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𝑨fldgi 

01. ialkaOh 𝑚 jk 𝐴 wxY=jla iqug ;sria ;,hla u; 7𝑢 m%fõ.fhka p,s; fjñka tu ;,h u; tu osYdjgu 

𝑢 m%fõ.fhka p,s; jk ialkaOh 5𝑚 jQ 𝐵 wxY=jla yd ir,j .efÜ.  𝐴 yd 𝐵 w;r m%;Hd.;s ix.=Klh 

𝑒 fõ. .egqug miq 𝐵 ys m%fõ.h fidhd .egqug miq 𝐴 ys osYdj m%;sj¾; fõ kï 
2

5
< 𝑒 ≤ 1 nj fmkajkak.   
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02. wxY=jla Wia lKqjla uqÿfka isg ;srig 𝜃 fldaKhla wdk;j by<g m%lafIamKh l, miq lKqfõ isg 

;sriaj 𝑑 ÿrlska we;s f.dvke.s,a,l isria ì;a;shl 𝐴 ysoS  ;sriaj joS . wxY=fõ m%lafIamK m%fõ.h √
2𝑔𝑑

𝑠𝑖𝑛2𝜃
 

nj fmkajkak. wxY=j yd ì;a;sh w;r m%;Hd.;s ix.=Klh 
1

√2
 kï kej; wxY=j lKqfõ josk ,laIHhg 

𝐴 isg we;s isria ÿr 
1

2
𝑑 𝑠𝑖𝑛2𝜃 nj fmkajkak.   
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03. rEmfha oelafjkafka ialkaOh 2𝑚 jk iqug l+[a[hl 𝐴𝐵𝐶  isria 

yrialvls. tys 𝐵 ysoS iqug ieye,a,q l=vd lmamshla iú lr we;. 𝐵𝐷 ;sria 

jk mßos isria ì;a;shl we;s 𝐷 ,laIHhlg wEok ,o ieye,a¨ wú;kH 

;ka;=jla 𝐵 lmamsh u;ska oud l+[a[fha ;srig 𝛼 wdk; 𝐴𝐵 uqyqK; u; 

we;s ialkaOh 𝑚  jk wxY=jlg iïnkaO lr we; . l+[a[h iqug ;sria 

;,hla u; p,kh ùug ksoyiaj we;. moaO;sh ksi,;djfhka uqody, miq 

;ka;=fõ wd;;sh, 𝑚 yd 2𝑚 ys ;ajrK kS¾Kh lsÍug m%udKj;a iólrK 

f.dvk.kak.   
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04.  ialkaOh 𝑀𝐾𝑔 jk r:hla tkacsu l%shdúrys;j ;srig 𝛼 wdk; ;,hla osf.a my<g ksh; m%fõ.fhka 

p,kh fõ. tu m%;sfrdaOhu iys;j ;,h osf.a by<g 𝑣 𝑚𝑠−1 ksh; fõ.fhka .uka lrk úg r:fha 

tkacsfï cjh fidhkak. r:fha tkacsu laIKslj cjh fo.=K l,fyd;a túg r:fha ;ajrKh fidhkak.       
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06. 𝐴, 𝐵 yd 𝐶 ,laIH ;=kl msysgqï ffoYsl ms<sfj,ska 𝑖 + 2𝑗 ,  3𝑖 − 𝑗 yd −𝑖 − 𝑗 fõ. 𝐴𝐵⃗⃗⃗⃗  ⃗ = 𝐶𝐷⃗⃗⃗⃗  ⃗ jk mßos jQ 𝐷 

,laIHfha msysgqï ffoYslh fidhkak . 𝐸 hkq 𝐶𝐷 ys uOH ,laIHh fõ. 𝐸 ys msysgqï ffoYslh fidhd   

