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07. 1t  i|yd  21 tx  yd 3
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1 3  ty  mrdñ;sl iólrKh u.skka C  jl%hla fokq ,efí'  

 2t  g wkqrEm ,laIHfha oS C jl%hg we|s wNs,ïnfha iólrKh fidhkak'     
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ixhqla; .Ks;h 13 - I (B fldgi) 

 m%Yak mylg muKla ms<s;=re imhkak' 
 

11.  a.      kxkxxf 662   kï"  

  i.  ish¿ u ;d;aúl w.h i|yd   0xf  iólrKhg ;d;aúl uQ, ;sfnk nj fmkajkak' 

tu uQ,  ,  kï"    1,1 22    uQ, jk j¾.c iólrKh ,nd.kak'    

  ii.    02  xkxf  iólrKfha uQ, 4,0   jk mßos k  ys w.h fidhkak' k  ys fuu 

w.h i|yd    xkxf 2  ys wju w.h fidhkak'  

 

 b.   xf  hkq ud;%h 2la jk nyqmohls'  xf  hkak    2,1  xx  yd  12 x  ka fnÿ úg 

fYaI ms<sfj<ska 3,3   yd 0  fõ'  xf  fidhkak'  

   xg  hkq ud;%h 4la yd kdhl ix.=Klh 2 jk nyqmohla jk w;r"  xf  hkak  xg  ys 

idOlhls'  21x  ka  xg  fn¥ úg fYaIh 2139 x  fõ'  xg  fidhkak' 

 

12.  a.     ba , yd  c  hkqfjka fldgia 3lska iukaú; m%Yak m;%hl  a  fldgfia m%Yak 6la o  b  

yd  c  fldgiaj, m%Yak 3 ne.ska o hkqfjka m%Yak 12la we;=<;ah' úNd. wfmalaIlfhla wju 

jYfhka  a  fldgfika m%Yak 2 la o  b  yd  c  fldgiaj,ska m%Yak 1 ne.ska o f,i m%Yak 
6la f;dardf.k ms<s;=re iemhsh hq;=h' úNd. wfmalaIlhdg m%Yak 6 f;dard .; yels wdldr 
.Kk fidhkak'  

 b. ms<sfj,ska rrr 8)12()12( 22    yd      322
4)1()1( rrrrr   i¾j iduHh  Wmfhda.S 

lr .ksñka )1(
21




n
n

r
n

r

 nj o  



n

r

n
n

r
1

2
2

3 )1(
4

 nj o fmkajkak' 

   ;jo ...
321

321

21

21

1

1
333333










    fY%a‚fha r  jk moh jk Ur  ,shkak'   

   )1()(  rfrfUr  jk mßos )(rf  Y%s;hla fidhd tu.ska 


n

r

Ur
1

 w.hkak' 

   fY%a‚fha wNsidß nj o fmkajkak'    

13.  a.  









3

1
P  yd  24Q  yd 










15

11
R  kï" PQ  fidhkak' ARPQ 

 
jk mßÈ  

𝐴 kHdihla ,nd .kak'  AIA  2

 
jk mßos ,  ksh; fidhkak' fuys I  u.ska 

.Kh 2 jQ tall kHdihla ksrEmKh fõ' tu.ska A  kHdifha m%;sf,dauh fidhkak'   
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 b.  1z  yd 2z  hkq i
z

z



2

4

1

1  yd iz 262  jk wdldrfha ixlS¾K ixLHd folla hehs 

.ksuq'  

   1z  ixlS¾K ixLHdj  i1  wdldrhg m%ldY l< yels nj fmkajkak; fuys  ;d;aúl fõ' 

 ys w.h m%ldY lrkak'  

  21 zz  nj fmkajkak'  1arg z  yd  2arg z  fidhkak' 

  
21 zzzz   jk mßos z  ixlS¾K ixLHdjg wdod, m:fha o< igykla woskak' 

  21 zzz   kï z  ixlS¾K ixLHdj 
21 zzzz 

 
;Dma; lrK nj fmkajd"  z  ixlS¾K 

ixLHdjg wkqrEm msysàu ,l=Kq lr fmkajkak' takhska  21arg zz   fidhkak' 

 

14. a.  2x   yd 
3

2
x  i|yd  

   232

16
2




xx

x
xf

 
hehs .ksuq' 

   xf  ys jHq;amkakh  xf   hkak  
  

   23
232

23132






xx

xx
xf  u.ska fokq ,nk nj fmkajkak'   

   xfy   ys iam¾fYdakauqLj, iólrK ,shd olajkak' ;sria iam¾fYdakauqLh  xfy   jl%h 

fþokh lrk ,laIHfha LKavdxl fidhkak' yereï ,laIH yd iam¾fYdakauqL olaajñka  xfy   

m%ia;drfha o< igykla w|skak'  

