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 

2
cossin

2
cossin

CB
A

CA
B nj idOkh lrkak'  
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 (A fldgi) 
 

01) fmdf<dj uÜgfï isg iudk Wie;s uy,a follska hq;a f.dvke.s,a,l m<uq 

uyf<a by<u ,CIHfha isg 𝑄1 wxY=jla iSrefjka ksoe,af,a jeàug bv i,iajk 

w;r tu fudfydf;au fojk uyf,a by<u ,CIHfha isg iudk 𝑄2 wxY=jla 𝑢  
wdrïNl m%fõ.fhka isriaj my<g m%fCIam lrkq ,nkafka wxY= folu tlu 
fudfydf;a § fmdf<dj uÜgfï § yuqjk f,ih' ^hdno rEmh n,kak& wxY= fol 

yuqùug .;jk ld,h 𝑇 kï wxY= fofla p,s; i|yd m%fõ. ld, m%ia:dr tlu 

igykl w¢kak' tkhska 𝑢 =  
𝑔𝑇

2
  nj fmkajkak' fuys 𝑔 hkq .=re;ajc ;ajrKh 

hs'   
  

'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

 

02) iqug ;sria fïihla u; ialkaOh 2𝑚 jk 𝐴 kï iqug f.da,hla 𝑢 wdrïNl m%fõ.fhka p,kh 
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08) iqug kd oe;a;la iqug ì;a;shlg 2√2 𝑎  ;sria ÿrlska msysghs' nr 𝑤 yd È. 16𝑎  jQ  𝐴𝐵  taldldr 

oKavla 𝐴  fl<jr ì;a;sh yd iam¾Y fjñka oKav u; ,CIHhla kd oe;a; u; iam¾Y fjñka 
ì;a;shg ,ïn isria ;,hl iu;=,s;j msysghs' oKav ;sri iuÕ idok fldaKh fidhd" kd 

oe;af;ka oKav u; we;s lrk m%;sls%hdj √2 𝑤  nj fmkajkak'  
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09) hdno rEmfha oelafjk mdohl È. 𝑎 jQ iumdo 

;s%fldaKhl 3P, 4P yd 5P n, ms<sfj,ska AB, BC 

yd CA Èf.a wCIr wkqms<sfj,ska oelafjk ÈYdj,g 
ls%hd lrhs'  

i)  iïm%hqla;fha úYd,;ajh yd ÈYdj fidhkak'   

ii)  tu iïm%hqla;fha ls%hd f¾Ldj Èlalrk ,o 

𝐵𝐶 f¾Ldj  𝐶 isg 
3𝑎

2
  ÿßka ls%hd lrhs hehs 

Wml,amkh lr moaO;sh hq.auhlg W!Kkh 

lsÍu i|yd 𝐵 ys§ ;ks n,hla fhdokq ,efí' tu hq.aufha >Q¾Kh fidhkak'  
 

'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 
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''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

 

10) isria ;,hl iúfldg we;s flakaøh 𝑂 o  wrh  𝑎 o jk iqug f.da,hl by<u ,CIHfha ialkaOh 

𝑚 jk 𝑃 wxY=jla ;nd th iSrefjka p,s; ùug  i,iajkq ,efí' wxY=j f.da,h yer hk wjia:dfõ 

§ 𝑂𝑃 Wvq isri iuÕ idok fldaKh o yer hk wjia:dfõ § wxY=fõ m%fõ.h o fidhkak'   
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ixhqla; .Ks;h 13 - II (B fldgi) 

11)  (a)  Rcq iu;, ud¾.hla Èf.a 𝐴 kï r:hla 𝑢 taldldr fõ.fhka .uka lrñka 𝑋 kï fmd,sia 
uqrfmd<la miq lrhs' tu fudfydf;a isg 𝑇 kï ld,hlg miq 𝐵 kï fmd,sia r:hla by; 𝐴 r:h 
we,a,Su i|yd 𝑋 uqrfmdf,a isg ksYap,;djfha isg 𝑓 kï ;ajrKhlska iudka;r iu;, udj;l 𝐴 
r:h ¨yq n¢hs' fmd,sia r:fha m%fõ.h 2𝑢 jQ miq th taldldr fõ.fhkau p,kh fõ' 
by; p,s; fol i|yd m%fõ. ld, m%ia:dr tlu igykl w¢kak' 
tkhska" 𝐵 r:h Wmßu m%fõ.h ,nd .kakd wjia:dj jk úg 𝐴 yd 𝐵 r: fol w;r mr;rh 𝑈𝑇 
nj fmkajkak' 
  