𝐴𝐸̂𝐵 = cos−1 13

5√17
 nj fmkajkak.   
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Q 

P 

wrh 2𝑎 jk l=yr iqug w¾O f.da,hla rEmfha olajd we;s mßos ;nd tys by<u 
,laIHfhka idod we;s l=vd isÿrla ;=,ska ieye,a¨ wú;kHh ;ka;=jla oud we;. 
;ka;=fõ tlafl,jrlska ialkaOh 3𝑚 jk 𝑄 wxY=jla t,a,d wfkla fl,jrg 
ialkaOh 𝑚 jk 𝑃wxY=jla iïnkaO lr we;.  𝑃 wxY=j w¾Of.da,fha msg; 
mDIaGh u; 𝜔  ksh; fldaKsl m%fõ.hla iys;j jD;a;dldr p,s;hl 

fhfokafka tu jD;a;fha flakaøh w¾O f.da,fha  flakaøfha isg √3𝑎 ÿrla 
by<ska msysgk f,ih. 𝑄 wxY=j iu;=,s;;djfha mj;S kï jD;a; p,s;h i|yd 

𝜔 =
5𝑔

√3𝑎
  nj fmkajkak.  
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07. úYalïNh 𝑎 yd flakaøh 𝑂 jQ iqug l=yr w¾O f.da,hla rEmfha oelafjk mßos  tys 

.eáh ;sriaj iqug isria ì;a;shla iam¾Y jk fia iúlr we;. isyska taldldr nr 

oKavla tys tla fl<jrla w¾O f.da,fha we;=<; mDIaGfha .efgñka ;srig 600 la 

wdk;j iu;=,s;;djfha mj;skafka tys wfkla fl<jr iqug isria ì;a;sfha .efgñks. 

oKafâ os. 𝑎 +
𝑎

√13
 úh hq;= nj fmkajkak.   
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08. rEmfha oelafjk mßos nr 𝑊 jQ wxY=jla ;srig 
𝜋

3
 wdk; r¿ ;,hla u; ;nd thg 

ieye,a¨ wú;kHh ;ka;=jla wE|d tu ;ka;=j ;,fha b.< fl,jf¾ jQ iqug 

lmamshla u;ska oud tys wfkla fl,jßka nr 𝑤 jQ wxY=jla t,a,d iu;=,s;;djfha 

we; .  ;,h yd wxY=j w;r >¾IK ix.=Klh 
1

√3
 kï 2𝑊 ≥ √3𝑤 ≥ 𝑊  nj 

fmkajkak.  
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09. 𝐴 yd 𝐵 hkq ksheos wjldYhl ´kEu  isoaê folla hehs .ksuq. 𝑃(𝐴) =
1

3
, 𝑃(𝐴|𝐵) =

1

2
 yd 𝑃(𝐵|𝐴) =

2

5
 nj 

oS we;. 𝑃(𝐴 ∪ 𝐵) ys w.h fidhdkak.   
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10.  Ok ksÅ, 5 lska iukaú; ixLHd; jHdma;shl mrdih 7 la jk w;r tys ud;h 3 fõ. ixLHd; jHdma;sfha 

uOHia:h 3 jk w;r uOHkHh 4 ls. ksÅ, my i|yd mej;sh yels w.hka fidhkak.     
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11 𝑎)  ;sria fmd<jl msysá 𝑂 ,laIHhl isg 𝑡 = 0 úg 𝑓 𝑚𝑠−2(𝑓 > 𝑔) ;ajrKhlska neÆkhla ksYap,;djfha 

isg isriaj by<g .uka wrUhs . 𝑡 = 𝑇𝑠 úg 𝑃 wxY=jla neÆkfhka iSrefjka uqod yßkq ,nk w;r          

𝑡 = 2𝑇𝑠 úg 𝑄 wxY=jla neÆkfhka iSrefjka uqod yßkq ,efí. 𝑃 yd 𝑄 ys iïmQ¾K p,s;h i|yd m%fõ. 

ld, m%ia:dr tlu rEm igykl we| olajkak.  ta khska,  

  (𝑖)  𝑃 wxY=j fmd<fõ isg .uka lrk,o Wmßu Wi 
𝑓𝑇2

2𝑔
(𝑔 + 𝑓) nj fmkajkak. 

  (𝑖𝑖) 𝑄 wxY=j fmd<fõ isg  .uka lrk,o Wmßu Wi 
(𝑔+𝑓)

𝑔
𝑓𝑇2 nj fmkajkak. 

   (𝑖𝑖𝑖)   𝑓 = 2𝑔 kï  𝑃 Wmßu Wig <Õd jk úg 𝑄 wxY=j fmd<fõ isg fldmuK Wilska mj;So?   
 

