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m%Yak ish,a,gu ms<s;=re imhkak' 
 

A fldgi 
 

01' X ÿïßh;a V m%fõ.fhka A ÿïßh fmd,la miq lrk úgu A ÿïßh fmdf,a kj;d we;s Y 

ÿïßh;a ksYap,;djfhka yd f taldldr ;ajrKfhka V m%fõ.h ,ndf.k bkamiq tu 

m%fõ.fhka ál ÿrla .uka lr bkamiq B ÿïßh fmdf,a kj;d ;eîug f taldldr ukaokfhka 

.uka lrhs' X ÿïßh V m%fõ.fhka .uka lr B ÿïßhmf,a kj;d ;eîug f taldldr 

ukaokfhka .uka lrhs' Y ÿïßh B ys kj;d t ld,hlg miq X ÿïßh kj;ajk ,o kï X yd 

Y i|yd m%fõ. ld, m%ia:dr we| t = 
𝑣

2𝑓
  nj fmkajkak'  

 
 
02' tl tflys wrh r yd nr W jQ taldldr iqug f.da, 2la tlsfkl iam¾Y lrñka wrh       R 

(R > r) jQ wp, iqug f.da,dldr md;%hla we;=<;a ksIap,j ;sfí' tla f.da,hla u; l%shd lrk 
n, ksrEmKh lrñka fjku rEm igykl n, ;%sfldaKhla we| f.da, 2 w;r m%;sl%shd 
fidhkak'  

 
 
03' Rcq iudka;r bjqre we;s m<, d jQ .`.l c,h taldldr U fõ.fhka .,d hhs' c,hg idfmaCIj 

V (V > U) fõ.hlska msysksh yels ñksil=g tla bjqrl isg wfkla bjqrg msyskSug .; jk 
wju ld,h fidhkak'  

 
 
04' p;=iq;,hl iïuqL ÿr hq., 2 la ,ïnl kï" b;sß iïuqL ÿr hq.,hl o ,ïnl nj ffoYsl 

weiqßka fmkajkak'  
 
 

05' ABC iumdo ;%sfldaKh 𝐴𝐵⃗⃗⃗⃗  ⃗ , 𝐵𝐶⃗⃗⃗⃗  ⃗ , 𝐶𝐴⃗⃗⃗⃗  ⃗ mdo Tiafia l%shd lrk n, ms<sfj,ska 3p , 4p , 5p fõ' 

n, moaO;sfha iïm%hqla; úYd,;ajh yd osYdj fidhkak' iïm%hqla;fha l%shd f¾Ldj BC mdoh 
lmk ,CIh fidhkak'  

 
 
06' fok ,o m%fCIamk m%fõ.hla yd fok ,o ;sria mrdihla i|yd wxY=j;a m%fCIamk l< yels 

osYd 2la we;s nj fmkajkak'  
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07' nr W jQ o osk 2a o taldldr AB oKavla tys A fl<jr r`M ;sria fmd<jlg o B fl<jr r`M 

ì;a;shlg o fya;a;= jk fia ;srig ∝ fldaKhlska ;nd we;' oKav ì;a;shg ,ïn isria ;,hl 

msysghs' A ys oS;a B ys oS;a >¾IK ix.=Klh 𝜇 fõ' (𝜇 < 1) oKav iSudldÍ iu;=,s;;djfha 

mj;S kï" tan∝ = (
1− 𝜇2

2𝜇
) nj fmkajkak'  

 
 
08' p;=ri%hl mdo j, uOH ,CIHhka iudka;rdi%hl fldaK YS¾I nj ffoYsl weiqßka fmkajkak'  
 
 
 
 
09' ieye,a¨ wú;, ;ka;=jl tla fl<jrla ;sria iS,sul  

 O wp, ,CIhlg .eg .id" tu ;ka;=j 3kg ialkaOh  

 we;s Q ip, lmamshla háka o" kej; iS,sfï iúlr we;s  

 wp, lmamshla Wäka f.dia wfkla fl<jf¾ 2kg ialkaOh  

 we;s P wxY=jla orhs'  moaO;sfha iSrefjka uqod yeßh úg  

 P wxY=fõ ;ajrKhla ;ka;=fõ wd;;sh;a fidhkak' 
 
 
 
 
 
 
 
 
10' m ialkaOfhka hq;a P kï" wxY=jla l os.e;s ¨yq wú;kH ;ka;=jla u.ska A wp, ,CIHhg we\ 

;sfí' A g l cos ∝ my<ska .eUqrl o l sin ∝  wrh iys; ;sria jD;a;dldr llaIhla h' ksh; 

fldaKsl m%fõ.hla iys;j P wxY=j i,l=Kq lrhs' ∝  =   𝑐𝑜𝑠−1 (
9

𝑙𝑤2) nj fmkajkak'  