;j ÿrg;a 𝐵 r:h úiska 𝐴 r:h miqlrkq ,nk fudfyd; olajd 𝐴  r:h 𝑋  uqrfmd< miq lrkq 

,nk wjia:dfõ isg 2 (𝑇 +
𝑢

𝑓
)  ld,hla .; jk nj idOkh lrkak'  

    
 

     (b)    𝐴 kï .=jka f;dgqm<l isg iudk 𝑑 ÿrla W;=ßka yd ol=Kska msysá ;j;a 𝐵 yd 𝐶 kï .=jka 
f;dgqm< folls' iq,Õg idfmaCIj iudk 𝑢 m%fõ. iys; iudk .=jka hdkd folla ms<sfj,ska 
W;=ßka 𝜃  kef.kysr ÈYdfjka ksh; 𝑣  m%fõ.fhka yuk iq<Õla we;s Èkl tlu fudfydf;a 𝐴 
isg 𝐵 yd 𝐶 n,d msg;a fõ'  

   idfmaCI m%fõ. uQ,O¾u Ndú;fhka .=jka hdkd folu i|yd m%fõ. ;s%fldaK fol tlu igykl 
w¢kak' tkhska by; .uka fol i|yd ms,sfj,ska .;jk ld,hka 𝑡1  yd 𝑡2  kï"  

   𝑡1  −   𝑡2  =   
2𝑑𝑣 cos𝜃

𝑣2−𝑢2
    nj fmkajkak' 

 
   .=jka hdkd folu 𝐵 yd 𝐶 isg wm%udoj kej; 𝐴 lrd meñfKa kï tajd tlu fudfyd;l meñfKk 

nj wfmdaykh lrkak'        
 
 

 

12)  iqug ;sria fïihla u; ;nd we;s ialkaOh 𝑀 jk 
ABC  yrialvla iys; iqug l+[a[hl ;srig  
𝛼 fldaKhlska wdk; uqyqk;la u; ialkaOh 
𝑚  jk wxY=jla ;nd my; rEmfha fmfkk mßÈ 
wxY=j iys; uqyqK; bÈßhg p,kh jk mßÈ 
wfkla uqyqK; u; P ;sria n,hla fhdokq ,efí'  
 

p,s; iólrK moaO;sh i|yd BA ÈYdjg;a wxY=j 
i|yd CA  ÈYdjg;a fh§fuka"   

 

   (i)  fmdf<djg idfmaCIj l+[a[fha ;ajrKh  
𝑃 − 𝑚𝑔sin𝛼 cos𝛼

𝑀+𝑚 𝑠𝑖𝑛2 𝛼
   nj fmkajkak' 

 

 (ii)  l+[a[hg idfmaCIj wxY=fõ ;ajrKh  
(𝑀+𝑚)𝑔sin𝛼−𝑃 cos𝛼

𝑀+𝑚 𝑠𝑖𝑛2 𝛼
  nj fmkajkak' 

 

 (iii) 𝑚 wxY=j wdk; ;,h Èf.a by<g p,kh ùu fyda ;,h u; ksYap, ùu i|yd 𝑃 ≤
(𝑀+𝑚)𝑔 sin𝛼

𝑔 cos𝛼
     

        nj fmkajkak'  
 

 (iv)  moaO;sh ksoe,af,a uqodyf,a kï fmdf<djg idfmaCIj l=[a[fha ;ajrKh yd l=[a[hg 
idfmaCIj wxY=fõ ;ajrKh fidhd fmdf<djg idfmaCIj wxY=fõ ;ajrKh" 

