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01) fï iu`. jk rEmfha oelafjk mßÈ wrh 𝑎 jk jD;a; mdohl 

wdldrhg kud we;s isyska iqug 𝐴𝐵  ngfha 𝐴 , 𝐵  újD; lgj,a 
ms<sfj,ska isriaj yd ;sriaj msysgk f,i isria ;,hl iúfldg 
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w;r ialkaOh 𝑚 jQ 𝑃 kï ;j;a wxY=jla wdrïNl √2𝑔𝑎   

m%fõ.fhka isriaj my<g k,h ;=,g m%lafIam lrkq ,efí' ngh 

Èf.a my<g p,kh jk wxY=j 𝐵 ys jk  𝑄  wxY=j iu`. ir,j .eà 
noaO fõ' ngfhka bj;ajk fuu ixhqla; wxY=fõ m%fõ.h fidhkak' 

fuys 𝑔 hkq .=re;ajc ;ajrKhhs'    
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08) iajNdúl È. 𝑙 o m%;Hia:;d udmdxlh 2𝑚𝑔 o jQ m%;Hia: ;ka;=jl tla fl<jrla wp, 𝑂 

,CIHhlg iïnkaO lr wfkla fl<jr ialkaOh 𝑚 jk 𝑃 wxY=jla wuqKd" th 𝑂 ys ;nd 

√2 𝑙𝑔  m%fõ.fhka isriaj my<g m%lafIamKh lrkq ,efí' Yla;s ixiaÓ;s kshuh Ndú;fhka 𝑂 

isg wxY=jg hd yels Wmßu ÿr fidhkak'  
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09) 𝑃(𝐴 ∪ 𝐵) =  
9

10
 , 𝑃(𝐴′) =  

1

3
 , 𝑃(𝐵) =  

1

2
   kï 𝑃 (𝐴 ∩ 𝐵)  yd 𝑃 (𝐴′  ∩ 𝐵) fidhkak' fuys 

𝐴′  hkq 𝐴  ys wkqmQrl isoaêh fõ'  
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10) fmÜáhla ;=< i¾j iu r;= fnda,  𝑛 .Kkla o ks,a fnda, 4 la o we;' fmÜáfhka iiïNdù 
f,i m%;sia:dmkh rys;j fnda, folla wkql%ñlj bj;g .kq ,efí' bj;g .;a fnda, folu 

r;= tajd ùfï iïNdú;dj 
1

3
  la kï 𝑛  ys w.h fidhkak'  
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ixhqla; .Ks;h 13 - II (B fldgi) 

11)  (a)  ksYap,;djfhka .uka wrUk wNHjldY hdkhla 
𝑔

2
  ksh; ;ajrKhla hgf;a isriaj by<g .=jka 

.;fõ' 𝑇 kï ld,hlg miq hdkfhka fldgila ì£ .=re;ajh hgf;a isriaj p,kh ù fmdf<dj 
u; m;s;fõ' ì÷k fldgi ish Wmßu Wi msysàug t<fUk fudfydf;a hdkh o ls%hdúrys;j 
.=re;ajh hgf;a isriaj p,kh ù fmdf<dj u; m;s; fõ' wrïNfha isg wNHjldY hdkh" ì÷k 
fldgi yd b;sß hdkh hk fldgia fmdf<dj u; m;s; jk f;la p,s; i|yd m%fõ. ld, m%ia;dr 
tlu igykl w¢kak' 

tkhska hdkfhka fldgila ì£ hk fudfydf;a hdkfha m%fõ.h 
𝑔𝑇

2
  nj;a" ì÷k fldgi ke`. we;s 

Wmßu Wi 
3𝑔𝑇2

8
 nj;a fmkajkak' 

;jo ls%hdúrys; jk úg hdkfha m%fõ.h 
3𝑔𝑇

4
  nj;a hdkh ke`. we;s Wmßu Wi  

27𝑔𝑇2

32
 nj;a 

fmkajkak'   

p,s;h wdrïNfhka miq hdkfhka ì÷k fldgi yd hdkh fmdf<djg m;s; jkafka  
√3

2
 𝑔𝑇 yd 

3√3

4
 𝑔𝑇  m%fõ. j,ska nj fmkajkak'  

