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w'fmd'i' ^W'fm<& úNd.h - 2021 ^2022& 
 

10 ixhqla; .Ks;h I 
 

 

,l=Kq fn§ hdfï wdldrh  

 

 I  m;%h   

A fldgi  10 x 25 = 250 

 

B fldgi  05 x 150 = 750 

 

  

tl;=j     = 
𝟏𝟎𝟎𝟎𝟏𝟎  

 

  II m;%h wjidk ,l=Kq = 100 
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W;a;rm;% ,l=Kq lsÍfï fmdÿ Ys,amSh l%u 
 

 

W;a;rm;% ,l=Kq lsÍfï yd ,l=Kq ,ehsia;=j, ,l=Kq igyka lsÍfï iïu; l%uh wkq.ukh 

lsÍu wksjd¾hfhka u l< hq;=fõ' ta i|yd my; mßÈ lghq;= lrkak' 
 

1' W;a;rm;% ,l=Kq lsÍug r;=mdg fnda,a fmdhskaÜ mEkla mdúÉÑ lrkak' 
 

 

2' iEu W;a;rm;%hlu uq,a msgqfõ iyldr mÍCIl ixfla; wxlh igyka 

lrkak'  

b,lalï ,sùfï§ meyeÈ,s b,lalfuka ,shkak' 

 
 

3' b,lalï ,sùfï§ jerÿKq wjia:djla fõ kï th meyeÈ,sj ;ks brlska lmd 

yer kej; ,shd flá w;aik fhdokak' 

 

4'  tla tla m%Yakfha wkq fldgiaj, ms<s;=re i|yd ysñ ,l=Kq ta ta fldgi 

wjidkfha  la ;=< ,shd olajkak' wjidk ,l=Kq m%Yak wxlh;a iu`.  la 

;=<" Nd. ixLHdjla f,i we;=<;a lrkak' ,l=Kq igyka lsÍu i|yd 
mÍCIljrhdf.a m%fhdackh i|yd we;s ;Srej Ndú; lrkak'  

 

WodyrK :   m%Yak wxl 03 
 

(i) …………………................................... 

……………………................................ 
……………………................................  

 

(ii) ……………………................................ 

……………………............................... 
…………………...............................… 
 

(iii) ……………………............................... 

……………………............................... 
…………………...............................… 
 

(i) +      (ii)    +    (iii)           = 

 

nyqjrK W;a;rm;% ( ^ljq¿ m;%h& 
 
 

1' w'fmd'i' ^W'fm<& yd f;dr;=re ;dlaIK úNd.h i|yd ljq¿ m;% fomd¾;fïka;=j u.ska 
ilikq ,efí' ksjerÈ jrK lmd bj;a l< iy;sl lrk ,o ljq¿m;la Tn fj; imhkq 

,efí' iy;sl l< ljq¿ m;%hla Ndú; lsÍu mÍCIlf.a j.lSu fõ' 
 

 

2' wk;=rej W;a;rm;% fyd¢ka mÍCId lr n,kak' lsishï m%Yakhlg tla ms<s;=rlg jvd 
,l=Kq lr we;akï fyda tlu ms<s;=rlaj;a ,l=Kq lr ke;akï fyda jrK lemS hk mßÈ 
brla w¢kak' we;eï úg whÿïlrejka úiska uq,ska ,l=Kq lr we;s mss<s;=rla uld fjk;a 
ms<s;=rla ,l=Kq lr ;sfnkakg mq¿jk' tfia ulk ,o wjia:djl§ meyeÈ,sj uld fkdue;s 
kï ulk ,o jrKh u; o brla w¢kak' 

 √ 

 √ 

 √ 

4 

5 

3 

5 

3 

5 

 
10 

15 
4 

5 
3 

5 

 3 

 5 
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3' ljq¿ m;%h W;a;rm;%h u; ksjerÈj ;nkak' ksjerÈ ms<s;=r  ,l=Klska o" jerÈ ms<s;=r 
0 ,l=Klska o jrK u; ,l=Kq lrkak' ksjerÈ ms<s;=re ixLHdj ta ta jrK ;Srhg my<ska 
,shd olajkak' wk;=rej tu ixLHd tl;= lr uq¿ ksjerÈ ms<s;=re ixLHdj wod< fldgqj 
;=< ,shkak'  

 

jHqy.; rpkd yd rpkd W;a;rm;% ( 
 

 

1' whÿïlrejka úiska W;a;rm;%fha ysiaj ;nd we;s msgq yryd f¾Ldjla we| lmd yßkak' 
jerÈ fyda kqiqÿiq ms<s;=re háka bß w¢kak' ,l=Kq Èh yels ia:dkj, yß ,l=Kq 
fh§fuka th fmkajkak' 

 
 

2' ,l=Kq igyka lsÍfï§ ´j¾,kaâ lvodisfha ol=Kq mi ;Srh fhdod .; hq;= fõ' 
 