       
𝑔 sin𝛼

𝑀+𝑚 𝑠𝑖𝑛2 𝛼
 {𝑀2+  𝑚 𝑠𝑖𝑛2 𝛼 (𝑚 + 2𝑀)}

1

2   nj fmkajkak'   
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13) (a) wrh 𝑎  yd flakaøh 𝑂  jQ jD;a;dldr iqug mS,a,la issria ;,hl jk f,i iúfldg we;' mS,af,a 
my<u ,CIHfha ;nd we;s ialkaOh 𝑚 jk iqug wxY=jla u; ;srig 𝑢 wdrïNl m%fõ.hla ,nd 
§fuka wxY=j isria jD;a;dldr ud¾.hla Èf.a p,kh ùug bv yßkq ,efí'  
wxY=j ish jD;a;dldr p,s;fha 𝑂 flakaøh yryd hk há w;a isri iuÕ 𝜃  iq¿ fldaKhla ;kkúg 
wxY=fõ m%fõ.h 𝑣  hkak  𝑣2 = 𝑢2 + 2𝑎𝑔 cos 𝜃  − 2𝑎𝑔  hkafkka ,efnk nj;a wxY=j u; mS,a, 

u.ska we;s lrkq ,nk m%;sls%hdj 𝑅  hkak  𝑅 =  
𝑚

𝑎
 (𝑢2 + 3𝑔𝑎 cos 𝜃 − 2𝑔𝑎)   hkafkka ,efnk 

nj;a fmkajkak'  
wxY=j ish jD;a;dldr p,s;fha § ish m:h yerhhs kï 2𝑎𝑔 <   𝑢2  <   5𝑎𝑔   nj fmkajkak' 
 
;jo wxY=j mQ¾K jD;a;dldr m:hlu p,kh fõ kï 𝑢2 >   5𝑎𝑔   nj fmkajkak'    
 
 

 (b) hqO kejla Rcq ud¾.hl taldldr 𝑢  m%fõ.fhka hd;%d lrhs' kefõ p,s; ÈYdjgu t,a, jk f,i 
;srig 𝜃   wdfrdayK fldaKhla wdk;j flá ;=jlal=jla iú fldg we;' tla;rd fudfyd;l 

;=jlal=fõ isg ;sriaj 𝑑 ÿrlska Wi ℎ jk n,fldgqjl je§ug √3 𝑢  m%fõ.fhka WKavhla msg 
lrhs' ;=jlal=j uqyqÿ uÜgfï msysgd we;ehs Wml,amkh fldg WKavh n, fldgqfõ j§ kï" 

    𝑔𝑑2  +   2𝑢2  (1 + √3 cos 𝜃 )
2
ℎ − 2𝑢2√3𝑑  sin 𝜃  (1 + √3 cos 𝜃 ) = 0    jk nj fmkajkak'  

  
 

14)  (a)   𝑎   yd  𝑏  hkq Y=kH fkdjk yd iudka;r fkdjk ffoYsl folls'  𝛼   yd 𝛽   hkq wÈY rdYs 
folla úg 𝛼𝑎  +   𝛽𝑏  =   0   ùu i|yd wjYH;djh  𝛼 = 0   yd  𝛽 =   0  ùu nj idOkh lrkak' 
  

𝑂𝐴𝐵𝐶   hkq iudka;rdi%hls'  𝑂𝐴⃗⃗⃗⃗  ⃗   =   𝑎  yd  𝑂𝐵⃗⃗ ⃗⃗  ⃗   =   𝑏   fõ'  𝑀  hkq 𝐵𝐶  ys uOH ,CIHh o 
𝑁  hkq  𝐴𝐶  ys uOH ,CIHh o fõ'  𝑂𝑃 =  𝜆 𝑂𝑁  o"  𝐴𝑃 =  𝜇 𝐴𝑀  o" f,i f.k ^fuys  𝜆  yd 
𝜇  hkq wÈY folls'&  𝜆  yd  𝜇  ys w.hhka fidhd  𝑂𝑃: 𝑃𝑁   yd  𝐴𝑃: 𝑃𝑀  wkqmd;hka fidhkak'  
 
  

 
 (b)   tal;, n, moaO;shla ^ksõgka j,ska uksk ,o& n, ;=klska iukaú; jk w;r tajd ls%hd lrkqfha 

my; oelafjk kshñ; ,CIH j,§ h'  
 

