 ........................................................................................................................................................................................................................

	 ........................................................................................................................................................................................................................

	 ........................................................................................................................................................................................................................

	 ........................................................................................................................................................................................................................

	 ........................................................................................................................................................................................................................

	 ........................................................................................................................................................................................................................

	 ........................................................................................................................................................................................................................

	 ........................................................................................................................................................................................................................

	 ........................................................................................................................................................................................................................

10.	 10 I tplf; Fiwthd %d;W ntt;NtW Neu; KO vz;fspd; ,il (mean) 4 MFk;. 

vz;fis tupirg;gLj;Jk; NghJ Kjy; ,U vz;fSk; mLj;jLj;J cs;sd. Kjy; 

%d;W vz;fspd; eL cWg;gpd;; ,Uklq;F> ehd;F vz;fspdJk; ,ilf;Fr; rkdhapd; 

me;j ehd;F vz;fisAk; fhz;f.

	 ........................................................................................................................................................................................................................

	 ........................................................................................................................................................................................................................

	 ........................................................................................................................................................................................................................

	 ........................................................................................................................................................................................................................

	 ........................................................................................................................................................................................................................

	 ........................................................................................................................................................................................................................

	 ........................................................................................................................................................................................................................

	 ........................................................................................................................................................................................................................

	 ........................................................................................................................................................................................................................

	 ........................................................................................................................................................................................................................

	 ........................................................................................................................................................................................................................

	 ........................................................................................................................................................................................................................

	 ........................................................................................................................................................................................................................	

........................................................................................................................................................................................................................
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gFjp - B
►	Ie;J tpdhf;fSf;F khj;jpuk; tpil vOJf.

11.	 (a)	 xU Jzpf;if P, Gs;sp O ,ypUe;J epiyf;Fj;jhf Nky;Nehf;fp u Ntfj;jpy;  
vwpag;gLfpwJ. mNj fzj;jpy; kw;WnkhU Jzpf;if Q> Gs;sp O ,w;F  

epiyf;Fj;jhf h cauj;jpy; cs;s xU Gs;spapypUe;J Xa;tpypUe;J  

tpLtpf;fg;gLfpwJ. P, Q ,d; ,af;fq;fSf;fhd Ntf - Neu tiuglq;fis xNu 

glj;jpy; tiuf. mjpypUe;J>

(i)	 1

2

2

1

2

1

(2 )
2

< <
2

2

2

< 2

sin
4

tan
2 2

ht
u

h gh
u

h uT
u g

t

gT uv u gT h
h

d

v u

d

v
u v

π θ

θ −

=

−

= − −

 − 
 

 
=  

− 

 Neuj;jpd; gpd; P, Q vd;gd xd;iwnahd;W re;jpf;Fk; vdTk;>

(ii)	 mg;NghJ P ,d; ,lg;ngau;r;rp 

1

2

2

1

2

1

(2 )
2

< <
2

2

2

< 2

sin
4

tan
2 2

ht
u

h gh
u

h uT
u g

t

gT uv u gT h
h

d

v u

d

v
u v

π θ

θ −

=

−

= − −

 − 
 

 
=  

− 

 vdTk; fhl;Lf.

1

2

2

1

2

1

(2 )
2

< <
2

2

2

< 2

sin
4

tan
2 2

ht
u

h gh
u

h uT
u g

t

gT uv u gT h
h

d

v u

d

v
u v

π θ

θ −

=

−

= − −

 − 
 

 
=  

− 

 Neuj;jpd; gpd;du; R vd;Dk; kw;WNkhu; Jzpf;if epiiyf;Fj;jhf v 

vDk; Ntfj;Jld; Nky;Nehf;fp vwpag;gLfpwJ. R ,d; ,af;fj;jpw;fhd Ntf - Neu 
tiuig tiue;J> 

1

2

2

1

2

1

(2 )
2

< <
2

2

2

< 2

sin
4

tan
2 2

ht
u

h gh
u

h uT
u g

t

gT uv u gT h
h

d

v u

d

v
u v

π θ

θ −

=

−

= − −

 − 
 

 
=  

− 

 Neuj;jpd; gpd;du;> Q, R vd;gd xd;iwnahd;W re;jpf;Fk; 

vdpd;> 

1

2

2

1

2

1

(2 )
2

< <
2

2

2

< 2

sin
4

tan
2 2

ht
u

h gh
u

h uT
u g

t

gT uv u gT h
h

d

v u

d

v
u v

π θ

θ −

=

−

= − −

 − 
 

 
=  

− 

vdf; fhl;Lf.

mg;NghJ P vt;tsT cauj;jpy; ,Uf;Fk; vdf; fhz;f.