3' iEu m%Yakhlgu fok uq¿ ,l=Kq W;a;rm;%fha uq,a msgqfõ we;s wod< fldgqj ;=< m%Yak 
wxlh bÈßfhka wxl follska ,shd olajkak' m%Yak m;%fha § we;s Wmfoia wkqj m%Yak 
f;dard .ekSu l< hq;=fõ' ish¨ u W;a;r ,l=Kq lr ,l=Kq uq,a msgqfõ igyka lrkak' 
m%Yak m;%fha § we;s Wmfoiaj,g mgyeksj jeä m%Yak .Kklg ms<s;=re ,shd we;akï 
wvq ,l=Kq iys; ms<s;=re lmd bj;a lrkak' 

 

4' mÍCIdldÍj uq¿ ,l=Kq .Kk tl;= fldg uq,a msgqfõ kshñ; ia:dkfha ,shkak' 
W;a;rm;%fha iEu W;a;rhlgu § we;s ,l=Kq .Kk W;a;rm;%fha msgq fmr<ñka 
kej; tl;= lrkak' tu ,l=K Tn úiska uq,a msgqfõ tl;=j f,i igyka lr we;s 
uq¿ ,l=Kg iudk ±hs kej; mÍCId lr n,kak'  

 

 

,l=Kq ,ehsia;= ilia lsÍu ( 

 

ish¨ u úIhkays wjidk ,l=Kq we.hSï uKav,h ;=<§ .Kkh lrkq fkd,efí' tneúka tla 
tla m;%hg wod< wjidk ,l=Kq fjk fjku ,l=Kq ,ehsia;=j,g we;=<;a l< hq;= h'    

I m;%h i|yd nyqjrK ms<s;=re m;%hla muKla we;s úg ,l=Kq ,ehsia;=jg ,l=Kq we;=<;a 

lsÍfuka miq wl=frka ,shkak' wfkl=;a W;a;rm;% i|yd úia;r ,l=Kq we;=<;a lrkak'  

 

 

*** 
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 1n  i`oyd" j'me' = 6+1=7 yd 

  o'me = 1(3+4) = 7 fõ' ∴ 1n  úg m%;sM,h i;H fõ' 

 

 k hkq ´kEu Ok ksÅ,hla hehs f.k n k i`oyd  

m%;sM,h i;H hehs Wml,amkh lruq' 

 

 tkï"   
1

(6 1) (3 4).
k

r

r k k


    

oeka"   
1

1 1

(6 1) (6 1) 6( 1) 1
k k

r r

r r k


 

        

     (3 4) 6 7k k k     

     
23 10 7k k    

      
( 1)(3 7).

( 1) 3( 1) 4 .

k k

k k

  

   
 

ta khska" n k i`oyd m%;sM,h i;Hkï 1n k  i`oyd o m%;sM,h i;H fõ' 

1n  i`oyd m%;sM,h i;Hnj by; fmkajd we;' 

 

ta khska" .Ks; wNsHqyk uQ,O¾u u`.ska ish¨  n  i`oyd m%;sM,h i;H fõ' 

 

 

 

 

 

 

  

 

5 

5 

5 

5 

5 

 n=1 úg m%;sM,h i;Hdmkh lsÍu 
i`oyd 

n=k i`oyd m%ldYkh ,sùug  

"n=k m%;sM,h" "n=k+1" ys wdfoaY lsÍu 
i`oyd 

(k+1) (3k+7) fyda ;=,H m%ldYkhla 
fmkajd ;sîug 

.Ks; wNsHqyk uQ,O¾uhg wkqj 
ks.ukhg ^ish¨u wfkla mshjr 
ksjerÈ kï muKs'& 
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tla fPaok ,laIHhl 𝑥 − LKavdxl 𝑥 = 0 fõ'  

  𝑥 < −1 i`oyd wfkla fPaok ,laIHhfha 𝑥 −  

LKavdxl 2( 1) 2x x      u`.ska fokq ,nhs'   

fuh 
4

3
x   ,nd fohs' 

 

2

x
t  hehs .ksuq'   

túg fok ,o wiudk;dj 2 2 2 2 4t t    njg m;a fõ'      

fuh 2 1 2t t    g ;=,H fõ' 

m%ia;dr u`.ska 
4

0.
3

t       

        
8

0.
3

x  

 

 

 

5 

5 
2

x
t   wdfoaYhg fyda 

;=,H m%ldYkhlg 

ksjerÈ úiÿu ,nd 
.ekSug 

5 

− 43 
2 -1 -2 

2 

𝑦 = 2|𝑥 + 1| 
𝑦 = 2 − |𝑥| 

x 

y 

5 

5 

x = 0 iy 
4

3
x    

fmkajd ;sîug 

2 1y x  m%ia;drh 

i`oyd 

2y x   m%ia;drh 

i`oyd 
 

y 

^m%ia;dr i`oyd ,l=Kq 10 u ,nd .ekSug y - wlaIh u; fmdÿ 
fPaok ,laIHh ;sìh hq;=h' fkdtfia kï ,l=Kq 05 la muKs'&  

https://pastpapers.wiki/


 ශ්රී ලංකා විභාග දෙපාර්තදේන්තුj                                                                                                රහස්ය දේඛනයකි. 