 

b.  m<, cm16 iy os. cm21 jq 

iDcqfldaKdi%ldr ldâfndaâ lene,a,l 

cm16 la os. me;af;a fldka follska" 

iup;=ri% lmd bj;alÍfuka ^rEmfha 
fmkajd we;s mßÈ& yd iDcqfldaKdi% 
folla lmd bj;alÍfuka ^rEmfha 
fmkajd we;s mßÈ& ixjD; fmÜáhla 
idod .ekSug wjYHj we;'  

 

      

i. fmÜáfha mßudj  xV  ioyd m%ldYkhla 3cm  j,ska fidhkak'           

      ii. Wmßu mßudjlska fmÜáhla idod .ekSug lmd bj;a lrk iup;=ri%fha me;a;l os. 

fidhkak'  

 

x 

 21 cm 

16 

cm 
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15. a.   
   22

2

222

2











x

C

x

B
A

x

x
 jk mßos  BA,  yd  C  ys w.hhka fidhkak' 

   
 2

2

2

2






x

x
y  iólrKh iys; jl%fhka o x  wlaIfhka o 3x  yd 4x  f¾Ld u.ska o 

wdjD; fmfoi R  u.ska ksrEmKh flf¾' R  i|yd j¾. tall  2ln42  l j¾.M,hla 

iys; nj fmkajkak'   

 b.  fldgia jYfhka wkql,k l%uh Ndú;fhka" dxex x


23  fidhkak'  

c.    xt tan  wdfoaYh Ndú;fhka" 
22cos1

1
2

0

2







dx
x

 nj fmkajkak'   

      

a a

dxxafdxxf
0 0

 nj idOkh lrkak'  

 by; m%;sM, Ndú;fhka"  

2

0

2cos1



dx
x

x
 wkql,h w.hkak'  

 

16.  a.   P  iy Q  hkq ms<sfj<ska x  yd y  wlaI u; jQ m%Nskak úp,H ,laIH folls' A  hkq  1,1  

,laIHhhs' A  isg PQ  g we|s ,ïnfha wäh R  fõ'  

    0,P  iy  ,0Q  f,i f.k   yd    weiqfrka R  ys LKavdxl fidhkak' fuys

0,    fõ'  

   QAP ˆ  iDcqfldaKhla jk mßos x  yd y  wlaI u; P  iy Q  úp,kh fõ kï" R  ,laIHh 

01 yx  ir, f¾Ldj u; msysgk nj fmkajkak'  

  

 b.   2,1;02222  icyfxgyx iii jD;a; fþokh fõ kï" fmdÿ cHdfha iólrKh 

0)(2)(2 212121  ccyffxgg  nj fmkajkak' 

   PQ  hkq 044222  yxyx   jD;a;fha úp,H cHdhls' PQ  u.ska  0,4  ,laIHfha oS 

iDcqfldaKhla wdmd;kh jk mßos PQ   cHdh úp,kh fõ kï" PQ  ys uOH ,laIHh 

062522  yxyx  jD;a;h u; msysgk nj fmkajkak'  
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17.  a. xxx 2cos21sincos3 22    nj fmkajkak'  

   takhska"   x   i|yd xxy 22 sincos3   ys m%ia;drfha wlaI yuqjk ,laIHj, 

LKavdxl olajñka o< igykla w|skak'   

 

  b. iqmqreÿ wxlkfhka ´kEu ABC  ;%sfldaKhla i|yd jk ihska iQ;%h m%ldY lr idOkh 
lrkak'  

    Wi h  jk AB kï lKqjl m;=f,a isg n,k úg CD kï 
l=¿Kl uqÿfka wdfrdayK fldaKh   fõ' lKqj u.ska l=¿K 

uqÿfka wdmd;s; fldaKh  fõ'  

   
 




sin

cos 


h
AD  nj fmkajkak'  

 

    ta khska" l=¿fKa Wi CD hkak 
 




sin

cossin 


h
CD  u.ska fokq ,nk nj fmkajk'  

    ACAB   kï  " 





cossin1

cos
tan


  nj fmkajkak'  

c.    23sincossin 111   xxx  hkak imqrd,k x  ys w.hhka fidhkak' 

 

 
A 

C 

h 

 

B 

D 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



2 
 

 (A fldgi) 
 

01) ialkaOh m   jk 𝐴 kï wxY=jla iqug ;sria ;,hla u; 𝑢  taldldr m%fõ.fhka ir, f¾Çh 

ud¾.hl p,kh ù ialkaOh 2𝑚 jk 𝐵 kï iudk wrh iys; wxY=jla iuÕ ir,j .efÜ' wxY= 

foflys .egqu i|yd m%;Hd.;s ix.=Klh 𝑒 kï .egqug miq 𝐴 yd 𝐵 ys m%fõ. ,nd .kak' 𝐴 ys 

m%fõ.h m%;Hdj¾;H fõ kï 𝑒 >  
1

2
   nj fmkajkak'    

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

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

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

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

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

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

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

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

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

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

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

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

 

02) § we;s rEmfha fmfkk mßÈ iqug fkdjk ;sria fïi 

;,hla u; ialkaOh 𝑚 jk 𝐴 kï ,S l=Üáhla ;nd thg 
.eg .eiQ ¨yq wú;kH ;ka;=jla fïi .eÜfÜ iúl< 