	 (b)	 mikjpahd flypy; P vDk; fg;gy; v vd;w rPuhd Ntfj;jpy; tlfpof;Fj; (NE) 
jpirapy; nry;fpwJ. mNjNtis Q vDk; fg;gy; 2u rPuhd Ntfj;jpy; tlf;F 
Nehf;fpr; nry;fpwJ. xU Fwpg;gpl;l fzj;jpy; P ,ypUe;J njd;fpof;Fj; jpirapy; 
d km J}uj;jpy; Q fg;gy; cs;sJ. mNj fzj;jpy; R vDk; glF P ,ypUe;J 

njw;Nf 

1

2

2

1

2

1

(2 )
2

< <
2

2

2

< 2

sin
4

tan
2 2

ht
u

h gh
u

h uT
u g

t

gT uv u gT h
h

d

v u

d

v
u v

π θ

θ −

=

−

= − −

 − 
 

 
=  

− 

 J}uj;jpy; cs;sJ. glF R MdJ Q fg;giyr; re;jpg;gjw;fhf 3u 

Ntfj;jpy; xU Neu;Nfhl;Lg; ghijapy; nry;fpwJ. R> Q vd;gd re;jpg;gjw;fhd 
Neuj;ijf; fhz;f. 

1

2

2

1

2

1

(2 )
2

< <
2

2

2

< 2

sin
4

tan
2 2

ht
u

h gh
u

h uT
u g

t

gT uv u gT h
h

d

v u

d

v
u v

π θ

θ −

=

−

= − −

 − 
 

 
=  

− 

 vdpd; P, Q fg;gy;fs; xUNghJk; re;jpf;fhJ vdf; 
fhl;Lf.

		  mg;NghJ P, Q vd;gtw;Wf;fpilNaahd kpff;Fiwe;j J}uk; 

1

2

2

1

2

1

(2 )
2

< <
2

2

2

< 2

sin
4

tan
2 2

ht
u

h gh
u

h uT
u g

t

gT uv u gT h
h

d

v u

d

v
u v

π θ

θ −

=

−

= − −

 − 
 

 
=  

− 

 vdf; 

fhl;Lf. ,q;F 

1

2

2

1

2

1

(2 )
2

< <
2

2

2

< 2

sin
4

tan
2 2

ht
u

h gh
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h uT
u g
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π θ

θ −

=

−
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12.	 (a)	 cUtpy; fhl;bathW KLMN xU ruptfk; 
MFk;. NK , LM vd;gd mjd; mjp$ba 

rupTf;NfhLfs; MFk;. NKL = a kw;Wk; 
KLM = β  MFk;. jpzpT 5m nfhz;l 

xU xg;gkhd rPuhd Mg;G (Wedge) 
fpilahd jiuapy; itf;fg;gl;Ls;sJ.  

A, B vd;gd xU epiyf;Fj;Jr; Rtupy; 

nghUj;jg;gl;l epiyahd fg;gpfs; 

MFk;. C vDk; fg;gp Mg;Gld; M ,y; ,izf;fg;gl;Ls;sJ. xU ghukw;w ePl;l 

Kbahj ,ioapd; xU Kid K ,Yk;> kWKid NK  ,d; Nky; cs;s jpzpT m  
nfhz;l xU Jzpf;ifAlDk; ,izf;fg;gl;Ls;sJ. jpzpT m nfhz;l kw;WnkhU 

jpzpit ML kPJ itj;J njhFjp Xa;tpypUe;J tplg;gLfpd;wJ. ,ioapd; 

,Oit> Jzpf;iffs; kw;Wk; Mg;G Mfpatw;wpd; Mu;KLfy;fisf; fhz;gjw;Fj; 

Njitahd NghJkhd rkd;ghLfisg; ngWf.