 

 

 

10 - ixhqla; .Ks;h I ^,l=Kq §fï mámdáh& | w'fmd'i' ^W'fm<& úNd.h - 2021 ^2022& |wjika ixfYdaOk we;=<;a l< hq;=j we;'  6 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

5 

5 

 

úl,am l%uh 1: 

 

by; mßÈ m%ia;dr i`oyd          +        

 

(i) wjia:dj    

 

túg, 2 2 4 2( 2) 4x x x x        

                        3 4x   4  

                        
8

3
   x  

ta khska fuu wjia:dfõoS úi`ÿu jkafka 
8

2
3

x     ;Dma; lrk x ys w.hka fõ' 

 

(ii) wjia:dj      

 

túg, 2 2 4x x        2( 2) 4x x    

          0x   

 

ta khska fuu wjia:dfõoS úi`ÿu jkafka 2 0x   ;Dma; lrk x ys w.hka fõ' 

 

 

(iii) wjia:dj 

 

túg, 2 2 4x x        2( 2) 4x x    

           3 4x         4  

         0x   

ta khska fuu wjia:dfõoS úi`ÿï fkdue;' 

 

 fok ,o wiudk;dj i`oyd úi`ÿï jkafka 
8

0
3

x    

;Dma;lrk x ys w.hka fõ' 

 5     

𝑥 ≤ −2 

−2 < 𝑥 ≤ 0 

𝑥 > 0 

ksjerÈ úi`ÿï iys; wjia;d 3u ioyd  

 

ksjerÈ úi`ÿï iys; wjia;d 2 la ioyd  5 

10 

5 

5     
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  úl,am l%uh 2: 

 

 

by; mßÈ m%ia;dr i`oyd          +        

  

 2 2 4x x    

               2 2x   4 x   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

m%ia;dr u`.ska" 

 2 2 4x x    

 
8

0
3

x     

 

 

 

 

 

  5     5     

− 83 
-2 

4 𝑦 = 4 − |𝑥| 

x 

5 

m%ia;dr fol i`oyd 

𝑦 = 2|𝑥 + 2| 

5 

y 

0x   iy 
8

3
x    fmkajd 

;sîu' 

5 ksjerÈ úi`ÿu fmkajd 
;sîug 
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1 

 

 Arg  (1 )
4

z i


     

 

 

 

 

 

 

 

 

 

 

 Arg  ( 1)
4

i z i


    

 Arg i  Arg  (1 )
4

z i


    

  Arg  (1 )
4

z i


     

 

oeka, min (2 )z i AB     

            1.cos
2


  

            
1

2
  

 

 

 

 

 

B 

A 

2 𝜋4 

y 

-i 

x 

𝜋4 

i 

5 

5 

5 

5 

 

 1+i ys isÿr 

 

ksjerÈ w¾O f¾Ldj 

.=Ks;hl úia;drh ftlHhla f,i 

m%ldY lsÍu iy  Arg
2

i


 Ndú;h 

wvqu ÿr ;yjqre lsÍu'  

5 ms<s;=r ,nd .ekSug mshjr i`oyd 
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  úl,am l%uh: 

 

by; mßÈ m%ia;dr i`oyd          +        

 

 z x iy  hehs .ksuq' 

túg   ( 1 ) 1 ( 1)
4

Arg iz i Arg y i x

        

 1 (1)(1 )x y    

   2.x y   

 

oeka   2 2z i x iy i       

               ( 2) ( 1)x i y     

               ( 1)y i y      ( 2 )x y   

               
2 2( 1)y y    

               

2
1 1

2
2 2

y
    
 

 

  
1

,
2

     (  

2
1

2 0.
2

y
   
 

^= 0 jkafka 
1

2
y   úgh'&) 

  

1
min 2

2
z i    . 

 

 

 

 

 

 

 

  

 

 

 

  5     5     

5 
fok ,o úia;drh x yd y w;r 
iunkaOhla f,i ,sùu' 

5 
udmdxlh" x fyda y ys j¾. mQ¾Kh f,i 
,sùu' 

5 ms<s;=r ,nd .ekSug mshjr i`oyd 
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    (𝑥2 + 𝑘𝑥)11 i`oyd    

 𝑇𝑟+1 = 
11 2 11 11 22 3( )

r

r r r

r r

k
C x C x k

x

    
 

     

22 − 3𝑟 = 7 5r   

 

 

  𝑥7 ys ix.=Klh 
11

5C  
5k  

 

 

11

2

1
x

x

  
 

i`oyd 11

1r rT C   
11 rx 

 
11

2

1
( 1) ( 1)

r

r r

rC
x

    
 

 
11 3rx 

 

  11 3 7r       𝑟 = 6 

 

  𝑥−7ys ix.=Klh  11

6C  

 

 

túg, 11 11

6 5C C  
5k  u`.ska 11 11

6 5C C ksid 1k   ,nd fohs' 

 

 

 

 

 

 

 

 

  

 

 

 

5 

5 

5 

5 

5 

 r ys ksjerÈ w.h i`oyd 

ksjerÈ ix.=Klh 

r ys ksjerÈ w.h i`oyd 

ksjerÈ ix.=Klh 

ms<s;=r ,nd .ekSug mshjr i`oyd 
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   lim𝑥→0   
2

tan 2 sin 2

( 1 1 )

x x

x x x


  

 

  =   lim𝑥→0   
2

sin 2
sin 2

cos 2

( 1 1 )

x
x

x

x x x



  
  ×  

 
 

1 1

1 1

x x

x x

  

  
 

  =   lim𝑥→0    sin 2

2

x

x
  ×  

2

(1 cos 2 )

cos 2

x

x x


  ×   1 1x x    

  =   ( lim2𝑥→0    sin 2

2

x

x
)  ×  lim𝑥 → 0    2

sin
2

x

x

 
 
 

× ( lim𝑥 → 0  1

cos 2x
)  ×  lim𝑥 → 0  1 1x x    

 

  =      1    ×    2   ×   1   ×   2 

 

  =      4.  