𝐵  iqug wp, lmamshla u;ska mkakd ;j;a 𝐶 kï 

ialkaOh 2𝑚 jk iqug ip, lmamshla háka mkakd 

wfkla fl<jr isú,sul jQ wp, 𝐷 ,CIHhlg .eg 

.id 𝐴 l=Üáh wdrïNfha§ w,ajd ;nd iSrefjka w;yeßh 

úg 𝐴, 𝐵 foig p,khfõ' 𝐴 yd fïi ;,h w;r >¾IK 

ix.=Klh 
1

4
  jk w;r 𝐴𝐵 ;ka;= fldgi ;sriaj o 𝐵𝐶  yd 

𝐶𝐷  ;ka;= fldgia isriaj o fõ' ;ka;=fõ wd;;sh 
3𝑚𝑔

4
  nj fmkajkak'   

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

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

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

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

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

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

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

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

'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 
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03) rEmfha oelafjkafka  𝐴𝐵  fldgi ;sria yd 𝐵𝐶𝐷 

fldgi flakaøh 𝑂  jQ wrh 𝑎 jQ jD;a;dldr 
fldgilska o iukaú; iqug mDIaG iys; tlu isria 
;,hl iúfldg we;s isyska k,hls' ialkaO 

ms<sfj,ska 𝑚 yd 2𝑚 ne.ska jQ 𝑃  yd 𝑄  wxY= folla 

È. 𝑙 jk ieye,a¨ wú;kH ;ka;=jlska wE|d" ;ka;=j 

we§ mj;sk f,i 𝑃 wxY=j 𝐴𝐵 w;r;a 𝑄 wxY=j 𝐵 ysÈ;a 
msysgk f,i ;nd we;'  

𝑄 wxY=j oeka 𝑃 f.ka bj;g 𝑃𝑄 foig iSsrefjka 

;,a¨ lrkq ,efí' 𝑄 wxY=j 𝐵𝐶𝐷 jD;a;dldr k,h ;=, 𝑂𝐵 Wvq isri iuÕ 𝜃 iq¿ fldaKhla ;kk 

úg wxY=fõ m%fõ.h 𝑎𝜃̇ kï (𝑎𝜃̇)2 = 
4

3
 𝑎𝑔(1 − 𝑐𝑜𝑠𝜃) hkafkka ,efnk nj 

fmkajkak' 

tkhska 𝜃 =  
𝜋

3
  È 𝑄  wxY=fõ ;ajrKh 

𝑔

3
√7  nj fmkajkak'  fuys 𝑔 hkq .=re;ajc ;ajrKhhs'  

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

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

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

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

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

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

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

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

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

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

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

 

04) iqug fkdjk ;sria ;,hla u; 𝑎 mr;rhlska jQ 𝐴 yd 𝐵 ,CI folla u; 𝑃 yd 𝑄 kï wxY+ folla 

;nd we;' 𝑃 yd 𝑄 tlsfkl yuqjk mßÈ ms<sfj,ska 2𝑢 yd 4𝑢 m%fõ. j,ska 𝐴 yd 𝐵  ,CI hd lrk 

f¾Ldj Èf.a m%lafIam flf¾' tl tlla wxY= yd ;sria ;,h w;r"  iudk 𝜇  >¾IK ix.=Kl 

mj;sk w;r tajd tl tlla 𝜇𝑔 ukaok iys;j p,kh fõ' wxY= fol 𝐴𝐵 w;r ueo ,CIHhl § 

hka;ï yuqfõ kï 𝑃 yd 𝑄 ys p,s; ksrEmKh lrk m%fõ. ld, m%ia:dr tlu igykl w¢kak' 

takhska  𝜇 =  
10𝑢2

𝑎𝑔
  nj fmkajkak' fuys 𝑔 hkq .=re;ajc ;ajrKhhs'  

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

'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 
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05)  ;srig 300 l wdk;shla iys; ;,hl ialkaOh fuá%la fgdka 𝑀 iys; ls'fjdÜ' 𝐻 cjfhka 
ls%hd lrk ÿïßh tkaðula iudk ialkaOhla iys; ueÈßhla we|f.k tl tlla u; iudk 

ksõgka 𝑅 m%;sfrdaOh iys;j ;,fha jeä;u nEjqï f¾Ldj Èf.aa by<g ;;amrhg óg¾ 𝑉 ksh; 

m%fõ.fhka p,kh fõ' 𝑅 =  (
𝐻−𝑀𝑔𝑉

2𝑉
)  x 103 𝑁  nj fmkajkak'  

yÈisfha ueÈßh tkaðfuka fjkajQfha kï" tkaðu tu cjfhkau ls%hd lrhskï o tkaðu yÈis 
.eiaiSulska f;drj .uka lrhs kï o" ÿïßh tkaðu ,nd .kakd ;aajrKh ;;amr j¾.hg óg¾ 
𝐻