	 (b)	 l ePsKila ,Nyrhd ePl;lKbahj ,ioapd; 

xU Kid epiyahdGs;sp O cld; ,izf;fg; 

gl;Ls;sJ. mjd; kWKidapy; jpzpT m nfhz;l 
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2
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θ
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10u gl

θ

=
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kw;Wk; ,ioapd; ,Oit Mfpatw;iwf; fhz;f.
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NghJ mjd; ePl;rpiag; ngWf. ,g;NghJ Jzpf;if O ,ypUe;J 
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12. a) rEmfha 𝐾𝐾𝐾𝐾𝐾𝐾𝐾𝐾 ;%mSishu 𝑁𝑁𝑁𝑁𝑁𝑁 = 𝛼𝛼 𝐾𝐾𝐾𝐾𝐾𝐾 = 𝛽𝛽 

jQ 𝐾𝐾𝐾𝐾 uqyqK; iqug ;sria f.ìula u; ;nk ,o 

ialkaOh 5𝑚𝑚 jk iqug taldldr l+[a[hl 

.=re;aj flakaøh ;=,ska jQ isria lv fõ' 𝑁𝑁𝑁𝑁 yd 

𝐿𝐿𝐿𝐿 f¾Ld th wvx.= uqyqKf;a Wmßu nEjqï f¾Ld 
fõ' 

𝐴𝐴 yd 𝐵𝐵 wp, lmams isria ì;a;shlo 𝐶𝐶 lmamsh 𝑀𝑀 
ys§ l+[a[hgo iïnkaO lr we;' rEmfha ±lafjk 
mßÈ lmamsh u;sska hk ieye,a¨ wú;kH ;ka;=jl 

tla fl<jrla 𝐾𝐾 ,laIHhgo wfkla fl<jr 𝑁𝑁𝑁𝑁 

u; we;s ialkaOh 𝑚𝑚 jQ ;j;a wxY=jlgo iïnkaO lr we;' ialkaOh 𝑚𝑚 jQ ;j;a wxY=jla 𝑀𝑀𝐿𝐿 u; 
;nd moaO;sh ksi,;djfhka uqod yßkq ,efí' ;ka;=fõ wd;;sh;a wxY= yd l+[a[h ;ajrKh 
ks¾Kh lsÍu i`oyd m%udKj;a iólrK ,nd .kak' 
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 𝑙𝑙 È. ieye,a¨ wú;kH ;ka;=jl tla fl<jrla wp, 𝑂𝑂 ,laIHhlg .eg .id we;s w;r tys 

wfkla fl<jrg ialkaOh 𝑚𝑚 jQ 𝑃𝑃 wxY=jla wE`od ;ka;=j ;sriaj we§ we;s fia ;nd 𝑢𝑢 fõ.fhka 

isriaj my<g m%lafIamKh lrkq ,efí' ;ka;=j isria jk úg wrh 𝑙𝑙 jQ k,hl fl<jf¾ ;nd 

we;s ialkaOh 2𝑚𝑚 jQ 𝑄𝑄 wxY=jl j§' wxY= w;r m%;Hd.;s ix.=Klh 
1
4 .egqfuka miq 𝑃𝑃 ys ÈYdj 

m%;súreoaO jk nj fmkajkak"  

wk;=rej isÿjk p,s;fha§ 𝑄𝑄 wxY=j hka;ñka 𝐶𝐶 lrd <`.d fõ kï 𝑢𝑢 = 2√3𝑔𝑔𝑔𝑔 nj fmkajkak'  

wk;=rej isoqjk p,s;fhaoS ;ka;=j há w;a isri iu. 𝜃𝜃 fldaKhla idok úg wxY=fõ fõ.h;a 

;ka;=fõ wd;;sh;a fidhkak' takhska 𝑃𝑃 laIKsl ksYap,;djhg m;a jk úg ;ka;=fõ wd;;sho 
fidhkak'  
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fjpia fzpf;f. ,q;F C vd;gJ tPr;rkhFk;. NkYk; B ,ypUe;J jiuf;Fr; nry;y 
vLf;Fk; fhyj;ijf; fhz;f.
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Q cld; ,izfpd;wJ. Q MdJ 

2

2 2 2 2

5

9
4

9
4

( )

2

5 < <3
2

2 5
2

5
2

10 0

ga

aX x

aX x

X c X

a

a w a

g aW w
a

a

gy y
a

ω

ω

 = − 
 

= −

= −

 = − 
 

+ =











 ePsKila kw;WnkhU kPSk; ,ioapdhy;  