 

 

 

 

 

 

 

 

 

 

 

  

 

 

 

 

5 

5 5 5 

m%;snoaOfhka .=K lsÍug 

iSud tl tlla i`oyd 
5 

5 
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 úl,am l%uh 1: 

 

lim

0x 
    

 2

tan 2 sin 2

1 1

x x

x x x



  
 

lim

0x



   

2

sin 2 (1 cos 2 )

cos 2

x x

x x


 .   

1

1 1x x  
 ×  

1 1

1 1

x x

x x

  
  

  

lim

0x



   

2

2

sin 2 (1 cos 2 )

cos 2 (1 cos 2 )

x x

x x x




. 
1 1

2

x x

x
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b 

cos9 cos 7 cotx x x   (cos9 cos7 ) 0x x     (sin 0)x   

cos
2cos8 cos ( 2sin 8 sin ) 0

sin

x
x x x x

x
     

cos 0x     fyda   (cos8 sin8 ) 0.x x   

cos 0x    fyda tan 8 1.x   

2
2

x m
  ; m  fyda 8

4
x n

  ; n ' 

2
2

x m
  ; m  fyda 

8 32

n
x

 
  ; n '  + 

 

(b) 

fldaihska kS;sh: ABC ;%sfldaKhla hehs .kak 

túg 
2 2 2 2 cosa b c bc A   . 

 

 

 

 

 

 

 

 

 

idOkh: túg mhs;.ria m%fïhfhka, 

2 2 2BC BD DC     

 

 (i) wjia:dj  A iq¿ fldaKhla úg; (ii) wjia:dj A uyd fldaKhla úg; 

sinDC b A     sin( )DC b A  sinb A  

cosDB c b A     cos( )DB c b A    cosc b A     

                            

 fuu wjia:d folu i`oyd"      u`.ska
2 2 2 2sin ( cos )a b A c b A    

                           
2 2 2 2 2sin 2 cos cosb A c bc A b A     

                            
2 2 2 cosb c bc A    

2 2( sin cos 1)A A   

 
2

A


  úg§" cos 0A   neúka fuu wjia:djg o j,x.= fõ' 

a 

c D 
B A B 

a 

c 𝐴 ≡ 𝐷 

C 

b a 

c D 

C 

B A 

 1 

 1 

b 

C 

20 

5 

5 

5 5 

5 

5 

5 5 

5 

5 

30 
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𝑒𝑥 

1 

2
x n

  hehs .ksuq' (cos 0)x   

2

2sin cos
sin 2

cos

x x
x

x
  ×  

2cos x  

            
2

2 tan

sec

x

x
  

            
2

2 tan

1 tan

x

x



 

 

 

 

 

 

 

 

 

 

 

 B i`oyd fjkia úi`ÿï folls' 

 tjeks fjkia ;%sfldaK folla ;sfí' 

 

B hkq iq¿ fldaKhls'   
3

cos
5

B    fyda  
4

cos
5

B   

3
cos

5
B  úg; 

2 2 2 3
(20) 10 2(20)(10)

5
AC

     
 

    AC 2 65.  

 
4

cos
5

B   úg;
2 2 2 4

(20) (10) 2(20)(10)
5

AC
     
 

  AC 6 5.  

 

 

(c) 

1

1 2 2sin (1 ) xe
   hehs .ksuq' 

1

2 2(1 ) xe
 0 neúka   iq¿ fldaKhls' 

túg  
1

2 2

2
sin 1

1 ( )

x
x

x

e
e

e


  


 

tan .xe        

b 

A 

C 

20cm 

24
sin 2

25
B B   iq¿ fldaKhls'   


2

2 24
,

1 25

t

t



fuys tant B    

212 25 12 0t t    

(4 3)(3 4) 0t t  
 

3

4
t  fyda 

4

3
      + 

B 

10cm 

5 

5 

10 

5 

5 5 

25 

5 

5 

5 

5 
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túg" fok ,o iólrKh     fõ' 


2

2 tan
tan

1 tan

 




 

  
2

2
2

1

x

x

e

e



 

  
21x xe e   

  
2 1 0x xe e    

  
1 5

2

xe
 

      

0xe  neúka" ( ) ,l=K .; fkdyel' 

          
1 5

2

xe
 

  

    
5 1

ln .
2

x
 

   
 

 

fok ,o iólrKh fuu x w.h ;Dma; lrhs'  

 

 

 