2𝑀𝑉
  nj fmkajkak'  fuys 𝑔 hkq .=re;ajc ;ajrKhhs'  
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06) 𝑎  =  𝑖  +  7 𝑗  o   𝑏  =  𝑝  𝑖  +  𝑞  𝑗  o fõ' 𝑞 < 0  fõ' 𝑝 yd 𝑞 ;d;aúl ksh; fõ'  |𝑏| = 2  iy  

𝑎  yd 𝑏  tlsfklg ,ïNl kï 𝑝  yd 𝑞   ys w.h fidhkak' fuys  𝑖  yd 𝑗   i|yd iqmqreÿ w¾: 

we;'   
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07) nr 𝑤 o" È. 2𝑎 o jQ 𝐴𝐵  taldldr bksuÕla 𝐴 fl<jr 

iqug ;sria ìula u; o" 𝐵 fl<jr iqug isria ì;a;shlg 

o tfrysj ;srig 600 fldaKhla wdk;j isria ;,hl 

iu;=,s;j ;nd we;af;a 𝐴 ys§ bksuÕ u; fh¥ 𝑃 ;sria 

n,hla u`.sks' 𝐴 fl<jf¾ isg nr 𝑤 jQ <ufhl= bksuÕ 

Èf.a ke.Sug mgka .kS' 𝐵 fl<jfrys m%;sls%hdfõ 

úYd,;u w.h 
5𝑤

4√3
  kï <uhdg bksuÕ Èf.a hd yels 

Wmßu ÿr 𝐴  isg  
3𝑎

2
   nj fmkajkak'   
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08) 𝐴  fl<jr isg 1: 3 wkqqmd;hg .=re;aj flakaøh msysgk 

nr 𝑤 jQ taldldr fkdjQ 𝐴𝐵 oKavl 𝐴 fl<jr r¿ ;sria 

fmd<jla u; mj;sk fia ;srig 𝜃  fldaKhlska wdk;j 

iu;=,s;;djfha ;nd we;af;a" 𝐵 fl<jßka oKavg ,ïNj 

fh¥ 𝑃 n,hla u`.sks' ^hdn| rEmh n,kak'& oKav yd 

𝑃 n,h tlu isriaa ;,hl fõ' ìu yd oKav w;r >¾IK 

ix.=Klh 𝜇   kï"  

𝜇 ≥  
cos𝜃 sin𝜃

4− 𝑐𝑜𝑠2 𝜃
  nj fmkajkak'  
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09) 𝐴  yd 𝐵 hkq Ω ksheÈ wjldYfha isoaê folla hehs .ksuq'  

𝑃 (𝐴′/𝐵)  =   
3

10
 , 𝑃(𝐴 ∪ 𝐵) =  

3

4
 , 𝑃(𝐵) = 𝑎  nj § we;' 𝑃(𝐴) =  

3

4
− 

3

10
𝑎 nj fmkajkak'  

𝑃 (𝐴 ∩ 𝐵′) =  
1

2
 𝑃(𝐴 ∩ 𝐵) kï 𝑎 = 

5

9
  nj fmkajkak'  
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10) 2" 4" 5" 𝑝" 𝑞" 12" 13" 14 hk mQ¾K ixLHd wg wdfrdaayK ms<sfj,g ,shd olajd we;' tu ixLHdj, 

uOHkHh 𝑞 kï  𝑝 yd 𝑞 j, w.h fidhd" uOHkHh wm.ukh 
15

4
  nj fmkajkak'   
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7 
 

ixhqla; .Ks;h 13 - II (B fldgi) 

11)  (a)  ld,;=jlal= ls%hd lrjk ks,Odßfhla ish ;=jlal=fjka ;srig 𝜃  fldaKhlska wdk;j 
𝑢  m%fõ.fhka ialkaOh 𝑚 jQ WKavhla msg lrkq ,nkafka m%lafIamK ,CI yryd hk ;sria ;,h 
u; 𝑅 mrdihlska msysá b,lalhla wruqKq lrf.k fõ'  

kuq;a m%lafIam l< CIKhlska ish b,lalh 
𝑅

4
 ;sria ÿrla fumsáka úh hq;= nj y÷kd .kS' úh yels 

wk;=r j<lajd .ekSu i|yd Tyq Wml%uhla Ndú;d lrhs' tkï fuu WKavh Wmßu Wfiys mssysgk 
wjia:dfõ§u" ta yd ir,j .efgk f,i" iudk ialkaOhla iys; ldkaoï WKaavhla m<uq WKavfhyss 
Wmßu Wi  msysàug isriaaaj my<sska iúfldg we;ss ld,;=jlal=jlska issriaj by<g m%lafIamKh 
fldg by; WKavh iuÕ wE`§ug i<iajd tys ;sria m%fõ.h wvq lsÍfuka uq¿ WKavfha  ;sria 
mrdih wvq lsÍu fõ' 

uq,a WKavh Wmßu Wig <Õd ùug .;jk ld,h 𝑇 hkak 𝑇 =  
𝑢 sin𝜃

 𝑔 
   hkafkka ,efnk nj o" 