O ,w;Ff; fPNo jiuapy; cs;s Gs;sp A cld; ,izf;fg;gl;Ls;sJ. kPs;jd;ik 

kl;L 8mg MFk;. $l;Lj; Jzpf;if jiuapypUe;J Nky;Nehf;fp ,aq;Fk; NghJ mjd; 

,af;fr; rkd;ghL 

2

2 2 2 2

5

9
4

9
4

( )

2

5 < <3
2

2 5
2

5
2

10 0

ga

aX x

aX x

X c X

a

a w a

g aW w
a

a

gy y
a

ω

ω

 = − 
 

= −

= −

 = − 
 

+ =











njhlu;gpy; 

2

2 2 2 2

5

9
4

9
4

( )

2

5 < <3
2

2 5
2

5
2

10 0

ga

aX x

aX x

X c X

a

a w a

g aW w
a

a

gy y
a

ω

ω

 = − 
 

= −

= −

 = − 
 

+ =











vdf; fhl;b> miyT 

ikak; kw;Wk; tPr;rj;ijf; fhz;f. O ,y; ,Ue;J 

2

2 2 2 2

5

9
4

9
4

( )

2

5 < <3
2

2 5
2

5
2

10 0

ga

aX x

aX x

X c X

a

a w a

g aW w
a

a

gy y
a

ω

ω

 = − 
 

= −

= −

 = − 
 

+ =











Moj;jpy; Gs;sp B ,y; 
mjd; fjpiaf; fzpf;f.

		  $l;Lj;Jzpf;iffs; B ,ypUe;J Nky; Nehf;fp ,aq;Fk; NghJ mjd; ,af;fr; 

rkd;ghL 

2

2 2 2 2

5

9
4

9
4

( )

2

5 < <3
2

2 5
2

5
2

10 0

ga

aX x

aX x

X c X

a

a w a

g aW w
a

a

gy y
a

ω

ω

 = − 
 

= −

= −

 = − 
 

+ =









 vdf; fhl;Lf. ,q;F y vd;gJ B ,ypUe;J msf;fg;gLk; 

,lg;ngau;r;rpahFk;. $l;Lj;Jzpf;if D I nrd;wilAk; vdf; fhl;Lf.
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15.	 (a)	 xt;nthd;wpdJk; jpzpT mjd; ePsj;jpw;F tpfpjrkkhdJk;> 

myF ePsj;jpd; jpzpT w MtJkhd AB, BC, CD, DA  Mfpa 

ehd;F nky;ypa rPuhd Nfhy;fs; mtw;wpd; Kidfspy; 

xg;gkhf %l;lg;gl;L> cUtpy; fhl;bathW cr;rp A 
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cs;sd. AB = AD = 2a, BC = CD, ˆ
2

ˆ
3

BCD

ABE

π

π

=

=

 MFk;. AB 
kw;Wk; AD Mfpatw;wpd; eLg;Gs;spfs; a ePsKila xU 

ghukw;w Nfhypdhy; ,izf;fg;gl;Ls;sd. %l;L C ,y; 
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 15. a) tl tll ialkaOh os.g iudkqmd;sl jQo tall È.l ialkaOh 𝑤𝑤 jQo  

𝐴𝐴𝐴𝐴,𝐵𝐵𝐵𝐵,𝐶𝐶𝐶𝐶 yd 𝐷𝐷𝐷𝐷 isyska taldldr o`vq y;rla tajdfha fl<jr j,oS 

iqugj ikaê lr rEm igyfka mßÈ 𝐴𝐴 YS¾Ifhka t,a,d ksoyfia 

iu;=,s;j t,a,d we;' 𝐴𝐴𝐴𝐴 = 𝐴𝐴𝐴𝐴 = 2𝑎𝑎, 𝐵𝐵𝐵𝐵 = 𝐶𝐶𝐶𝐶 yd 𝐵𝐵𝐶̂𝐶𝐷𝐷 = 𝜋𝜋
2 fõ' 

𝐴𝐴𝐴𝐴 yd 𝐴𝐴𝐴𝐴 ys uOH ,laIH os. 𝑎𝑎 jQ ieye,a¨ oKavlska iïnkaO lr 

we;' 𝐶𝐶 ikaêfha m%;sl%shdj fidhkak' ieye,a¨ oKafâ wd;;sho 
fidhkak'  

 

 