5 

5 

5 

5 

5 
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w'fmd'i' ^W'fm<& úNd.h - 2021 ^2022& 
 

10 - ixhqla; .Ks;h II 

 

 

,l=Kq fn§ hdfï wdldrh  

 

 II  m;%h   

A fldgi  10 x 25 = 250 

 

B fldgi  05 x 150 = 750 

 

  

tl;=j     = 
𝟏𝟎𝟎𝟎𝟏𝟎  

 

  II m;%h wjidk ,l=Kq = 100 
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W;a;rm;% ,l=Kq lsÍfï fmdÿ Ys,amSh l%u 
 

 

W;a;rm;% ,l=Kq lsÍfï yd ,l=Kq ,ehsia;=j, ,l=Kq igyka lsÍfï iïu; l%uh wkq.ukh 

lsÍu wksjd¾hfhka u l< hq;=fõ' ta i|yd my; mßÈ lghq;= lrkak' 
 

1' W;a;rm;% ,l=Kq lsÍug r;=mdg fnda,a fmdhskaÜ mEkla mdúÉÑ lrkak' 
 

 

2' iEu W;a;rm;%hlu uq,a msgqfõ iyldr mÍCIl ixfla; wxlh igyka 

lrkak'  

b,lalï ,sùfï§ meyeÈ,s b,lalfuka ,shkak' 

 
 

3' b,lalï ,sùfï§ jerÿKq wjia:djla fõ kï th meyeÈ,sj ;ks brlska lmd 

yer kej; ,shd flá w;aik fhdokak' 

 

4'  tla tla m%Yakfha wkq fldgiaj, ms<s;=re i|yd ysñ ,l=Kq ta ta fldgi 

wjidkfha  la ;=< ,shd olajkak' wjidk ,l=Kq m%Yak wxlh;a iu`.  la 

;=<" Nd. ixLHdjla f,i we;=<;a lrkak' ,l=Kq igyka lsÍu i|yd 
mÍCIljrhdf.a m%fhdackh i|yd we;s ;Srej Ndú; lrkak'  

 

WodyrK :   m%Yak wxl 03 
 

(i) …………………................................... 

……………………................................ 
……………………................................  

 

(ii) ……………………................................ 

……………………............................... 
…………………...............................… 
 

(iii) ……………………............................... 

……………………............................... 
…………………...............................… 
 

(i) +      (ii)    +    (iii)           = 

 

nyqjrK W;a;rm;% ( ^ljq¿ m;%h& 
 
 

1' w'fmd'i' ^W'fm<& yd f;dr;=re ;dlaIK úNd.h i|yd ljq¿ m;% fomd¾;fïka;=j u.ska 
ilikq ,efí' ksjerÈ jrK lmd bj;a l< iy;sl lrk ,o ljq¿m;la Tn fj; imhkq 
,efí' iy;sl l< ljq¿ m;%hla Ndú; lsÍu mÍCIlf.a j.lSu fõ' 

 

 

2' wk;=rej W;a;rm;% fyd¢ka mÍCId lr n,kak' lsishï m%Yakhlg tla ms<s;=rlg jvd 
,l=Kq lr we;akï fyda tlu ms<s;=rlaj;a ,l=Kq lr ke;akï fyda jrK lemS hk mßÈ 
brla w¢kak' we;eï úg whÿïlrejka úiska uq,ska ,l=Kq lr we;s mss<s;=rla uld fjk;a 
ms<s;=rla ,l=Kq lr ;sfnkakg mq¿jk' tfia ulk ,o wjia:djl§ meyeÈ,sj uld fkdue;s 
kï ulk ,o jrKh u; o brla w¢kak' 

 √ 

 √ 

 √ 

4 

5 

3 

5 

3 

5 

 
10 

15 
4 

5 
3 

5 

 3 

 5 
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3' ljq¿ m;%h W;a;rm;%h u; ksjerÈj ;nkak' ksjerÈ ms<s;=r  ,l=Klska o" jerÈ ms<s;=r 
0 ,l=Klska o jrK u; ,l=Kq lrkak' ksjerÈ ms<s;=re ixLHdj ta ta jrK ;Srhg my<ska 
,shd olajkak' wk;=rej tu ixLHd tl;= lr uq¿ ksjerÈ ms<s;=re ixLHdj wod< fldgqj 
;=< ,shkak'  

 

jHqy.; rpkd yd rpkd W;a;rm;% ( 
 

 

1' whÿïlrejka úiska W;a;rm;%fha ysiaj ;nd we;s msgq yryd f¾Ldjla we| lmd yßkak' 
jerÈ fyda kqiqÿiq ms<s;=re háka bß w¢kak' ,l=Kq Èh yels ia:dkj, yß ,l=Kq 
fh§fuka th fmkajkak' 

 
 

2' ,l=Kq igyka lsÍfï§ ´j¾,kaâ lvodisfha ol=Kq mi ;Srh fhdod .; hq;= fõ' 
 