tkhska uq,a WKavh ;ksj .uka lf<a kï" ;ssria mrdih 𝑅 hkak" 𝑅 =  
2𝑢2

𝑔
 sin 𝜃 cos 𝜃  nj o 

fmkajkak'  
m<uq WKavh msgl, fudfydf;aa§ u fojk ldkaoï WKavh msg lsÍug ix{dj ksls=;a l< yels 
jqKs kï fojk WKavfha wdrïNl m%fõ.h 𝑢 sin 𝜃    u jk nj fmkajkak' wk;=rej m<uq 
WKavh iuÕ .eà hdùfuka ;efkk ixhqla;fha ;sria m%fõ.h" uq,a WKavfha ;sriaa m%fõ.fhka 

yßwvlg wvqjk nj;a uq̈  ;sria mrdi  
𝑅

4
   lska wvqjk nj;aa fmkajkak'  

fuys 𝑔 hkq .=re;ajc ;ajrKhhs'   
    

 

     (b)   𝑆  kejla kef.kysßka W;=rg 600   wdk; ÈYdjla Tiafia ksh; 𝑢  m%fõ.fhka hd;%d lrhs' 
   𝑣 (𝑣 > 𝑢) Wmßu m%fõ.hla iys; uqr ixpdrl fndaÜgqjl f¾vd¾ ;srfhys tla;rd fudfyd;l § 

by; kej 𝑑 ÿrla kef.kysßka Èiaafõ' fndaÜgqjg kej yuqùu i|yd  
𝑑[√4𝑣2 −  3𝑢2    +  𝑢  ] 

2(𝑣2 −  𝑢2)
  l ld,hla 

kef.kysßka W;=rg"  
𝜋

3
−  𝛼 fldaKhla wdk; ÈYdjla Tiafia .uka l, hq;= nj fmkajkak'  

    fuys 𝛼 =  sin−1 {
√3  (𝑣2  −   𝑢2)

𝑣[√4𝑣2 −  3𝑢2    +  𝑢  ]
}  

 
 

 

12) (a) rEmfha oelafjkafka ialkaOh 𝑀 jk iqug 
uqyqK;a iys; l+[a[hl .=re;aj flakaøh yryd 
hk isria yrialvls' fuys ms<sfj,ska 𝐴𝐵 isria 
jk w;r 𝐵𝐶 yd 𝐴𝐷 ;sria yd 𝐶𝐷 hkq ;srig 
𝛼 fldaKhla wdk;" uqyqK;a fõ' 𝐴𝐷 iqug ;sria 
u;=msgla u; p,khg ksoyiah' 𝐵 yd 𝐶 ys§ 
iúfldg we;s iqug wp, lmams folls' ¨yq 
wú;kH ;ka;=jl tla fl<jrlg ialkaOh 𝑚 
jk wxY=jla wE|d th 𝐶𝐷 uqyqK; u; msysgk f,i 
;nd ;ka;=j  𝐶  yd   𝐵 ys jQ lmamss u;ska mkakd 
wfkla fl<jr" A ys jk f,io ;ka;= fldgi 
isriaj my<g t,af,ñka 𝐵𝐴 g iudka;rj ;sfnk mßÈ moaO;sh r|jd ;ndf.k we;s w;r ialkaOh 

𝑚 jQ j÷frla ksYap,;djfhka wdrïNj 
𝑔

2
  taldldr ;ajrKhla iys;j ;ka;=j Èf.a by< k.sk 

f,i moaO;sh p,s;hg ksoyia lrhs' 
𝑃 j÷rdg 𝐴𝐵 foig;a 𝑄 wxY=jg 𝐷𝐶  foig;a moaO;shg 𝐴𝐷 foig;a p,s; iólrK fhdoñka 

fmdf<djg idfmaCIj l=[a[h  
𝑚𝑔cos𝛼 (3−2sin𝛼)

 2[2𝑀+4𝑚−𝑚𝑐𝑜𝑠2  𝛼]
    úYd,;ajfhka hq;= ;ajrKhla i;=j 𝐴𝐷 

foig p,kh jk nj fmkajkak'  
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𝑄 wxY=j" l=[a[hg idfmaCIj 
(𝑀+2𝑚)𝑔 (3−2sin𝛼)

 2[2𝑀+4𝑚−𝑚𝑐𝑜𝑠2  𝛼]
   úYd,;ajfhka hq;= ;ajrKhla i;=j ;,h Èf.a 

𝐷𝐶 foig p,kh jk nj;a fmkajkak'   
fuys 𝑔 hkq .=re;ajc ;ajrKhhs'  

   
 