 
 (b)  𝐷 m%ydrl hd;%djla 𝑢 𝑘𝑚ℎ−1 ksh; m%fõ.fhka kef.kysr ÈYdjg hd;%d lrhs' 𝑆 kï kejla 

𝑣 𝑘𝑚ℎ−1  ksh; m%fõ.fhka kef.kysßka W;=rg 𝛼 fldaKhla wdk; ÈYdjla Tiafia hd;%d 
lrhs' (𝑣 cos 𝛼 > 𝑢 )tla;rd fudfyd;l § 𝑆 kej 𝐷 m%ydrl hd;%djg 𝑎 𝑘𝑚  ÿrla ol=Kska 
msysghs' 𝑆 yd 𝐷 ys idfmaCI p,s; i|yd m%fõ. ;s%fldaK we| m%ydrl hd;%djg idfmaCI j kefõ 

fm; w¢kak' m%ydrl hd;%dj yd kej w;r fláu ÿr 
𝑎 (𝑣 cos𝛼−𝑢)

√ 𝑣2 + 𝑢2−2𝑢𝑣 cos𝛼   
  𝑘𝑚   nj fmkajkak' 

;jo kej yd m%ydrl hd;%dj fuu fláu ÿr msysàug meñKSug 𝑆 kej 𝐷 hd;%djg 𝑎 ÿrla 

ol=Kska msysgk fudfydf;a isg .;jk ld,h meh  
𝑎𝑣 sin𝛼

𝑣2+ 𝑢2−2𝑢𝑣 cos𝛼
  nj o fmkajkak'    

    
 

12) (a)  ialkaOh 𝑀 jQ ;=kS iqug k,hla 𝐵 ys§ RcqfldaKSj 

kud we;' 𝐴𝐵 fldgi ;sri jk w;r thg 𝐿 yd 

𝑁 iqug uqÿ ;=<ska ksoyiaj ;sriaj p,kh úh yel' 

𝐵𝐶 fldgi isriah' ialkaOhka ms<sfj,ska 2𝑚 yd 

𝑚 jYfhka jQ 𝑃 yd 𝑄 wxY= folla ieye,a¨ wú;kH 

;ka;=jl fofl<jrg wuqKd ;ka;=j 𝐵 ys iúfldg 
we;s iqug wp, lmamsh u;ska mkakd ;ka;=j we§ 

mj;sk f,i 𝑄 wxY=j 𝐴𝐵 ;, fldgi u;;a 𝑃 wxY=j 

𝐵𝐶 fldgi ;=, isriaj t,a,fñka o mj;sk f,i w,ajd 

;nd iSrefjka w;yßkq ,efí' 𝑃 wxY=jg 𝐵𝐶 ÈYdjg o 

𝑄 wxY=jg 𝐴𝐵 ÈYdjg o moaO;shg 𝐵𝐴  ÈYdjg jQ p,s; 

iólrK ,nd .kak' k,fha ;ajrKh  
2𝑚𝑔

3𝑀+8𝑚
  nj;a" 

k,hg idfmaCIj tl tlla wxY= j, ;ajrK (
𝑀+3𝑚

3𝑀+8𝑚
)  2𝑔 nj;a" 𝑃 wxY=fõ fmdf<djg idfmaCI 

;ajrKh"  

(
2𝑔

3𝑀+8𝑚
) √𝑀2 + 10 𝑚2 + 6𝑀𝑚      nj;a fmkajkak' fuys 𝑔 hkq .=re;ajc ;ajrKhhs'     
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 b)  ialkaOh 𝑚 jQ iqug 𝑃 kï mn¨jla isria 

;,hl wp,j iú lrk ,o wrh 𝑎 jQ iqug 
jD;a;dldr lïìhla ;=,ska hjd we;' mn¨jg 
lïìh ;=, ksoyfia i¾mKh úh yel' mn¨jg 
wEª ¨yq wú;kH ;ka;=jl wfkla fl<jr 

lïì flakaøfha msysá 𝐶 kï iqug uqoaola ;=,ska 

hjd wfkla fl<jrg ialkaOh 𝑀 jQ 𝑄 kï 

wxY=jlg wE|d we;' wdrïNfha § 𝑃 mn¨j 
lïìfha my;au ,CIHfha ;nd         

√𝑘𝑔𝑎  (𝑘 > 1)   fõ.fhka ;sriaj m%lafIamKh 
lrkafka" mn¨j lïìh Èf.a jD;a;dldr 

p,s;hla ksrEmKh lrk f,ih' 𝑃 mn¨j wEª 

;ka;= fldgi 𝐶 yryd hk há w;a isri iu`. 𝜃 iq¿ fldaKhla ;kk wjia:dfõ 𝑃  mn¨fõ 

fõ.h 𝑣 hkak" 