3' iEu m%Yakhlgu fok uq¿ ,l=Kq W;a;rm;%fha uq,a msgqfõ we;s wod< fldgqj ;=< m%Yak 
wxlh bÈßfhka wxl follska ,shd olajkak' m%Yak m;%fha § we;s Wmfoia wkqj m%Yak 
f;dard .ekSu l< hq;=fõ' ish¨ u W;a;r ,l=Kq lr ,l=Kq uq,a msgqfõ igyka lrkak' 
m%Yak m;%fha § we;s Wmfoiaj,g mgyeksj jeä m%Yak .Kklg ms<s;=re ,shd we;akï 
wvq ,l=Kq iys; ms<s;=re lmd bj;a lrkak' 

 

4' mÍCIdldÍj uq¿ ,l=Kq .Kk tl;= fldg uq,a msgqfõ kshñ; ia:dkfha ,shkak' 
W;a;rm;%fha iEu W;a;rhlgu § we;s ,l=Kq .Kk W;a;rm;%fha msgq fmr<ñka 
kej; tl;= lrkak' tu ,l=K Tn úiska uq,a msgqfõ tl;=j f,i igyka lr we;s 
uq¿ ,l=Kg iudk ±hs kej; mÍCId lr n,kak'  

 

 

,l=Kq ,ehsia;= ilia lsÍu ( 

 

ish¨ u úIhkays wjidk ,l=Kq we.hSï uKav,h ;=<§ .Kkh lrkq fkd,efí' tneúka tla 
tla m;%hg wod< wjidk ,l=Kq fjk fjku ,l=Kq ,ehsia;=j,g we;=<;a l< hq;= h'    

I m;%h i|yd nyqjrK ms<s;=re m;%hla muKla we;s úg ,l=Kq ,ehsia;=jg ,l=Kq we;=<;a 

lsÍfuka miq wl=frka ,shkak' wfkl=;a W;a;rm;% i|yd úia;r ,l=Kq we;=<;a lrkak'  

 

 

*** 
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moaO;sh i`oyd 𝐼 = ∆(𝑚𝑉)  

 0 = (2𝑚𝑉𝑄 − 𝑚𝑉𝑃) − (4𝑚𝑢 − 2𝑚𝑢) 

                          ⟹ 2𝑉𝑄 − 𝑉𝑃 = 2𝑢  

ksõgkaf.a mÍlaIKd;aul kshuhka,  

                                𝑉𝑄 + 𝑉𝑃 = 45 (4𝑢 + 𝑢)  

                                𝑉𝑄 + 𝑉𝑃 = 4𝑢  

 : 𝑉𝑄 = 2𝑢 yd 𝑉𝑃 = 2𝑢. 

 

 : 𝑉𝑄 > 0 yd 𝑉𝑃 > 0.  ∴ 𝑃 yd 𝑄 .egqfuka miq m%;súreoaO ÈYd j,g p,kh fõ.  

              𝑉(𝑃, 𝑄) = 𝑉(𝑃, 𝐸) + 𝑉(𝐸, 𝑄) 

                            =2𝑢  ⃖   + 2𝑢  ⃖       

                            = 4𝑢               
   wjYH ld,h  = 𝑎4𝑢 .  
 

𝑄 𝑃 𝑚 2𝑚 
4𝑢 𝑢 

𝑄 𝑃 𝑚 2𝑚 
𝑉𝑃 𝑉𝑄 

1 

2 

+             1 2 

5 

25 

5 

5 

5 

5 

P yd Q i`oyd 𝐼 = ∆(𝑚𝑣)   

ksõgkaf.a mÍlaIKd;aul 
kshuh 

pV  yd QV folu i`oyd 

0pV   yd 0QV  folu 

i`oyd fyda ;=,H m%ldYk 
i`oyd 

 
4

a

u
 ;sîu' 
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From 𝑂 to 𝐴 𝑆 = 𝑢𝑡 + 12 𝑎𝑡2: 

                      ⟶   𝑎 = √𝑔𝑎 cos 𝛼  𝑡     (1) 

                    

   ↑   −𝑎 = √𝑔𝑎 sin 𝛼  𝑡 − 12 𝑔𝑡2     (2) 

 

  u`.ska"  𝑡 = 𝑎√𝑔𝑎 cos𝛼.  

 

  u`.ska"   −𝑎 = 𝑎 tan 𝛼 − 12 𝑔 𝑎2𝑔𝑎 𝑐𝑜𝑠2(𝛼). 
   

   

      −2 = 2 tan 𝛼 − (1 + 𝑡𝑎𝑛2𝛼). 
 

  tkï"     𝑡𝑎𝑛2𝛼 − 2 tan 𝛼 − 1 = 0. 
 ∴ tan 𝛼 = −2 ± √4 + 42 = 1 ± √2 

  0 < 𝛼 < 𝜋2  neúka  (−) ,l=K .; fkdyel' 

    ∴ tan 𝛼 = 1 + √2.  

 

 

  

 

 

 

1 

2 

5 

5 

5 

5 

5 

 → 𝑠 = 𝑢 + 12 𝑎𝑡2 

 ↑ 𝑠 = 𝑢 + 12 𝑎𝑡2 

tan 𝛼 ys j¾.c 
iólrKh i`yd 

± folu 

ksjerÈ ,l=K f;dard 
.ekSu 

 

https://pastpapers.wiki/


 ශ්රී ලංකා විභාග දෙපාර්තදේන්තුj                                                                                                රහස්ය දේඛනයකි. 
 