       (b)   wrh 𝑎  jk flakaøh 𝑂 jk iqug isyska jD;aa;dldr lïìhla isria ;,hl jk f,i iúfldg 
we;' ialkaOh 𝑚" jk lïìh ;=, ksoyfia i¾mKh úh yels iqug 𝑃 kï mn¨jla jD;a;dldr 
lïìh ;=<ska hjd" th lïìfha my<u ,CIHfha r|jd ;nd ta u; ;sria  𝑢 m%fõ.hla ,nd §fuka 
mn¨j isria jD;a;dldr ud¾.hl p,kh ùug i,iajhs' mn¨j 𝑂 yryd hk há w;a isri iuÕ 
𝜃  iq¿ fldaKhla ;kk úg tys m%fõ.h 𝑣 hkak 𝑣2 = 𝑢2 + 2𝑔𝑎𝑐𝑜𝑠 𝜃 − 2𝑔𝑎   uÕska o  mn¿j 

u; jD;aa;dldr lïìh uÕsska we;s lrkq ,nk m%;sls%hdj" 𝑅 hkak"  𝑅 =  
𝑚

𝑎
 (𝑢2 + 3𝑔𝑎𝑐𝑜𝑠𝜃 −

2𝑔𝑎 )  u.ska o ,efnk nj fmkajkak'  
 
    p,s;fha§ mn¨jg ish m%;sls%hdfõ ÈYdj fjkia fkdfldg mQ¾K jD;a;hu f.jd hdu i|yd      

𝑢2 > 5𝑔𝑎  úh hq;= nj fmkajkak'  
   oeka by; lïìh ;=<g ;j;a iudk 𝑄 mn¨jla hjd th lïìfha by<u ,CIHfha o uq,a 𝑃 mn¿j 

my<u ,CIfha o mj;sk f,i r|jd ;nd my<u mn¨j √10𝑎𝑔  ;sria m%fõ.fhka o by<u mn¿j 
iSrefjkao  p,kh lrkqq ,nkafka" 𝑃 yd  𝑄 mn¨ folu 𝑂 yryd hk ;sria uÜgfï § tlg .eà 
tlg hdù ixhqla; wxY=j lïìh Èf.a by<g .uka lrk f,ih' 𝑃 yd  𝑄 tl tlla mn¿j, 
𝑂 yryd hk ;sria uÜgfï§ m%fõ. o" ixhqqla;fha m%fõ.h o fidhkak'  

   isria jD;a;dldr ud¾.fha p,kh jk ixhqla; mn¨j 𝑂 yryd hk Wvq isri  𝑐𝑜𝑠−1  (
1

6
)  fldaKhla 

;kk úg ixhqla; mn¿j u; m%;sls%hdfõ ÈYdj udrejk nj fmkajkak'   
    fuys 𝑔 hkq .=re;ajc ;ajrKhhs' 
     

 
13)   rEmfha fmfkk mßÈ jQ r¿ ;sria u;=msgla iys; fïihl 

.eÜfgys iqug wp, 𝐵 lmamshla iúfldg we;' ieye,a¨ 
wú;kH ;ka;=jl fofl<jrg ialkaOh 𝑚  ne.ska jQ  𝑃 
yd 𝑄  wxY= fol wuqKd ;ka;=j 𝐵 lmamsh Wäka mkakd 
𝑃 wxY=j fïih u;;a 𝑄 wxY=j ksoyfia t,af,ñka mj;sk 
f,i;a w,ajd ;nd 𝑃 wxY=j m%;Hia:;d udmdxlh 𝑚𝑔 yd 
iajNdúl È. 𝑎 jQ m%;Hia; ;ka;=jl tla fl<jrlg o" 
wfkla fl<jr fïi u; jQ wp, 𝐴  ,CIhlg o wE|d" 
wdrïNfha § 𝑃 wxY=j 𝐴 ys ;nd isrefjka w; yßkq ,fí' 𝑃 

wxY=j fïi ;,h w;r >¾IK ix.=Klh 
1

6
  kï" ;ka;= j, 

𝐴𝑃, 𝑃𝐵 fldgia ;sria o" 𝐵𝑄 fldgi isria o kï" 𝑃  wxY=j  
5𝑔

12
   ksh; ;ajrKhla iys;j 

√5𝑎𝑔/6  m%fõ.hlska 𝐴 isg 𝑎 ÿßka fïih u; jQ 𝐶  ,CIHh lrd t,efUk nj fmkajkak' miqj 

we;sjk p,s;h 𝐶 ,CIHfha isg ;sria úia:dmkh 𝑥 úg th 𝑥̈ + 
9

2𝑎
 (𝑥 −

5𝑎

6
 ) = 0  ;Dma; lrk  

ir, wkqj¾;S p,s;hla nj fmkajd tys flakaøfha msysàu yd úia:drh fidhd" 𝑃 wxY=j fïi 

.eÜfgka bj;a fkdfõ kï"  𝐴𝐵 > 
𝑎

6
 (11 + √85)   nj fmkajkak' 

𝑃 wxY=j CIKsl ksYap,;djhg m;aùug p,s;h wdrïNfha isg √
𝑎

𝑔
 {√

6

5
+  𝜋 − cos−1 √

5

17
}   

ld,hla .kakd nj fmkajkak'  

P 
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𝑃 wxY=fõ wdmiq p,s;h 𝐶 ,CIHfha isg ;sria úiaa:dmkh 𝑦 úg th" 𝑦̈ + 
9