 
 
11' t = 0 ld,fha oS fmdf<dfõ isg ne¨khla iSrefjka uqod yßkq ,efí' th f taldldr ;ajrKfhka 

isriaj by<g k.S' t = T ld,fha oS fmdf<dfõ msysá tu ,CIfha isg .,la U m%fõ.fhka 

isriaj by<g m%fCIamkh lrkq ,efí' .," ne¨u iam¾I lrhs kï"              U = T (f + 

√𝑓2  + 𝑔𝑓) nj fmkajkak' ., tys Wmßu Wig <`.d jk úg ìu isg ne¨ug we;s ÿr 
fidhkak'  

 
 
12' A, B, C keu;s .=jka f;dgqm,j,a 3la O keu;s .=jka f;dgqm,la jgd msysgd we;'          OA 

= OB = OC = am yd A𝑂̂B = B𝑂̂C = C𝑂̂A fõ' ksi, oskhl iq<`.la ke;s úg" .=jka hdkhg 

Ums-1 Wmßu m%fõ.hlska mshdir l< yel' Vms-1 (V < u) fõ.hla OA osYdjg >;; taldldr 

iq<`.la yuhs' OAOBOC u.ska oelafjk m:fha mshdir lsÍug wyia hdkh .kakd wju ld,h  

2a [
𝑈 +  √4𝑈2 −  3𝑉2 

𝑈2 −  𝑉2 ] nj fmkajkak'  

 
 

P 

O 

Q 

3g 
2g 
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13' ^a&' O, A, B, C ;<hl msysá ,CI 4ls'  

𝑂𝐴⃗⃗⃗⃗  ⃗ = 2𝑝 − 2𝑞 , 𝑂𝐵⃗⃗ ⃗⃗  ⃗ = 3𝑝 + 𝜆𝑞 𝑎𝑛𝑑 𝑂𝐶⃗⃗⃗⃗  ⃗ = (2 +  𝜆) 𝑝 + 6 𝑞  fõ' fuys 𝑝  𝑞  iudka;r 

fkdjk ffoYsl fõ'  
   

 ¸' 𝜆 𝑝  𝑞 weiqßka 𝐴𝐵⃗⃗⃗⃗  ⃗ yd 𝐵𝐶⃗⃗⃗⃗  ⃗ m%ldY lrkak' 

 
 ¸¸' A, B, C tal f¾Çh kï 𝜆 ys w.h fidhkak'  
 
 
 
 
 
 

 ^b&' mdoh 2m jk ABC iumdo ;%sfldaKhl BC, CA, AB mdo j, uOH ,CIH ms<sfj,ska 

L, M, N fõ' ksõgka 1, 2, 3, P, Q, I úYd,;aj we;s n, ms<sfj,ska 

𝐴𝐵⃗⃗⃗⃗  ⃗, 𝐵𝐶⃗⃗⃗⃗  ⃗, 𝐶𝐴⃗⃗⃗⃗  ⃗, 𝑁𝑀⃗⃗⃗⃗⃗⃗  ⃗, 𝑀𝐿⃗⃗⃗⃗⃗⃗ , 𝐿𝑁⃗⃗⃗⃗  ⃗  osf.a tu wCI j, wkqms<sfj,ska mdo osf.a t,af,a l%shd lrhs' 
fuu n, moaO;sh iu;=,s;j ;sìh fkdyels nj fmkajkak'  

 
 
 ¸' moaO;sh hq.auhlg W!k;h fjhs kï" P = 2 yd Q = 3 nj fmkajkak'  
 

¸¸' moaO;sh N yryd l%shd lrk ;ks iïm%hqla; n,hlg W!k;h fõ kï" Q = 3 nj 
fmkajkak'  

 
 
 

14' ^a&' A, B yd C jQ l,S tl tlla W nßka jQ Rcq jD;a;dldr iqug taldldr is,skavr 3ls' 

 ;sria f¾Ldjla osf.a tlsfkl lefmk ;srig ∝ fldaKhlska wdk; iqug ;, folla 

 w;r" A yd B iuñ;sl f,i ;nd we;' oeka A yd B u; iuñ;sl f,i C is,skavrh 

 ;nkq ,efí' is,skavr 3 u wCI l f¾Ldjg iudka;rj msysghs' A yd B is,skavr w;r 

 m%;sl%shd fidhkak' 𝑡𝑎𝑛 ∝ > 
√3

9
 kï" A yd B is,skavr fjka fkdjk nj fmkajkak' 