 𝑏) 𝐴  kejla W;=re osYdjg 𝑢 𝑘𝑚ℎ−1  m%fõ.fhka .uka lrk w;r 𝐵  kejla √3𝑢 𝑘𝑚ℎ−1  m%fõ.fhka 

W;=ßka 300 la kef.kysrg .uka lrk nj 𝐴 kefjys lms;dka jrhd olS. fuu wjia:dfõ oS 𝐵 kej 𝐴 

kejg 𝑑 𝑘𝑚  ÿrla ngyssßka ;sfí. tu wjia:dfõ 𝐶 kejla 𝐵 kejg 2𝑑 𝑘𝑚 ÿrla ol=Kska ;sfí. 𝐶 kej 

𝑢 𝑘𝑚ℎ−1m%fõ.fhka W;=ßka 600 la ngysrg .uka lrkq 𝐵 kefjys lms;dka jrhd olS.  

  (𝑖) 𝐵 ys m%fõ.h 

  (𝑖𝑖) 𝐴 kejg idfmalaIj 𝐶 kefjys m%fõ.h fidhkak.  

  𝐴 yd 𝐵 w;r flá;u ÿr fidhd ta i|yd .;jk ld,o fidhkak . ;jo túg 𝐴 yd 𝐶  w;r ÿro 

fidhkak.   

  

12  𝑎)    

 

  ;=  

 

 

 

 

 

  moaO;sh iSrefjka uqod y, miq 𝑃, 𝑄 yd 𝑅 wxY= j, ;ajrK , ;ka;=j, wd;;s yd l+[a[hg ;,h osf.a 𝑎 

ÿrla .uka lsÍu .; jk ld,h fiùu i|yd m%udKj;a iólrK f.dv k.kak.  

 

 

 

ialkaOh 2𝑚  jk 𝐴𝐵𝐶  taldldr iqug l+[a[hla ;srig 𝛼  wdk; 
iqug ;,hla u; ;nd rEmfha oelafjk mßos l+[a[hg wE|k ,o 

ieye,a¨ wú;kHh ;ka;=jla ;,fha by<u fl,jr jk 𝐷 ys jQ iqug 

lmamshla u;ska oud ialkaOh 3𝑚 jk 𝑅 wxY=jlg iïnkaO lr we;. 

l+[a[fha .=re;aj flakaøh yryd hk yria lvla rEmfha olajd we;. 

𝐵𝐶 ;sria jk w;r 𝐵𝐴̂𝐶 = 𝐴𝐶̂𝐵 = 𝛼 (<
𝜋

4
) fõ. 𝐵𝐶 u; ialakaOh 𝑚 

jk 𝑃 wxY=jla ;nd 𝐵 ys we;s iqug ieye,a¨ l=vd lmamshla u;ska oud 

we;s ieye,a¨ wú;kHh ;ka;=jla u.ska 𝐴𝐵 u; we;s ialkaOh 𝑚 jk 

𝑄 wxY=jlg wE|d we;.    

𝛼 

𝛼 

𝛼 

𝐴 

𝐵 
𝐶 

𝐷 

𝑅 

𝑃 

𝑄 
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𝑏)  

    
 
 
 
 
 
 

   𝑂𝑃 ;sri iu. 𝜃 fldaKhla idok úg 𝜃̇2 =
4𝑔

3𝑎
𝑠𝑖𝑛𝜃 nj fmkajkak. tA khska fyda wka l%uhlska fyda 𝑄 

wxY=fõ ;ajrKh 
2𝑔

3
 𝑐𝑜𝑠𝜃 nj fmkajkak. 𝑄 ys  Wmßu m%fõ.h fidhd 𝑄 Wmßu m%fõ.hg <.djk 

fudfydf;a k,fhka 𝑃 u; we;slrk m%;sl%shdjo fidhkak.   
 
 

13   

     .                         

  
 fuu ir, wkqj¾;S p,s;fha flakaøh 𝐶 fidhkak.  

 Yla;s ixiaÓ;s uQ,O¾uh u.ska 𝑎 ≤ 𝑥 ≤ 4𝑎 i|yd 𝑥̇2 =
𝑔

𝑎
(4𝑎𝑥 − 𝑥2) nj fmkajkak.  

