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A- fldgi 
 

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

 
01' fudag¾ r: odjk ;r.hl oS fudag¾ r:hla" ;r.fha wjidk jk ia:dkfha isg 600𝑚 ÿßka 

we;s úg" th 60𝑚𝑠−1 m%fõ.fhka yd 
15

4
 𝑚𝑠−2 taldldr ;ajrKhlska .uka lrñka mj;S' 

;r.h wjika lsÍug .;jk ld,h fidhkak' 
 
 
02' 𝑃 yd 𝑄 n,hka folla wxY=jla flf¾ l%shd lrhs' tla n,hl osYdj m%;Hdjß; l< úg" 

iïm%hqla;h uq,a wjia:dfõ iïm%hqla;shg ,ïnl fõ' 𝑃 = 𝑄 nj fmkajkak' 
 
 
03' taldldr iqug wrh 𝑎 yd nr 𝑤 ne.ska jQ f.da, folla' wp, w¾of.da,dldr wrh 3𝑎 jQ 

Ndckhla u; tlsfkl iam¾I fjñka mj;S' f.da, fol w;r m%;sl%shdj 
𝑤

√3
 nj fmkajkak' 

 
04' wxY=jla wp, 𝑜 ,CIfha isg m%fCIamkh flf¾' wdrïNfha oS m%fõ.fha ;sria yd isria ixrpl 

ms<sfj, 𝑈 yd 𝜆 𝑈 fõ' wxY=fõ ;sria mrdih 𝜆 yd 𝑈 weiqfrka fidhkak'  
 
 
05' ialkaOh 𝑚 jQ 𝐴 wxY=jla yd" ialkaOh 𝜆𝑚 jQ 𝐵 wxY=jla  
 ieye,a¨ wú;kH ;ka;=jla wE|d ;ka;=j iqug lmamshla  
 Wäka hjd we;' moaO;sh ksi,;djfhka uqod yeßh úg  

 𝐴 wxY=j my<g 
𝑔

2
  ;ajrKfhka .uka lrhs' 

 𝐾 = 
1

3
 nj fmkajkak' 

 
 
 
06' .,la" l=`MKla uqÿfka isg isriaj my<g w;yßhs' th 𝑥 𝑚 ÿßka .uka l< úg" ;j;a .,la 

l=`MK uqÿfka isg 𝑦 𝑚 ÿrla my<ska jQ ,CIhl isg w;yßhs' .,a folu tlu fudfydf;a 

fmdf<dj u;g m;s; fõ' l=`MfKa Wi 
(𝑥+𝑦)2

4𝑥
 nj fmkajkak' 
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07' 𝑝 = 5𝑖 + 3𝑗 , 𝑞 = 2𝑖 + 𝑡𝑗 fõ' 𝑡 ksh;hls' (𝑝 +  𝑞) yd (𝑝 −  𝑞) tlsfklg ,ïn ùug 𝑡 ys 

w.h fidhkak' 
 
 
08' ialkaOh 6𝑘𝑔 jQ wxY=jla ieye,a¨ wú;kH ;ka;=jl tla fl<jrlg wEod" wksla fl<jr 𝐴 

wp, ,CIhlg wE\ ;ka;=j ;srig 𝜃 fldaKhla wdk; jk fia ;sria n,hla wxY=j flf¾ 

fhdod we;' tan 𝜃 = 
12

5
 kï" wxY=jg fh¥ ;sria n,fha úYd,;ajh yd ;ka;=fõ wdk;sh 

fidhkak' 
 
 
09' taldldr bKsu.la ;sria fmdf<djl ;nd wfkla fl<jr r`M isria ì;a;shlg fya;a;= lr we;' 

ì;a;sh yd fmdf<dfõ >¾IK ix.=K 𝜇 fõ' ì;a;shg bKsuf.a wdk;sh" >¾IK fldaK fuka 
fo.=Khla nj fmkajkak' 

 
 
10' 𝐴 yd 𝐵 wxY= 2 la m%fõ. ms<sfj,ska (3𝑖 + 𝑝𝑗) 𝑚𝑠−1 yd (𝑞𝑖 − 4𝑗)𝑚𝑠−1 fõ' 𝐴 gidfmaCIj 𝐵 

f.a m%fõ. (8𝑖 − 2𝑗) 𝑝  𝑞 o fidhkak'  

 
 

B- fldgi 
 

m%Yak 05 lg ms<s;=re imhkak' 
 
11' a&' 𝑃 yd 𝑄 ÿïßh folla tlu ud¾.fha 𝐴 ÿïßhfmdf<ka wdrïN ù 𝐵  ÿïßhfmdf<ka 

k;rjk fia .uka lrhs' 𝑃 uq`M .uka ld,fhka m<uq 1
3⁄  𝑓 ksh; ;ajrKfhka o" 

fojk 1
3⁄  ksh; m%fõ.fhka o" wjidk 1

3⁄  𝑓 ksh; ukaokfhka o .uka lrhs' Q 

ÿïßh uq`M ÿßka m<uq 1
3⁄  " ksh; 𝑓 ;ajrK o fojk 1

3⁄  " ksh; m%fõ.fhka o " wjidk 
1

3⁄  𝑓 ksh; ukaokfhka .uka lrhs'  
 