   𝑣2 = 𝑘𝑔𝑎 − 2𝑔𝑎 + 2𝑔𝑎 cos 𝜃 u.ska ,efnk nj;a" 𝑃 mn¨j u; lïìh u.ska we;s lrk 

m%;sls%hdj 𝑅 hkak 𝑅 = 𝑚𝑔 (𝑘 − 2 + 3 cos 𝜃 − 
𝑀

𝑚
)  u.ska ,efnk nj;a fmkajkak'   

  𝑘 = 6  hehs .ksñka 𝑚 < 𝑀 <  7𝑚 jkafka kï" p,s;fha hï wjia:djl 𝑃 mn¨j yd lïìh 
w;r m%;sls%hdj w;=reokajk nj fmkajkak'  

 

13)  iajNdúl È. 𝑙  jQ ieye,a¨ m%;Hia: ;ka;=jl tla fl<jrlg ialkaOh 𝑚 jQ 𝑃 kï wxY=jla .eg.id 
we;' tys wfkla fl<jr wp, 𝑂 kï ,CIhlg .eg.id we;' 𝑃 wxY=j iu;=,s;;djfha t,af,k 
úg tu ;ka;=fõ ú;;sh 𝑙 fõ' ;ka;=fõ m%;Hia: udmdxlh 𝑚𝑔 nj fmkajkak' oeka 𝑃 wxY=j 
𝑂 ,CIHfha ;nd iSrefjka w;yßkq ,efí' wxY=j 𝑙 ÿrla isriaj my<g jegqk miq wxY=fõ m%fõ.h 

√2𝑔𝑙  nj fmkajkak' 𝑃 wxY=j 𝑂 isg ;ka;=fõ È. 𝑥 jk úg (𝑥 > 𝑙) wxY=j i|yd p,s; iólrKh 

,shd olajd iqmqreÿ wxlkfhka −
𝑔

𝑙
 (𝑥 − 2𝑙) =  𝑥̈  nj fmkajkak' ;jo wxY=fõ m%fõ.h 𝑥̇ hkak  

𝐴(> 0)  ksh;hla jk 𝑥̇2 = 
𝑔

𝑙
 (𝐴2 − 𝑥2) u.ska fokq ,efí hehs Wml,amkh lrñka 𝐴 ys w.h 

,nd .kak' 

𝑃 wxY=j 2 √
𝑙

𝑔
 {√2 +  𝜋 − cos−1 (

1

√3
)  }  ld,hlg miqj kej; 𝑂 ,CIH lrd t,fUk nj 

fmkajkak'   
  

14) (a) 𝑎  yd 𝑏 wNsY=kH fkdjk iudka;r fkdjk ffoYsl folls'  𝛼  yd 𝛽  wÈY jk úg" 
 𝛼𝑎 +  𝛽𝑏 = 0  ùu i|yd wjYH;dj 𝛼 = 0 yd 𝛽 = 0 nj idOkh lrkak' 

𝑂𝐴𝐶𝐵 iudka;rdi%fha 𝑂𝐴⃗⃗⃗⃗  ⃗  =  𝑎  yd 𝑂𝐵⃗⃗ ⃗⃗  ⃗  =  𝑏  u.ska ksrEmKh fõ' 𝐷 hkq 𝑂𝐷:𝐷𝐴 = 1: 2  jk mßÈ 
jQ ,CIHhls'  𝐵𝐷 yd 𝐴𝐶 , 𝑋  ys§ fþokh fõ'  𝜆  yd 𝜇  wÈY úg  𝑂𝑋 =  𝜆𝑂𝐶  yd 𝐵𝑋 =  𝜇 𝐵𝐷   f,i 
.ekSfuka 𝜆  yd 𝜇  ys w.hka fidhd  𝐵𝑋:𝑋𝐷 =  3: 1    nj yd  𝑂𝑋:𝑋𝐶 =  1: 3    nj fmkajkak'  
 