 𝑦 = 𝑥 − 2𝑎 hehs .ksñka by; iólrKh u.ska  𝑎 ≤ 𝑥 ≤ 4𝑎 i|yd 𝑦̇2 =
𝑔

𝑎
(𝐷2 − 𝑦2) wdldrfhka m%ldY 

lr 𝐷 úia:drh 2𝑎 nj wfmdayKh lrkak.  

 ;ka;=j m<uqjrg nqre,a jk úg tys m%fõ.h √3𝑔𝑎 nj fmkajkak. tAi|yd .kakd ld,ho fidhkak. 

wxY=j ;yvqfõ .efgk m%fõ.h fidhd wxY=j yd ;yvqj w;r m%;Hd.;s ix.=Klh 
1

√2
 kï .egqug miq wxY=j 

𝑂 isg (2 + √3)𝑎 ÿrla my<g hk nj fmkajkak.   
  

14 𝑎) 𝑂𝐴𝐵 ;s%fldaKfha 𝐴𝑂̂𝐵 =
𝜋

3
 fõ. 𝑂𝐴⃗⃗ ⃗⃗  ⃗ = 𝑎 yd 𝑂𝐵⃗⃗ ⃗⃗  ⃗ = 𝑏 fõ. 𝐶 hkq 𝑂𝐶⃗⃗⃗⃗  ⃗ = 𝑏 + 𝑘𝑎 jk mßos jQ ,laIHhls. 

fuys 𝑘 > 0 jQ ksh;hls. 𝐴𝐷:𝐷𝐵 = 3: 2 jk mßos 𝐷 ,laIHh 𝐴𝐵 u; msysgd we;. 𝑂,𝐷 yd 𝐶 ,laIh tal 

f¾Çhfõ .  𝑘  ys w.h fidhkak .  𝐵𝐴⃗⃗⃗⃗  ⃗. 𝐵𝐶⃗⃗⃗⃗  ⃗  ie,lSfuka 𝑂𝐴 = 2  yd 𝑂𝐵 = 3  fõ kï 𝐴𝐵̂𝐶  ys w.h 

fidhkak.  
 

 𝑏) 𝐴𝐵𝐶𝐷 iudka;%di%hls. 𝐷𝐴̂𝐵 = 300, 𝐴𝐵̂𝐷 = 900 yd 𝐴𝐷 = 2𝑎 fõ. 

oslal< 𝐴𝐵  u; 𝐸  msysgd we;af;a 𝐵𝐶̂𝐸 = 900  jk mßosh . 

𝐴𝐷, 𝐵𝐷, 𝐷𝐶, 𝐶𝐵 yd 𝐶𝐸 mdo Tiafia wlaIr wkqms<sfj,g oelafjk 

osYdj,g ms<sfj,ska √3𝑃, 𝜇, 𝜆, 𝛾 yd 4𝑃 n, ls%hd lrhs.  
 

  (𝑖) moaO;sh iu;=,s;j mj;S kï 𝜇, 𝜆 yd 𝛾 ys w.hhka fidhkak.  

     (𝑖𝑖) 𝜇 =
√3𝑃

2
 úg moaO;sh hq.auhlg W!kkh fõ kï 𝜆 yd 𝛾 fidhkak. hq.aufha wNsosYdj i|yka 

lrkak. fuu wjia:dfõ 𝐸𝐶⃗⃗⃗⃗  ⃗ Tiafia ls%hd lrk 𝑅 n,hla moaO;shg tlal< úg iïm%hqla;fha ls%hd 

f¾Ldj 𝐵 yryd hhs. 𝑅 fidhkak.  
                                
 
 
    
 

os. 𝑎 jk m%;Hia:;d udmdxlh 𝑚𝑔 jQ ieye,a,q m%;Hia: ;ka;=jl tla fl,jrla 

𝑂 wp, ,laIHhlg wE|d tys wfkla fl,jr 𝑂 isg 
𝑎

2
 ÿrla my<ska jQ ;yvqjl 

we;s 𝐴 isyska iqug isÿrla ;=,ska hjd ialkaOh 𝑚 jk 𝑃 wxY=jlg wE|d we;.  

;ka;=fõ os. 4𝑎 jk 𝐵 f;la 𝑃 wxY=j isriaj my<g  weo iSrefjka uqodyßkq 

,efí.  ;ka;=fõ os. 𝑥 hkak, 𝑎 ≤ 𝑥 ≤ 4𝑎 i|yd 𝑥̈ +
𝑔

𝑎
(𝑥 − 2𝑎) = 0 iólrKh 

imqrd,k nj fmkajkak.  