  ¸' 𝑃 yd 𝑄 ÿïßh i|yd m%fõ. ld, jl% fjk fjk u w|skak' 
 
 
 
  ¸¸' tkhska fyda wka l%uhlska 𝑃 yd 𝑄 ÿïßh fofla .ukg .; jQ ld,hka w;r 

wkqmd;h 3 √3 ∶ 5 nj fmkajkak' 
 
 b&' p,s;h i|yd iólrK Ndú;fhka idokak' ir< f¾Ldjla osf.a .uka lrk wxY=jla 

tla;rd fudfyd;l oS hï wdrïNl ,CIhl isg 𝑎 ÿßka o" ;;amr 𝑛 g miq 𝑏 ÿßka o" 
;;amr 2𝑛 g miq 𝑐 ÿßka o" ;;amr 3𝑛 miq 𝑑 ÿrlska owe;s nj olakg ,efí' ;ajrKh 

taldldr kï"𝑑 − 𝑎 = 3(𝑐 − 𝑏) nj;a" ;ajrK 
(𝑐 + 𝑎 − 2𝑏)

𝑛2⁄  nj;a fmkajd" wxY=j 

wdrïNl ,CIHfha isg 𝑎 ÿrlska we;súg m%fõ.h fidhkak' 
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12' a&' W;=re foig 20𝑘𝑚ℎ−1  fõ.fhka .uka lrk 𝑆1  kejlg idfmaCIj fndaÜgqjla 

W;=frka kef.kysrg 45𝑜 la jQ osYdjlg .uka lrhs' 20𝑘𝑚ℎ−1 m%fõ.fha ol=Kq foig 
.uka lrk 𝑆2  kejlg idfmaCIj by; fndaÜgqj W;=frka kef.kysrg 30𝑜  la jQ 

osYdjlg .uka lrhs' fndaÜgqfõ p,s; osYdj W;=frka kef.kysrg 𝑡𝑎𝑛−1 (√3 − 1) nj 
fmkajkak' 

 
 
 
 b&' wxY=jla 𝜃 ,CIHhla 𝑉 wdrïN m%fõ.fhka ;srig 𝜃 wdk;sfhka m%fCIamKh flf¾' th 

𝑃(𝑥, 𝑦) yryd .uka lrhs kï" 𝑦 = 𝑥 𝑡𝑎𝑛 𝜃 −  
𝑔𝑥2

2𝑉2  𝑆𝑒𝑐2𝜃 nj fmkajkak' 

 
  wxY=jla ;sria ìul jQ ,CIHhlska m%fCIamKh lrkqfha wdrïNl ,CIHfha isg 𝑎 ;sria 

ÿßka msysá ℎ Wila jQ isria ì;a;sfha Wiska hka;ñka .uka lrk mßos h' tu wxY=j ;sria 

ìug m;s; jkqfha ì;a;sfha isg 
2𝑢2

ℎ

𝑔𝑎
 ÿßka nj fmkajkak' 

  fuys 𝑈 hkq" wxY=fõ ;sria m%fõ. ixrplh fõ'  
 
 
 
13' a&' rEmfha olajd we;s moaO;sfha 𝐴 ys ialkaOh 5𝑘𝑔 jk 

w;r 𝐵 ip, lmamshla 2𝑘𝑔 fõ' lmams ish,a, iqug fõ' 
moaO;sh ksi,;djfhka uqod y, úg 𝐴  yd 𝐵  ys 
;ajrKh" ;ka;=fõ wdk;sh o fidhkak' 

 
 
 
 
 
 
 
 
 
 b&' ialkaOh 𝑀 jQ iqug l+[a[hla" iqug ;sria ;,hla u; ;nd we;' ialkaOh 𝑚 jQ 

wxY=jla l+[a[fha wdk; jQ uqyqK; u; ;nd 𝑢 fõ.fhka by<g m%fCIamKh flf¾'  
 

  ¸' wxY=j yd l+[a[h w;r m%;sl%shdj  
𝑀𝑚𝑔 𝐶𝑜𝑠 ∝

𝑀+𝑚 𝑆𝑖𝑛2 ∝
  nj fmkajkak' 

 
 
  ¸¸' ∝ =  30𝑜 la f,i oS we;s úg" 𝑇 ld,hlg miq wxY=j wdrïNl ,CIHg u kej; 

meñfKa kï"  
 

   𝑇 = 
(4𝑀+𝑚) 𝑢

(𝑀+𝑚) 𝑔
  nj fmkajkak'  

 
 
 
 
 
 