 (b) 𝐴𝐵𝐶𝐷 RcqfldaKdi%fha 𝐴𝐵 = 𝑎 , 𝐴𝐷 = 2𝑎  o" 𝑀 hkq 𝐴𝐷 ys uOH ,CIHh o fõ' 

𝑃 , 2𝑃 , 4𝑃 , 6 𝑃 , 3√2 𝑃  yd √5 𝑃 hk n, ms<sfj,ska 𝐶𝐵 , 𝐷𝐴 , 𝐵𝐴, 𝐶𝐷,𝑀𝐵  yd 𝐷𝐵  Èf.a wl=rej, 
mámdáhg ls%hd lrhs' moaO;sh 𝐴 yryd hk ;ks n,hlg yd hq.auhlg ;=,H kï ;ks n,fha 
úYd,;ajh yd ÈYdj;a hq.aufha >Q¾Kfha úYd,;ajh 6𝑃𝑎  nj fmkajd tys N%uK w; fidhkak'  
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15)  (a)   𝐴𝐵, 𝐵𝐶, 𝐶𝐷 yd 𝐴𝐷 hkq nr 𝑤  ne.ska jk È. 2𝑎 ne.ska jk taldldr o`vq y;rls'  tajd ksoyia 
f,i ikaê  lsÍfuka 𝐴𝐵𝐶𝐷 frdïnih idod ;sfí'  moaO;sh  𝐴   ,CIfhka  t,a,d we;s  w;r 

𝐴𝐿 = 𝐶𝑀 = 
𝑎

2
  jkfia ms<sfj,ska  𝐴𝐵  yd  𝐵𝐶  o`vq u;  𝐿 yd 𝑀 ,CIH j, § 𝐿𝑀 ieye,a¨ 

wú;kH ;ka;=jla iïnkaO lr we;' 𝐿𝑀  ;ka;=j o 𝐴𝐶  o isria jk w;r moaO;sh isria ;,hl 
iu;=,s;j 𝐶 g by<ska 𝐴 msysgk fia we;'  𝐵𝐴̂𝐷 = 𝐵𝐶̂𝐷 =  600    nj § we;' 

(i)  C ikaêfha m%;sls%hj fidhd th ;srig orK wdk;sh 𝑡𝑎𝑛−1 (2√3)  nj fmkajkak' 

(ii)  LM  ;ka;=fõ wd;;sh 
8𝑤

3
 nj fmkajkak'   

(iii)  B  ikaêfha m%;sls%hdfõ úYd,;ajh yd ÈYdj fidhkak'  
  

 
 (b)   AB, BC, CD, BD yd AD ieye,a¨ o`vq myla hdn| rEmfha 

mßÈ rduq iels,a,la iEfok fia iqugj tajdfha fl<jr 
j,ska wiõ lr we;' 𝐵𝐶 =  𝐵𝐷 =  𝐶𝐷 =  2𝑎 fõ' 

𝐴 ikaêh iqug f,i wp, ,CIHhlg wiõ lr 𝐶 ys§ √3𝑤 
Ndrhla t,a,d 𝐷 ys§ fh¥ ;sria 𝑃 n,hla u.ska rduq iels,a, 
isria ;,hl 𝐴𝐵 yd 𝐷𝐶 o`vq ;sriaj o 𝐴𝐷 oKav isriaj o 
jk fia iu;=,s;j ;nd we;' 
(i)  P  ys w.h fidhkak'  
(ii)  A  ikaêfha m%;sls%hdj fidhd tys ;srig wdk;sh 

fidhkak'    
   (iii)    fnda wxlkh Ndú;fhka tla tla ikaêh i|yd 

m%;Hdn, igyka tlu rEmhl w¢kak' tkhska" 
ish¨ o`vqj, m%;Hdn," wd;;s yd f;rmqï jYfhka 
fjka lr olajñka fidhkak'   

 
 