 

 

 

𝐴𝐵𝐶𝐷 isyska iqug k,hla 𝐴𝐵 fldgi ;sria jk f,i yd 𝐵𝐶𝐷 
fldgi wrh 𝑎 yd 𝑂flakaøh jk w¾O jD;a;hla jk f,i kjd 
we; .  ialkaOh 2𝑚  jk 𝑃  wxY=jla yd ialkaOh 𝑚  jk 𝑄 

wxY=jla rEmfha oelafjk mßos os. 
𝜋𝑎

2
 g jvd jeä ieye,a¨ 

wú;kHh ;ka;=jlska hd fldg 𝑃 wxY=j 𝐵 ys ;nd ;ka;= weoS 
mj;sk úg w¾O jD;a; fldgig 𝑃 iSrefjka uqod yrskq ,efí.  

A B 
E 

C D 

A B 

Q P 

C 

D O 

O 

A 

P 
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15 𝑎)  os. 4𝑎 yd nr 2𝑤 jQ iqug taldldr 𝐴𝐵 oKavla yd os. 2𝑎 yd nr 

𝑤 jQ taldldr 𝐵𝐶  oKavla 𝐵 ysoS iqugj ikaê lr isria ;,hl 

iu;=,s;j ;nd we;af;a rEmfha mßos wrh 
𝑎

2√3
 jQ iqug wp, 

is,sKavrhla u; iam¾Yj  mj;sk mßosh. iu;=,s;;djh mj;ajd 

.ekSug 𝐶 fl,jf¾oS 𝑃 ;sria n,hlao fhdod we;.  

  (𝑖)  𝑃 =
3√3

4 
 nj fmkajkak.  

  (𝑖𝑖) 𝐵 ikaêfha m%;sls%hdfõ úYd,;ajh yd osYdj fidhkak.  
 
  

 𝑏)   iudk os. we;s ieye,a¨ 𝐴𝐶, 𝐶𝐷  yd 𝐴𝐷  o~q ;=kla yd 𝐴𝐵, 𝐵𝐶 
ieye,a¨ o~q folla rEmfha oelafjk mßos iqugj ikaê lr 

rduqiels,a,la idod we;. rduq iels,a, 𝐵 ysoS wp, ,laIHhlg iqugj 

wiõ lr 𝐴 ysoS ksõgka 100√3 l Ndrhla fhdod we; . 𝐶𝐷 oKav 

;sriaj rduqiels,a, isria ;,hl iu;=,s;j ;nd we;af;a 𝐷  ysoS 

fhdok ,o ;srig 600 la wdk; ksjqgka 𝑃 n,hla u.sks.      

  𝑃 ys úYd,;ajh fidhd fnda wxlk l%uh u.ska 𝐴, 𝐶 yd 𝐷 ikaê i|yd m%;Hd n, igykla weo tu.ska 

tla tla oKafâ m%;Hdn,h wd;;so f;rmqïo hkak olajñka fidhkak.  
 

16   Wi ℎ jQ taldldr iDcq jD;a;dldr l=yr fla;=jl ialkaO flakaøh tys YS¾Ifha isg 
2

3
ℎ ÿrlska msysgk nj 

wkql,kh Ndú;fhka fmkajkak.  

    wrh 𝑎 jQ l=yr w¾O f.da,hlska ;, mDIaGhg 
3𝑎

5
 ÿrlska jQ fldgila lmd bj;a lr we;. b;sß jQ fldgi 

𝑆 kï 𝑆 ys ialkaOh wkql,kh u.ska fidhkak. 𝑆 fldgfia ialkaO flakaøh 𝑂 isg 
3𝑎

10
 ÿrlska msysgk 

nj;a fmkajkak.  
   