 

10 - ixhqla; .Ks;h II ^,l=Kq §fï mámdáh& | w'fmd'i' ^W'fm<& úNd.h - 2021 ^2022& |wjika ixfYdaOk we;=<;a l< hq;=j we;'            6 

 

yd 

 

 

 

 

 

                  

 

 

 

 

 

 𝑎(𝑃, 𝐸) = 𝑓     𝑎(3𝑚, 𝑄) = 𝐹 

 

 𝐹 = 𝑚𝑎  fh§u; 

                    𝑇1 = 𝑚𝑓  

           

          2𝑇2 − 𝑇1 = 0   

  

                 𝑇2 − 2𝑚𝑔 = 2𝑚(𝐹 − 𝑓)        

 

                 3𝑚𝑔 − 𝑇2 = 3𝑚(𝐹 + 𝑓)  

 

fyda 
    ,                         𝑇1 − 2𝑚𝑔 − 3𝑚𝑔 = 2𝑚(𝑓 − 𝐹) − 3𝑚(𝑓 + 𝐹) 

 

igyk: ´kEu iajdhla; iólrK 4lg 

𝑚𝑔 

𝑅 

𝑄 

𝑃 
𝑇1 

2𝑚𝑔 3𝑚𝑔 

𝑇1 

𝑇2 𝑇2 

𝑇2 

𝑇2 

𝑓 

𝑓 

𝐹 

𝐹 

𝑃 

𝑄 

2𝑚 

3𝑚 

𝑄 2𝑚 3𝑚 

5 

5 

5 

5 

5  𝑓   𝑓 

P i`oyd 𝐹 = 𝑚𝑎  
Q i`oyd 𝐹 = 𝑚𝑎  
2m i`oyd 𝐹 = 𝑚𝑎  

3m i`oyd 𝐹 = 𝑚𝑎   

25 

20 
 Q, 2m yd 2m i`oyd 𝐹 = 𝑚𝑎  
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 sin 𝛼 = 120 36 × 10003600 = 10 𝑚𝑠−1 72 × 10003600 = 20 𝑚𝑠−1 54 × 10003600 = 15 𝑚𝑠−1 

 𝑣2 = 𝑢2 + 2𝑎𝑠: 202 = 102 + 2𝑓(500) 𝑓 = 150500 = 310 𝑚𝑠−2  

 

          𝐹 = 𝑚𝑎:  𝐹 − 𝑅 − 𝑀𝑔 sin 𝛼 = 𝑀𝑓 

           𝑃 = 𝐹 ∙ 𝑉 

            = 𝐹 ∙ 15 

 

 

𝑆 

𝛼 

𝑓 𝐹 

𝑀𝑔 

𝑅 5 

5 

5 

5 

5 

25 

 S we;sj fyda fkdue;sj n, 
,l=Kq lsÍu i`oyd 

fõ. ;=fkysu mßj¾;k 
i`oyd 

 
2 2 2v u as        fh§u 

 𝐹 = 𝑚𝑎     fh§u 

 15P F   fh§u 
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  𝐹 = 𝑚𝑎 fh§fuka: 

  ← 𝑇 sin 𝜋3 = 𝑚. 𝑔𝑎2(2𝑎 sin 𝜋3) 

 ∴ 𝑇 = 𝑚𝑔3 . 
 ↑  𝑅 − 𝑚𝑔 + 𝑇 cos 𝜋3 = 0 

 

𝑅 = 𝑚𝑔 − 𝑚𝑔6  

      = 5
6 𝑚𝑔 

 

 

 

 

𝜋3 

𝐴 

𝑃 

𝑅 

𝑚𝑔 

𝑇 

2𝑎 𝑎 

5 

5 

5 

5 

5 

25 

n, i`oyd 

𝐹 = 𝑚𝑎 

 
3

mg
T   ;sîu 

𝐹 = 𝑚𝑎 

ms<s;=r i`oyd mshjr 
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 𝑂𝐴      = 2𝑖 − 3𝑗  yd 𝑂𝐵      = 𝑖 − 2𝑗 ∴ 𝐴𝑂      =  −2𝑖 + 3𝑗   yd  𝐴𝐵      = (𝑖 − 2𝑗) − (2𝑖 − 3𝑗) 

       = −𝑖 + 𝑗   
 𝐴𝑂      ∙ 𝐴𝐵       =  |𝑂𝐴      ||𝐴𝐵      | cos 𝜃 2 + 3 = √13√2 cos 𝜃 

 ∴       cos 𝜃 =  5√26 

 ∴       𝜃 =  cos−1 ( 5√26) 𝑂𝐶       =  𝜆 𝑂𝐴        , fuys 𝜆 ∈  ℝ, yd 𝐶𝐵      = (𝑖 − 2𝑗) − 𝜆(2𝑖 − 3𝑗)  𝑂𝐴       ∙   𝐶𝐵       = 0 gives as 2(1 − 2𝜆) − 3(−2 + 3𝜆) = 0 

 

 ∴         𝜆 =  813 

 

 yd          𝑂𝐶      =  813  (2𝑖 − 3𝑗)           