2𝑎
 (𝑦 −

7𝑎

6
 ) = 0   ;Dma; 

lrk ir, wkqj¾;S p,s;hla nj fmkajd" flakaøfha msysàu yd úia:drh fidhd" wjidkfha § 
m%;Hia: ;ka;=j yelsf,k nj fmkaajkak'  fuys 𝑔 hkq .=re;ajc ;ajrKhhs'  
  

 

14)  (a)  𝑂 uQ,hlg wkqnoaOj 𝐴 yd 𝐵 ,CIH foll msysgqï ffoYsl ms<sfj,ska 𝑎  yd 𝑏  fõ' 𝐶 hkq " 

𝑂𝐶⃗⃗⃗⃗  ⃗ =  3𝑎 + 2𝑏 mßÈ jQ ,CIHhls' 𝐷 hkq 𝐵𝐷 = 
3

4
 𝐵𝐶 jk fia 𝐵𝐶 u; msysá ,CIHhls'  

𝑂𝐷⃗⃗⃗⃗⃗⃗   =   
9 𝑎 +  7 𝑏

4
  nj fmkajkak'  

𝑂𝐷 yd 𝐴𝐵 ir, f¾Ld 𝐸 ys§ yuqfõ' 

    𝐸𝐵⃗⃗⃗⃗  ⃗  =   𝑏 - 𝜆 (
9 𝑎 +7 𝑏

4
) nj fmkajkak' 𝜆  hkq wÈYhls'   

  𝐸𝐵⃗⃗⃗⃗  ⃗ i|yd ;j;a m%ldYkhla ,ndf.k 𝜆 ys w.h fidhkak'  
  𝐵𝐸 ∶ 𝐸𝐴   wkqmd;h fidhkak'  
 
 (b)   𝐴𝐵 = 8𝑎   o 𝐵𝐶 = 6𝑎 o jk 𝐴𝐵𝐶𝐷 RcqfldaKdi%hl 𝐴𝐵, 𝐵𝐶, 𝐶𝐷  yd 𝐷𝐴  mdo j, uOH ,CIH 

ms,sfj,ska 𝐾, 𝐿,𝑀  yd 𝑁  fõ' úYd,;aj ksõgka 11, 𝑄, 13, 𝑃, 15, 10  yd 20  n, y;la wl=rej, má 
mdáfhka oelafjk ÈYd Tiafia ms<sfj,ska 𝐴𝐵, 𝐵𝐶, 𝐷𝐶,𝐾𝐿, 𝐿𝑀,𝑀𝑁  yd 𝐾𝑁  Èf.a ls%hd lrhs'  

i. moaO;sh iu;=,s; fkdjk nj fmkajkak'  
ii.  moaO;sh hq.auhlg muKla ;=,H fõ kï 𝑃 yd 𝑄 ys w.h fidhkak'   

iii. moaO;sh 𝐴𝐷⃗⃗⃗⃗  ⃗  ÈYdjg iudka;r ÈYdjlg ls%hd lrk 12𝑁 l n,hlg ;=,H kï 𝑃 yd 𝑄 ys w.h 
fidhkak'  

      
15)  (a)        nr 𝑤  yd È. 2𝑎 jQ taldldr 𝐴𝐵 yd 𝐵𝐶 o`vq folla 𝐵 ys§ wiõ lr 𝐴  yd 𝐶 fl<jr r¿ ;sria 

ìula u; ;nd we;' o`vq fol isria ;,hl msysgk w;r tla tla oKav ;sri iuÕ 600  fldaK 

idohs' 𝐵𝐶 oKav u; 𝐵 isg 
𝑎

2
  ÿßka nr 2𝑤 jQ wxY=jla iúlr we;' moaO;sh iu;=,s;;djfha 

we;' o`vq yd ìu w;r >¾IK ix.=Klh 𝜇  kï" 𝐴  yd 𝐶   fl<jrj, iu;=,s;;djh i|yd 

𝜇 ≥  
5

7√3 
  yd 𝜇 ≥  

5

9√3 
   nj fmkajkak'  

   
 

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

   𝐴𝐵 = 𝐴𝐷 = 𝐵𝐷 = 2𝑎  yd 𝐶𝐵̂𝐷 =  900  
nj § we;'  𝐶  ys ksõgka 20 l Ndrhla 
t,a,d we;s w;r 𝐵 yd 𝐷 ys§ ms,sfj,ska 
rEmfha olaajd we;s ÈYdj,g ksõgk 𝑅  yd 
ksõgk  10 isria n, folla fhdod 𝐴𝐵  yd 
𝐷𝐶  o`vq ;sria jk mßÈ 𝐴  ys§ wp,j wiõ lr isria ;,hl rduq iels,a, iu;=,s;j ;nd we;' 
𝑅  ys w.h fidhkak' 