 

b) hdno rEmfha oelafjk rduq iels,a, idod 

we;f;a 𝐴𝐴,𝐵𝐵,𝐶𝐶,𝐷𝐷 yd 𝐸𝐸 ys § ksoyfia ikaê 

lrk ,o 𝐴𝐴𝐴𝐴,𝐵𝐵𝐵𝐵,𝐶𝐶𝐶𝐶,𝐷𝐷𝐷𝐷,𝐴𝐴𝐴𝐴,𝐵𝐵𝐵𝐵 yd BD 
ieye,a¨ o`vq u.sks' 𝐴𝐴𝐴𝐴 = 𝐵𝐵𝐵𝐵 = 𝐶𝐶𝐶𝐶 = 𝐷𝐷𝐷𝐷 =
2𝑎𝑎 , 𝐴𝐴𝐴𝐴 = 𝐵𝐵𝐵𝐵 jk w;r 𝐴𝐴𝐵̂𝐵𝐸𝐸 = 𝜋𝜋

3 fõ' B yd 

D ys § ms<sfj<ska 3𝑊𝑊 yd 2𝑊𝑊 jk Ndr we;' 

rduq iels,a, A ys § iqug wp, ,laIHhlg 

wiõ lr 𝐴𝐴𝐴𝐴,𝐸𝐸𝐸𝐸 ;sriaj we;sj iu;=,s;;dfõ 

;nd we;af;a 𝐸𝐸 ys § ;sriaj fhdok ,o P n,hla 

u.sks' W weiqfrka P ys w.h fidhkak'  
fnda wxlkh Ndú;fhka" m%;Hdn, igykla 

we`o ttaa  kkhhsskkaa""  𝐵𝐵𝐵𝐵,𝐵𝐵𝐵𝐵,𝐶𝐶𝐶𝐶,𝐷𝐷𝐷𝐷 yd 𝐵𝐵𝐵𝐵 o`vq j, 
m%;Hdn, wd;;s o f;rmqï hkak i|yka 
lrñka tajd fidhkak'  
	  

𝐵𝐵 

𝐶𝐶 

𝐴𝐴 

𝐷𝐷 𝐸𝐸 𝑃𝑃 

2𝑊𝑊 

3𝑊𝑊 
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(i). m;=f,a wrh 2a o by, uqyqKf;a wrh 𝑎𝑎 yd Wi h jQ >k;ajh 𝜌𝜌 jQ  taldldr >k 

Rcq jD;a;dldr taldldr >k Rcq jD;a; fla;= ðkaklhl ialkaOh 
7𝜋𝜋𝑎𝑎2ℎ

3  nj o 

ialkaOh flakaøh m;=f,a flakaøfha isg 
17
28 ℎ ÿrlska o msysgk nj o 

 

(ii). wrh 2𝑎𝑎 yd mDIAÀl >k;ajh 𝜌𝜌 jQ taldldr l=yr w¾Of.da,Sh lfnd,la tys 

jD;a;dldr .eáfhys ;,hg iudka;r jQ o O flakaøfha isg 𝑎𝑎 cos𝛼𝛼  ÿrlska wlaIhg 

,ïNlj lemQ úg ,efnk ðkaklfha ialkaOh 8𝜋𝜋𝑎𝑎2𝜌𝜌 cos𝛼𝛼  nj o .=re;aj flakaøh 

tys wlaIh u; O isg 
acos𝛼𝛼

2  ÿrlska msysgk nj o fmkajkak' 

 

𝑆𝑆 jia;=j idod we;af;a 𝐶𝐶 

flakaøh jQ o wrh 2𝑎𝑎 yd 

mDIaÁh >k;ajh 𝑎𝑎𝑎𝑎 jQ o 
tldldr l=yr  f.da,hlska 
tys isria úYalïNhg ,ïNlj 

𝐶𝐶 isg 𝑎𝑎 Wilska yd √3𝑎𝑎 
my,ska jQ fldgia bj;a 
lsÍfuks'  