2 kg 

A 5 kg 

B 
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14' a&' 𝐴, 𝐵, 𝐶, 𝐷  ,CI j, msysgqï ffoYsl ms<sfj,ska 𝑖 +  𝑗  , 2𝑖 + 3𝑗  , 𝑃𝑖 + 2𝑗  yd 𝑖 + 𝑞𝑗  

fõ' 𝑝 yd 𝑞 ksh; jk w;r 𝐴𝐵𝐶𝐷 iudka;rdi%hls' 𝑝 yd 𝑞 ys w.hka fidhkak'  
 
  ;jo" 𝐴𝐵̂𝐶 fldaKh o fidhkak' 
 
 
 
  ¸¸' 𝑎 yd 𝑏  hkq tlsfklg ,ïnl ffoYsl kï" |𝑎 +  𝑏 |2 =  |𝑎 −  𝑏|2  nj 

fmkajkak' 
 
 
 b&' A B C D E F iúê Ivdi%fha AB, BC, CD, DE, FE yd FA Tiafia ms<sfj,ska 3F, 7F, F, 

2F, mF yd nF n,hla l%shd lrhs' 
 
 
  ¸' fuu n,hka yhu hq.auhlg ;=,H fõ kï m yd n fidhkak' 
 
  ¸¸' fuu n,hka yhu AD Èf.a jQ ;ks n,hlg ;=,H fõ kï" m yd n fidhkak' 
 
 
 
15' a&' nr 𝑤 jQ taldldr oKavl tla fl<jrla ì;a;shl wiú lr" wfkla fl<jr ;ka;=jla 

wdOdrfhka t,a,d we;' oKav yd ;ka;=j ;srig tlu 𝜃 fldaKhla wdk;j msysghs'  
 

  ¸' ;ka;=fõ wd;;sh 
𝑤

4
 cosec 𝜃 nj;a" 

 

  ¸¸' wiúfha m%;sl%shdj 
𝑤

4
 √8 + 𝑐𝑜𝑠𝑒𝑐2 𝜃 nj;a fmkajkak' 

 
 b&' taldldr fkdjQ oKavl .=re;aj flakaøfhka th 𝑎 yd 𝑏 fldgia follg fnfoa' tu 

oKav iqug f.da,fha ;=< ;nd we;af;a" tys ;srig wdk;sh 𝜃 jk mßos yd olajd 
fl<jrj,a u`.ska f.da,fha flakaøfha 2 ∝ fldaKhla wdmd;khlrk mßos fõ' 

 

  tan 𝜃 = (
𝑏−𝑎

𝑏+𝑎
) 𝑡𝑎𝑛 ∝ nj fmkajkak'  

 
 
 
16' nr 𝑤 yd os. 4𝑎 jQ taldldr 𝐴𝐵 oKavl A fl<jr fmdf<dj u; yd oKav is,skavrhl 

.efgñka msysgkqfha oKav yd is,skavrh iam¾Y jk ,CIhg 𝐴 isg we;s ÿr 3𝑎 jk mßos fõ' 
is,skavrfha wrh 𝑎 yd nr 𝑤 jk w;r th fmdf<dj u; we;af;a tys wCIh" isria ;,hg 
,ïnl jk mßosh' 

 
 
 ¸' tla tla iam¾I ,CIfha wNs,ïnj m%;sl%shdj yd >¾IK n,h fidhkak' 
 
 

 ¸¸' tla tla iam¾I ,CIfha >¾IK ix.=K 𝜇  kï" iu;=,s;;djh i|yd 𝜇 ≥ 
8

21
 nj 

fmkajkak' 
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17' a&' 𝐴𝐵𝐶𝐷 frdïnih ;kd we;af;a os. 2𝑎 yd nr 𝑤 jQ taldldr 𝐴𝐵, 𝐵𝐶, 𝐶𝐷 yd 𝐷𝐴 o~q 

y;r ksoyia f,i ikaê lsÍfuks' moaO;sh 𝐴 j,ska t,a,d iu;=,s;j ;nd we;af;a 𝐵𝐷 
ieye,a¨ oKavla u`.sks'  

 

  𝐴𝐵̂𝐶 =  𝜃 kï" ^1& 𝐶 ikaêfha m%;sl%shdj 
𝑤

2
 𝐶𝑜𝑡 𝜃/2  

 
 

 ¸¸' 𝐵𝐷 ys f;rmqu 2𝑤 𝐶𝑜𝑡 𝜃
2⁄  nj fmkajkak' 

 
 
 
 b&'  
 
 
 
 
 
 

by; rduq iels,a, idod we;af;a 𝐴𝐵, 𝐵𝐶, 𝐶𝐷, 𝐴𝐷 yd 𝐴𝐶 ieye,a¨ o~q mylsks' th B yd 
D ys iqug wdjrK folla u; we;' A ys § 2W Ndrhla orhs' m%;Hdn, rEmhla we| fnda  
wxlkh Ndú;fhka tla tla oKafâ m%;Hdn,h wd;;s" f;rmqï olajñka fidhkak'  

 

2 W 
A 

B 

C 

D 30o 30o 