     
16)      wrh  𝑎  yd flakaøh 𝑂 jQ taldldr w¾O jD;a;dldr 

wdia;rhl ialkaO flakaøh 𝑂 isg 
4𝑎

3𝜋
  ÿrlska we;s nj 

fmkajkak'  
 

hdno rEmfha oelafjk mßÈ wrh 3𝑎 jQ w¾O jD;a;dldr 𝐴𝐻𝐷 
taldldr ;, wdia;rfhka 𝑂𝐻  iuñ;sl jk f,i me;a;l È. 
2𝑎 jQ 𝐵𝐹𝐸𝐶 iup;=ri%h lmd bj;a lr we;' tys ialkaO 

flakaøh iuñ;sl wCIh u; 𝑂  isg  
28 𝑎

9𝜋−8
   ÿrlska msysgk nj 

fmkajkak'  
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wk;=rej lmd bj;a lrk ,o iup;=ri%h 𝑂𝐻  iuñ;sl wCIh 
jkfia   𝐻   ys § hdn| rEmfha mßÈ iúlrkq ,efí' tys ialkaO 

flakaøh iuñ;sl wCIh u; 𝑂 isg 
2𝑎

3𝜋
  ÿrlska msysgk nj 

fmkajkak' 
 
 
 
 
 
 
 
 
hdno rEmfha oelafjk mßÈ tu wdia;r ;srig 
300  fldaKhlska wdk; jQ r¿ ;,hla u; iajlSh ;,h 
isriaj o 𝐴𝐵  yd 𝐶𝐷 odr Wmßu nEjqï f¾Ldjla u; o we;sj 

iu;=,s;j msysghs' 𝜇 ≥  
1

√3
  nj fmkajkak' fuys 𝜇  hkq 

wdia;rh yd wdk; ;,h w;r >¾IK ix.=Klh hs'   
 
 

   
 

 
 

17) (a) A yd B hkq Ω ksheÈ wjldYfha ´kEu isoaê folla hehs .ksuq' my; oelafjk tla tla isoaê 
w¾: olajkak'   

 

(i)   A yd B wfkHdkH jYfhka nysIaldr isoaê fõ'  

(ii)  A yd B ksrjfYaI isoaê fõ'    
 

 (b) A, B yd C hkq Ω ksheÈ wjldYhl wfkHdkH jYfhka nysIaldr yd ksrjfYaI isoaë ;=kla 
hehs .ksuq'  

 (i)  𝑃(𝐴) = 2𝑎2,   𝑃(𝐵) = 2𝑎 yd 𝑃 (𝐶) = 8𝑎 − 1 
 

 kï 𝑎 ys w.h fidhkak'    
 

 (c) A yd B hkq Ω ksheÈ wjldYhl ´kEu isoaê folla hehs .ksuq'  
 

(i)      𝑃(𝐴) = 𝑃(𝐴 ∩ 𝐵) + 𝑃 (𝐴 ∩ 𝐵′)    

(ii)   𝑃(𝐴 ∪ 𝐵) = 𝑃(𝐴) + 𝑃(𝐵) − 𝑃(𝐴 ∩ 𝐵)   nj fmkajkak'  
 fuys 𝐵′  hkq 𝐵 ys wkqmQrl isoaêh fõ'  

 𝑃(𝐴′) =  
1

4
  , 𝑃(𝐵) =  

1

2
  , 𝑃(𝐴 ∩ 𝐵′) =  

2

5
   kï"  

 𝑃(𝐴 ∩ 𝐵),   𝑃 (𝐴 ∪ 𝐵),   𝑃 (𝐴′ ∩ 𝐵),   𝑃 (𝐴′ ∪ 𝐵)  yd 𝑃 ( 𝐴′ ∪ 𝐵′)  fidhkak' 
 

 (d) isri ,eîfï iïNdú;dj 
3

5
  la jQ keUqre ldishla zfiahdZ Wv oukq ,efí' ldisfha isri ,enqfKa 

kï" i¾j iu r;= fnda, 3 la o" ks,a fnda, 2 la o" we;s   𝐴 kï fmÜáhlska iiïNdù f,i 
m%;sia:dmkh rys;j fnda, 2la bj;g .kq ,efí'  

  ldisfha w.h ,enqfKa kï" ij¾ iu r;= fnda, 2 la o ks,a fnda, 1 la o we;s  𝐵  kï fmÜáhlska 
m%;sia:dmkh rys;j fnda, 2 la bj;g .kq ,efí'   

 

(i)  r;=fnda, 2 la ,eîfï"  
 

(ii)  ldisfha w.h ,eî r;= fnda, 1 la muKla ,eîfï" iïNdú;dj fidhkak'  
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