 
 
 ^b&' os. 2a yd nr W jQ o taldldr AB oKavla ;sri iu`. 30o idoñka iu;=,s;j we;af;a 

tys A fldaK r`M fmd<jla u; yd B g iïnkaO l< ieye,a¨ ;ka;=kla u.sks' B ys 

uÜgug by<ska jQ p kï ,CIhg .eg .id we;s w;r ;ka;=j yd oKav tlu ;sria 

;,hl msysgk mßosh' ;ka;=j ;srig 60o la wdk;h' A ys >¾IK ix.=Klh 𝜇 fõ' P 

yd A oKafâ B yryd hk isria f¾Ldfõ tlu me;af;a kï" 𝜇 > 
√3

5
 nj fmkajkak'  

 
 

  P yd A we;af;a B yryd isria f¾Ldfõ úreoaO me;s j, kï" 𝜇 ≥ √3 nj fmkajkak'  
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15' iu;,d N+ñfhys msysá O ,CIhlg isriaj h Wilska fndaïnhla mqmqrhs' √2𝐾𝑔 tlu fõ.fhka 

fndaïnfha len,s iEu osYdjlg u úis fõ' d < 2 √𝑘 (𝑘 + ℎ) kï" O ,CIfha isg d ÿßka N+ñh 

u; bkakd l=vd if;l=g msmsÍfuka miq t1 yd t2 (t2 > t1) fjkia jQ ld,hka ys oS foj;djla 

foosYdfjka u len,s jefok t2 – t1 2 [
2𝑘+ℎ− √ℎ2+ 𝑑2

𝑔
]  nj fmkajkak'  

 
 
 
 
 
 
16' ∝  wdk;sfhka hq;a iqug l+[a[hla iqug 

;sria fïihla u; ;nd ;sfí' fofl<jrg M 

yd M1 (M > M1) ialkaO we| 2l os.e;s ¨yq 

wú;kH ;ka;=jla l+[a[hla by< wdk; 

uqyqK;ska fkrd ;sfnk l=vd iqug P 
kdoe;a;la jgd .djd we;' wxY= l+[a[fha 
uqyqK; iu`. iam¾Y fjñka mj;S' wdrïNfha 
oS wxY= tlla wfklg wdikakj o" kdoe;af;a 

isg l ÿrlska msysgk mßos o ;nd ;sfí' 

;ka;=fõ tla tla fldgi fkdnqre`Mj o wdk; 
uqyqKf;a Wmßu kejqï f¾Ldj o msysgd we;' 

nßka wvq M1 wxY=j P  kdoe;a; 
 

fj;g taug fmr l+[a[fha ;ajrKh 
(𝑚−𝑚1)

2
  𝑔 𝑠𝑖𝑛  ∝ 𝑐𝑜𝑠 ∝

𝑀 (𝑚+ 𝑚1) + 4 𝑚𝑚1 + (𝑚− 𝑚1)2  𝑠𝑖𝑛2 ∝  
 nj idOkh lrkak' 

fuys M l+[a[fha ialkaOhhs' ^P kdoe;af;a isg l+[a[fha my< odrfha f;la ÿr 2l g jeä nj 

Wml,amkh l< hq;= fõ'& nßka wvq wxY=j kdoe;a; fj;g meñfKk úg l+[a[h  
𝑙 (𝑚− 𝑚1)  𝐶𝑜𝑠 ∝

𝑀+𝑚+𝑚1  

ÿrla fïih u; .uka lr we;s nj wfmdayKh lrkak'  
 
 
 
17' wp, ;sria jD;a; is,skavrhl iqug ndysr mDIaGfha A ,CIhl wxY=jla fõ' tu wxY=j 

is,skavrfha wCIrhg ,ïn ;,hla u; is,skavrfha we;s iam¾Ylfha osf.a jQ o" is,skavrfha 

by<u ,CIfhka wE;a jk osYdjg jqjo" U m%fõ.fhka m%fCIamkh lrkq ,efí' A ,CIh 

msysáfha is,skavrfha wCIfha uÜgfï isg h Wisks' U2 > gh kï" wxY= jydu mDIaGfhka bj;a 

jk kuq;a" U2 < gh kï" th mDIaGfhka bj;a jkafka A ys uÜgfï isg 
1

3𝑔
 [𝑔ℎ − 𝑈2] .eUqrl 

oS nj fmkajkak'  
 

 ;jo wxY=j mDIaGfhka bj;a jk fufydf;a oS tys m%fõ.h √
1

3
  [2 𝑔ℎ + 𝑈2] nj fmkajkak'  

 

P 

M 

M1 

M 

∝ 