,CIHh msysgqï ffoYslh n,h 
A 3𝑖 + 2𝑗 4𝑖 + 2𝑗 

B (-3𝑖 + 0 𝑗 ) - 𝑖 - 𝑗 

C 2 𝑖 - 3 𝑗 -3𝑖 - 𝑗 

 
  fuys  𝑖  yd 𝑗  u.ska ms<sfj,ska 𝑂𝑋  yd 𝑂𝑌  RcqfldaKdi%dldr ldàiSh wCI Èf.a jk tall 

ffoYslhka oelafjk w;r È. uksk tallh ógr fõ'  
  wod, fhÿï ,CIj, LKavdxl olajñka fuu n, ixrpl wdldrfhkaa ksrEmH igykl olajkak' 
  
  moaO;sh n, hq.auhlg muKla ;=,H nj fmkajd moaO;sh iu;=,s;;djfha ;eîug uQ, ,CIHfha § 

fhdokq ,nk (
5

√2
 𝑖  +  

5

√2
 𝑗) n,hg wu;rj fhÈh hq;= n,h;a tys ls%hdldß ,CIHh;a fidhkak'  
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15)  (a)       È. 2𝑎  yd nr 𝑤 jQ taldldr 𝐴𝐵 oKavla A fl<jr r¿ ;sria fmdf<djla u; o 𝐵 fl<jr r¿ 

isria ì;a;shlg tfrysj o ì;a;shg ,ïn isria ;,hl fmdf<djg tan−1   4

3
   fldaKhlska 

wdk;j we;' oKav yd fmdf<dj w;ro" oKav yd ì;a;sh w;r o >¾IK ix.=Klh 
1

2
  ls' oKav 

ì;a;sh foig ,siaid hdug wdikak iSudldÍ iu;=,s;;djhg meñfKk mßÈ 𝐴𝐶 =  
𝑎

4
  jk 

mßÈ oKav u; jQ 𝐶 ,CIHfha § 𝑃 ;sria n,hla ì;a;sh foig fhdokq ,efí' 

 𝑃 =  
5𝑊

3
   nj fmkajkak'  

   
 

 (b)   my; rEmfhys fmkajd we;s mßÈ rduqq iels,a, 𝐴𝐵,𝐵𝐶, 𝐴𝐶, 𝐶𝐷  yd 𝐵𝐷  ieye,a¨q o`vq myla 
tajdfha fl<jrj,ska ksoyfiaa ikaê lr idod we;' 

 
 
 
 
 
 
 
 
 
 
 
 
   𝐴𝐵 = 𝑎  yd 𝐶𝐴̂𝐵 =  𝐶𝐵̂𝐷 =  600  nj § we;'  10𝑁   la jQ Ndrhla 𝐷 ys t,a,d we;s w;r 𝐴 

ikaêh isria ì;a;shlg wiõ lr 𝐵 ys§ fh¥ isria 𝑃 n,hla u.ska 𝐴𝐵 yd 𝐶𝐷 ;sriaj o 𝐵𝐶 
isriaj o jk mßÈ rduq iels,a, isria ;,hl iu;=,s;j ;sfí' 𝑃 ys w.h fidhkak' fnda 
wxlkh Ndú;fhka m%;Hd n, igykla we| tkhska o`vq mfya m%;Hdn, fidhd fuu m%;Hdn, 
wd;;s o f;rmqï o hkak ks¾Kh lrkak'  

 
 

16) (a) tl tll È. 2𝑎 yd nr 𝑤 jk 𝐴𝐵, 𝐵𝐶, 𝐶𝐷  yd 𝐷𝐴  jk taldldr iqug o`vq y;rla  𝐴, 𝐵, 𝐶 yd 
𝐷  ys§ iqug f,i ikaê lr frdïnihla idod we;' 𝐴𝐵  yd 𝐴𝐷  o`vq fol by<ska msysgk fia 
𝐴𝐵  yd 𝐴𝐷  o`vq  2𝑙  ;sria ÿrlska wE;aj tlu ;sria uÜgul jQ iqug kd oe;s folla u; ;sfnk 
mßÈ 𝐶  g by<ska  𝐴  msysgk fia  𝐶  ys§  2𝑤   nrla t,a,d frdïnih iuñ;sl f,i isria 
;,hl iu;=,s;j msysgd we;' 𝐵𝐴̂𝐷 =  120 0   ls' 