 
 
oyï mdi,a isiqfjla t,fUk fjila W;aijh i|yd bosßm;a lsÍug ilia lrk 

,o od.enl wdlD;shla rEmfha oelafõ. th wrh 𝑎 jk jD;a;dldr m;=,la o 𝑆 ys 

by< odrfha wrhg iudk wrhla iys; Wi 
𝑎

4
 jk iDcq jD;a;dldr l=yr 

is,skavrhla yd is,skavrfha wrhg iudk wrhla we;s m;=,la rys; Wi 
3𝑎

5
 jk 

iDcq l=yr fla;=jlska iukaú; fõ.  

fuu wdlD;sfha ialkaO flakaøh 𝑂  isg 
149 𝑎

340
 ÿrlska msysgk nj 

fmkajkak. uq¿ wdlD;shu tlu øjHhlska idod we;.  

     

rEmfha oelafjk mßos tu wdlD;sh ;srig 𝛼  fldaKhla wdk; jQ r¿ 

;,hla u; iu;+,s;j we;. 𝑡𝑎𝑛𝛼 ≤ 𝜇 yd 𝑡𝑎𝑛𝛼 <
1499

340
 nj fmkajkak. 

fuys 𝜇 hkq wdlD;sh yd ;,h w;r >¾IK ix.=Klhhs.  
 
 
 

 
 
 
 
 

O 

3𝑎

5
 

𝑎

4
 

3𝑎

5
 

S 

𝛼 

100√3N 

A 

B 

C D 

PN

N
600 

600 

300 300 

A 

B 

C 

P 
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17 𝑎) tla;rd úYaj úoHd,hl úoHd mSGfha jir ;=kla wOHdmkh ,nd.;a miqj Wmdêhla msßkukq ,efí. úYaj 

úoHd,fha ,shdmosxÑ ù we;s isiqkaf.ka 45% m<uq jif¾o, 30% la fojk jif¾o, 25% la f;jk 

jirf¾o, bf.kqu ,nhs. m<uq jif¾ isiqkaf.ka 15% la o, fojk jif¾ isiqkaf.ka 40% la o, f;jk 

jif¾ isiqkaf.ka 25% la o, uyfmd< YsIHdOdr ,nd .kS. fuu úYaj úoHd,fha úoHd mSGfha isiqfjl= 

wyUq f,i .;a úg Tyq uyfmd< YsIHdOdr ,nk isiqfjl= ùfï iïNdú;dj fidhkak.  

  f;dard .;a isiqjd uyfmd< YsIHdOdr ,dNsfhl= kï Tyq m<uq jif¾ isiqfjl= ùfï iïNdú;dj fidhkak.       
   

 𝑏) uOHkHh 𝑥̅  o iïu; wm.ukh 𝑆𝑥  o jQ {𝑥1,𝑥2,𝑥3, …𝑥𝑛} hk 𝑛 ixLHd l=,lh 𝑖 = 1,2,3…𝑛 i|yd   

𝑦𝑖 = 𝑎𝑥𝑖+𝑏 u.ska {𝑦1, 𝑦2, 𝑦3 … 𝑦𝑛}hk 𝑛 ixLHd l=,lhg mßKdukh lrkq ,efí. fuys 𝑎 yd 𝑏 hkq 

ksh; fõ. {𝑦1, 𝑦2, 𝑦3 … 𝑦𝑛} hk ixLHd l=,lfha uOHkHh 𝑦 o iïu; wm.ukh 𝑆𝑦 o kï  

  (𝑖) 𝑦̅ = 𝑎𝑥̅ + 𝑏 iy  

  (𝑖𝑖) 𝑆𝑦 = |𝑎|𝑆𝑥 njo fmkajkak.  

 

  mka;shl isiqka 100 fofkl= m%Yak m;%hla i|yd ,nd.;a ,l=Kq j, jHdma;shla my; j.=fõ oelafõ.   
 

,l=Kq isiqka .Kk 

 0-20 15 
20-40 20 
40-60 40 
60-80 15 

 80-100 10 
  
 
 
 
   
 
     

  

 

 

fuu ixLHd; jHdma;sfha uOHkHh yd iïu; wm.ukh fidhkak.  

úYaf,aYkkh lsÍfï wjYH;djhla i|yd ,l=Kq jHdma;sh f¾Çh f,i 

mßudK.; lrk ,oS .  túg ms<sfj,ska ,l=Kq 50  yd 62  ,nd.;a 

isiqkaf.a ,l=Kq 62 yd 72 f,i fjkia úh. kj jHdma;sfha uOHkHh 

yd iïu; wm.ukh fidhkak.  