 

m;=f,a wrh 2𝑎𝑎 o by, 

uqyqKf;a wrh 𝑎𝑎 yd Wi 𝑎𝑎 jQ 

>k;ajh 𝜌𝜌 jQ  taldldr >k 
Rcq jD;a;dldr taldldr >k 
Rcq jD;a; fla;= ðkaklhl 

l=vd uqyqK;g rEmfha mrsÈ 𝑆𝑆 
jia;=j iúlr 𝐴𝐴 ,laIHfhaoS È. 4𝑎𝑎 yd f¾Çh >k;ajh 𝑎𝑎2𝜌𝜌 jQ ;sria taldldr 𝐴𝐴𝐴𝐴 oKavla iúlr 

we;' ixhqla; jia;=fõ ialkaO flakaøh 𝑂𝑂𝑂𝑂 isg 
48 3 79

4k
+

 oqrlska o 𝑂𝑂𝑂𝑂 isg 
36
k

oqrlska o msysgk 

nj fmkajkak' fuys 𝑘𝑘 = 31 + 12√3 fõ' 
 

jia;=j 𝐵𝐵 ,laIHfhka ksoyfia t,aÆ úg 𝐴𝐴𝐴𝐴 ys isrig wdk;sh 1 48 3 79tan
5 36k

−  +
  − 

 njo 

fmkajkak' 
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xU jpz;kk; S MdJ> ikak; C> Miu 2a kw;Wk; Nkw;gug;G mlu;j;jp 

2

2

2

1

7
3

17
28

cos

8 cos

cos
2

3

48 3 45
4

36

24 19 3

48 3 45tan
4(5 36)

a h

h

a a

a a

a a

a

a

a

k

a
k

k

k

ρ

π

π ρ

ρ

π ρ

−

+

= +

 +
  − 

 cila 

xU rPuhd nky;ypa Nfhs Xl;bd; nrq;Fj;J tpl;lj;jpw;F nrq;Fj;jhf> C ,w;Ff; 
NkNy a J}uj;jpYk; kw;Wk; fPNo 

2

2

2

1

7
3

17
28

cos

8 cos

cos
2

3

48 3 45
4

36

24 19 3

48 3 45tan
4(5 36)

a h

h

a a

a a

a a

a

a

a

k

a
k

k

k

ρ

π

π ρ

ρ

π ρ

−

+

= +

 +
  − 

J}uj;jpYk; cs;s gFjpfis mfw;Wtjd; 

%yk; cUthf;fg;gl;Ls;sJ. 

mbapd; Miu 2a> Nkw;gf;f Kfj;jpd; Miu a> nrq;Fj;J cauk; a MfTk;  

mlu;j;jp 

2

2

2

1

7
3

17
28

cos

8 cos

cos
2

3

48 3 45
4

36

24 19 3

48 3 45tan
4(5 36)

a h

h

a a

a a

a a

a

a

a

k

a
k

k

k

ρ

π

π ρ

ρ

π ρ

−

+

= +

 +
  − 

 cilaJkhd xU rPuhd jpz;k Neu; tl;lf; $k;Gr; rpd;dj;jpd; rpwpa 

tl;l Kfj;jpd; kPJ> cUtpy; fhl;bathW S vDk; jpz;kk; nghUj;jg;gl;Ls;sJ. 

Gs;sp A ,y;> ePsk; 4a kw;Wk; ePs; mlu;j;jp 

2

2

2

1

7
3

17
28

cos

8 cos

cos
2

3

48 3 45
4

36

24 19 3

48 3 45tan
4(5 36)

a h

h

a a

a a

a a

a

a

a

k

a
k

k

k

ρ

π

π ρ

ρ

π ρ

−

+

= +

 +
  − 

 cila xU rPuhd fpilf;Nfhy; 

AB nghUj;jg;gl;Ls;sJ.

,f; $l;;Lj;jpz;kj;jpd; jpzpT ikak; OA ,ypUe;J 

2

2

2

1

7
3

17
28

cos

8 cos

cos
2

3

48 3 45
4

36

24 19 3

48 3 45tan
4(5 36)

a h

h

a a

a a

a a

a

a

a

k

a
k

k

k

ρ

π

π ρ

ρ

π ρ

−

+

= +

 +
  − 

  J}uj;jpYk;> OC 

,ypUe;J 

2

2

2

1

7
3

17
28

cos

8 cos

cos
2

3

48 3 45
4

36

24 19 3

48 3 45tan
4(5 36)

a h

h

a a

a a

a a

a

a

a

k

a
k

k

k

ρ

π

π ρ

ρ

π ρ

−

+

= +

 +
  − 

  J}uj;jpYk; mike;Js;sJ vdf; fhl;Lf. 