 
  fnda wxlkh Ndú;fhka m%;Hdn, igykla we| takhska o`vq mfya m%;Hdn, fidhd" fuu 

m%;Hdn, wd;;s o f;rmqï o hkak m%ldY lrkak'   
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16) wrh 𝑎 jQQ >k w¾O f.da,hl ialkaO flakaøh ;, wdOdrlfha flakaøfha 

isg tys iuñ;s wCIh u; 
3𝑎

8
  ÿrlska nj fmkajkak'  

wrh 2𝑎  >k;ajh 𝜌  jQ >k w¾O f.da,hlska wrh 𝑎 jQ w¾O f.da,dldr 
fldgila lmd bj;a lrkq ,efí'  
wk;=rej hdno rEmfha oelafjk mßÈ b;sß fldgfiys jD;a;dldr 

uqyqK; wrh 3𝑎 yd >k;ajh 𝑘𝜌  jQ taldldr >k w¾O f.da,hl 
jD;a;dldr uqyqK; iúlrkq ,nkafka" taajdfha iuñ;s wCI fol iumd; 

jk mßÈh' fuf,i idod .kq ,nk 𝑅 jia;=fjys ialkaO flakaøh tys 

iuñ;s wCIh u; 𝑂 isg |
9a (5−27K)

8(27K+7)
|   ÿrlska msysgk nj fmkajkak'    

 
fuu 𝑅 jia;=j tys úYd, w¾Of.da,Sh fldgfia jl% 
mDIaGh iqug ;sria fïihla u; iam¾Yj iu;=,s;j 

mj;S kï 𝐾 = 
5

27
    nj fmkajkak' 

 
wk;=rej rEmfha oelafjk mßÈ ;srig 300  wdk; r¿ 
;,hla u; 𝑅 >k jia;=fõ úYd, w¾O f.da,Sh 
fldgfia jl% mDIaGh iam¾Y jk fia ;nd 𝐴𝐵 ;sria jk 
fia 𝐴  ys§ wdk; ;,hg iudka;rj P  n,hla fhdokq 
,efí' jia;=j isudldÍ iu;=,s;;djfha mj;S'  

tu jl% mDIaGh yd wdk; ;,h w;r >¾IK ix.=Klh 𝜇  kï 𝜇 =  
1

3√3
    nj fmkajkak' 

 
 

17) (a)  Ndckhl i¾jiu iqÿ fnda, 7 la o l¨ fnda, 3 la o we;' zúyÕZ iiïNdù f,i Ndckfhka 

fnda,hla bj;g .kq ,efí' tu fndaa,h iqÿ kï" wu;r iqÿ fnda, 𝑛 .Kkla yd l¨ fnda, 1 la o" 
tu bj;g .;a fnda,h o iuÕ wdmiq Ndckhg oukq ,efí' bj;g .;a fnda,h l¿ kï tu fnda,h 
kej; Ndckhg oukq fkd,efí' wk;=rej Tyq iiïNdù f,i m%;sia:dmkh rys;j wkql%ñlj 
;j;a fnda, 2 la bj;g .kq ,efí' 

fojkqj .;a fnda,h iqÿ fnda,hla ùfï iïNdú;dj 
11

15
  kï" 𝑛  ys w.h fidhkak' 

fojk fnda,h iqÿ fnda,hla nj § we;s úg ;=kajk fnda,h l¿ fnda,hla ùfï iïNdú;dj 
fidhkak' 
 

 (b)   𝑥1 , 𝑥2 , 𝑥3 … ..  𝑥𝑛  hk o;a; l=,lhl uOHkHh 𝑥̅  yd iïu; wm.ukh 𝜎𝑥   w¾: olajkak' 
𝑖 = 1, 2, 3, … . 𝑛   i|yd 𝑦𝑖 = 𝑎𝑥𝑖  +   𝑏  f,i  𝑥𝑖   o;a;  𝑦𝑖 f,i mßudxlkh lrkq ,efí' túg tu 
o;a; j, uOHkh 𝑦̅  yd iïu; wm.ukh 𝜎𝑦    f,i .ksuq' 
 

    (i)   𝑦 =   𝑎𝑥  +  𝑏  yd 
    (ii)   𝜎𝑦 = |𝑎|𝜎𝑥    nj  fmkajkak' 

tla;rd mdi,l 11 fY%aKsh jdr mßCIKhl § .Ks;h úIh i|yd ,nd .;a ,l=Kqj, uOHkHh 
60la fõ' fuu ,l=Kq uOHkHh 75 jk f,i mßudxlkh l< hq;=j we;' mßudK.; ,l=Kq 
91 la jQ isiqfjl=f.a uq,a ,l=K 72 lafõ' fuu ,l=Kq i|yd"   
(i)   f¾Çh mßudKh fidhkak' 
(ii)   uq,a ,l=Kqj, iïu; wm.ukh 12 la kï" mßudK.; iïu; wm.ukh fidhkak'  
(iii)  isiqfjl= ,nd.;a uq,a ,l=K 𝑡 by; mßudK.; lsÍfuka 79 g jeä fkdfõ kï" 
    𝑡 ≤  63 nj fmkajkak'  
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