 

(i)  kd oe;a;la u.ska oKavla u; we;s lrk m%;sls%hdj fidhkak' 
  

(ii)  B ikaêfha m%;sls%hdj 
√43  𝑤

 2
  nj fmkajd tu m%;sls%hdj ;srig ork wdk;sh fidhkak'   

 

(iii)  𝑙 =  √3 𝑎  nj ;jÿrg;a fmkajkak'   
 

 (b) nr W yd È. 2a jQ AB taldldr oKavla A fl<jr isria ì;a;shlg ksoyfia wiõ lr B 
fl<jr 2𝑎  È.e;s ¨yq wú;kH ;ka;=jla u.ska ì;a;sh u; jQ 𝐶 ,CIHhlg wE|d we;' 𝐶 ,CIH 
we;af;a 𝐴 ,CIHhg 𝑑(< 4𝑎)  ÿrla isriaj by<ska jk fiah' oKav ì;a;shg ,ïn isria ;,hl 
iu;=,s;j msysghs'  

 

(i)  ;ka;=fõ wd;;sh 
𝑊𝑎

𝑑
  nj fmkajkak'  

  

(ii)  A wiõfõ m%;sls%hdj  (
2 𝑎2 +  𝑑2

2
)

1

2
   

𝑤

𝑑
   nj fmkajkak'    

 

(iii)  𝐴   wiõfõ m%;sls%hdj ;srig orK wdk;sh fidhkak'   
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17) (a)  ialkaOh fuá%la fgdka 200 la jQ ÿïßh tkaðula 30000𝑁 l ksh; m%;sfrdaOhlg tfrysj iu;, 

ÿïßh ud¾.hl 72 𝑘𝑚ℎ−1  l taldldr m%fõ.fhka .uka lrhs' tu ÿïßh tkaðfuys cjh lsf,da 
fjdÜj,ska .Kkh lrkak'  
bkamiq tu ÿïßh tkaðu" ialkaOh fuá%la fgdka 100 la jQ ÿïßh ueÈßhla in÷ï oKavla u.ska 
iïnkaO lrf.k tu iu;, ud¾.fhau we|f.k hhs' tkaðfï m%;sfrdaOh by; w.fhau o ueÈßfha 

m%;sfrdaOh 10000𝑁 la o fõ' ÿïßfha tkaðu by; cjfhkau ls%hd lrhs kï" ÿïßfha fõ.h 

36 𝑘𝑚ℎ−1 la úg ÿïßfha ;ajrKh o ine÷ï oKafâ wd;;sh o fidhkak'  
 

wk;=rej tu ueÈßh iys; ÿïßh 𝑠𝑖𝑛−1 (
1

30
) wdk;shla iys; lkaol by<g by; m%;sfrdaO n, 

tf,iu mj;sñka by; cjfhkau 
1

10
 𝑚𝑠−2   ;ajrKfhka .uka lrhs kï" túg ÿïßfha m%fõ.h 

15

4
 𝑚𝑠−1  nj fmkajkak' ^.=re;ajc ;ajrKh  10 𝑚𝑠−2  nj i,lkak' & 

 
 

 (b)   iudk wrhka iys; 𝐴 yd 𝐵 iqug f.da, folla iqug ;sria fïihla u; tlu ÈYdjg p,kh 
fjñka ir, f,i .efghs' 𝐴 ys ialkaOh 3𝑚 o"  𝐵 ys ialkaOh 2𝑚 o fõ' tajdfha m%fõ. ms<sfj,ska 
2𝑢  yd 𝑢  fõ' f.da, w;r m%;Hd.;s ix.=Klh 𝑒 fjhs' .egqfuka fudfyd;lg miq f.da, j, m%fõ. 

fidhkak' .egqfuys wdfõ.h  𝐽 =   
6𝑚𝑢 (1+𝑒)

5
   nj fmkajkak'  

 

   .egqu ksid isÿjk pd,l Yla;s ydksh  
𝐽

2
 (1 − 𝑒)𝑢   nj fmkajkak'      
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