,q;F 

2

2

2

1

7
3

17
28

cos

8 cos

cos
2

3

48 3 45
4

36

24 19 3

48 3 45tan
4(5 36)

a h

h

a a

a a

a a

a

a

a

k

a
k

k

k

ρ

π

π ρ

ρ

π ρ

−

+

= +

 +
  − 

 MFk;.  

,t;TUg;nghUs; Gs;sp  B ,ypUe;J RahjPdkhfj; njhq;ftplg;gLk; NghJ> AB NfhyhdJ   

nrq;Fj;Jld; Mf;Fk; rha;T 

2

2

2

1

7
3

17
28

cos

8 cos

cos
2

3

48 3 45
4

36

24 19 3

48 3 45tan
4(5 36)

a h

h

a a

a a

a a

a

a

a

k

a
k

k

k

ρ

π

π ρ

ρ

π ρ

−

+

= +

 +
  − 

 vdTk; fhl;Lf. 

17.	 (a)	 xU Fspu;rhjdg; ngl;b cw;gj;jpj; njhopw;rhiyapy; A, B, C Mfpa %d;W  

,ae;jpuq;fs; khj;jpuNk Fspu;rhjdg; ngl;bfis cw;gj;jp nra;fpd;wd. nkhj;j 

cw;gj;jpapy; 50% I A 30% I ,ae;jpuk; B ck; cw;gj;jp nra;fpd;wd. A, B, 
C Mfpa ,ae;jpuq;fs; %yk; cw;gj;jp nra;ag;gLk; Fspu;rhjdg; ngl;bfspy;  

KiwNa 2%, 4%, 5% FiwghLilaitahFk;.

(i)	 vOkhwhfj; njupT nra;ag;gl;l Fspu;rhjdg;ngl;b FiwghLilajhd xd;whf 

,Ug;gjw;fhd epfo;jfitf; fhz;f. 

(ii)	 FiwghLila xU Fspu;rhjdg; ngl;b vLf;fg;gLk; NghJ> mJ ,ae;jpuk; B 
,dhy; cw;gj;jp nra;ag;gl;bUg;gjw;fhd epfo;jfitf; fhz;f. 

mj;njhopw;rhiyf;F xU Gjpa gupNrhjid cgfuzk; mwpKfg;gLj;jg;gLfpwJ. 

mJ FiwghLila Fspu;rhjdg; ngl;bnahd;iwr; rupahf ,dq;fhz;gjw;fhd 

epfo;jfT 0.95 MFk;. vdpDk;> vt;tpj FiwfSkw;w Fspu;rhjdg; ngl;b 

xd;iwj; jtwhf 'FiwghLilaJ" vdg; ngaupLtjw;fhd epfo;jfT 0.03 MFk;. 

vOkhwhfj; njupT nra;ag;gl;l Fspu;rhjdg; ngl;bnahd;W ,e;j cgfuzj;jpdhy; 

FiwghLilaJ vd ,dq;fhzg;gl;lJ. cz;ikapy; mf;Fspu;rhjdg; ngl;b 

FiwghLilajhf ,Ug;gjw;fhd epfo;jfitf; fhz;f. 
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	 (b)	 mj;njhopw;rhiyapy; gzpGupAk; 100 Copau;fs; jkJ tPLfspypUe;J njhopw; 

rhiyf;F tUtjw;F vLf;Fk; Neuk; gpd;tUk; ml;ltizapy; jug;gl;Ls;sJ:

Neuk; Copau;fspd; 

vz;zpf;if

0 - 20 10
20 - 40 25
40 - 60 40
60 - 80 15
80 - 100 10

,t;tl;ltizapy; jug;gl;Ls;s guk;gypd; Mfhuk; M
0
" ,ilak; Md Mfpatw;iwf; 

fhz;f.

cj;Njr ,il A = 50 vdf;nfhz;L> ,g;guk;gypd; ,il 

oMk

µ

µ
σ
−

=

> jpl;l tpyfy; 

oMk

µ

µ
σ
−

=
 

Mfpatw;iw kjpg;gpLf.

NkYk;> oMk

µ

µ
σ
−

=  ,dhy; tiuaWf;fg;gLk; Nfhl;lf; Fzfk; (coefficient	

of skewness) k ,Yk; ghu;f;f mjpfkh? ,y;iyah vdf; fhuzk; fhl;Lf.