𝜃 

A 

B 

C 

O 

5 

5 

5 

5 

5 

25 

i


 yd j


weiqfrka AB   

AO   AB  w¾: oelaùu 
fyda ;=,H m%ldYkhlg 

 cos 𝜃 =  5√26 ;sîu 

;s;a .=Ks;h Ndú;fhka 

2
OCB


  wjYH;djhg 

 

 𝜆 ys w.h fyda ;=,H 
m%ldYkhlg 
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2
ACD



  

 oKafâ iu;=,s;;djh i`oyd: 

  𝐴           𝑊 × 4𝑎 cos 𝜃 − 𝑇 × 3𝑎 = 0 

 ∴ 𝑇 = 4𝑊3 cos 𝜃 

         = 4𝑊3 × 45 =  16𝑊15  

 →  𝑋 = 𝑇 sin 𝜃 

 

        = 16𝑊15 × 35 

          = 16𝑊25  

 

𝑊 𝑋 

𝐶 

𝑌 

𝑇 

𝐷 𝜃 4𝑎 

3𝑎 

5𝑎 

𝐴 

5 

5 

5 

5 

25 

n, i`oyd  
5 

 2
ACD


 ; ;sîu 

T fiùug m%udKj;a 
iólrKhla i`oyd    

ms<s;=r i`oyd mshjr 
 

16𝑊25   ;sîu 
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For the equilibrium:  

 

                                              𝑅 − 𝑚𝑔 cos (𝜋4) = 0 

   ∴          𝑅 =  𝑚𝑔√2  

 

                               𝑇 − 𝜆𝑚𝑔 = 0   

  ∴    𝑇 = 𝜆𝑚𝑔 

 

                               𝑇 − 𝐹 − 𝑚𝑔 sin (𝜋4)  = 0    

  ∴         𝐹 = 𝜆𝑚𝑔 − 𝑚𝑔√2  =  𝑚𝑔√2 (√2𝜆 − 1) 𝑃 ys iu;=,s;;djh i`oyd 

 
12  ≥  |𝐹|𝑅   ∴     |√2𝜆 − 1|   ≤   12 

∴    12√2   ≤   𝜆  ≤  32√2 

𝐹 
T 

𝜆𝑚𝑔 𝜋 4⁄  

𝑚𝑔 

𝑅 𝑇 𝑃 

Q 

𝐴 

P 

Q 

P 

5 

5 

5 

5 

25 

R ys w.h ,nd .ekSug 
iólrKhla i`oyd 

T ys w.h ,nd .ekSug 
iólrKhla i`oyd 
 

F ys w.h ,nd .ekSug 
iólrKhla i`oyd 
 

ms<s;=r i`oyd mshjr 
 

5 

,siaid fkdhEug" udmdxlh 
iys; wjYH;djhg  
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 𝑃(𝐴) = 15 , 𝑃(𝐵) = 34 

 𝐴 yd 𝐵 iajdh;a; ksid,  𝑃(𝐴 ∩ 𝐵) = 𝑃(𝐴) ∙ 𝑃(𝐵)                   = 320 𝑃(𝐴 ∪ 𝐵) = 𝑃(𝐴) + 𝑃(𝐵) − 𝑃(𝐴 ∩ 𝐵)                    = 15 + 34 − 320 = 45 

𝑃(𝐴|𝐴 ∪ 𝐵) = 𝑃(𝐴 ∩ (𝐴 ∪ 𝐵))𝑃(𝐴 ∪ 𝐵) = 𝑃(𝐴)𝑃(𝐴 ∪ 𝐵) = 1/54/5 = 14 

𝑃(𝐵|𝐴′) = 𝑃(𝐵 ∩ 𝐴′)𝑃(𝐴′)  

𝑃(𝐵 ∩ 𝐴′) = 𝑃(𝐵) − 𝑃(𝐴 ∩ 𝐵) = 34 − 320 = 35 

  

 (                𝑃(𝐵 ∩ 𝐴′) = 𝑃(𝐵) ∙ 𝑃(𝐴′) = 34 × 45 = 35) 

 𝑃(𝐵|𝐴′) = 3/54/5 = 34 

 

 

 

 

  

 

 

fyda 

5 

5 

5 

5 

5 

25 

iajdh;a;;dj i`oyd 
wjYH;djh      

( )P A B  i`oyd iólrKh    

1

4
 fyda ;=,H m%ldYkhlg  

 3

5
 fyda ;=,H m%ldYkhlg 

3

4
 fyda ;=,H m%ldYkhlg 
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    ixLHd wdfrdayK ms<sfj,g hehs .ksuq' 

 

          𝑎, 𝑎, 𝑏, 𝑐, 𝑐 

 

mrdih 10 ksid 𝑐 − 𝑎 = 10. 
 

    ∴ 𝑐 = 𝑎 + 10 

 

uOHkHh 6 ksid, 
2𝑎+𝑏+2𝑐5 = 6.   

 

(1) yd (2)u`.ska 4𝑎 + 𝑏 + 20 = 30 

 

tkï"  4𝑎 + 𝑏 = 10  

 

 𝑎 yd 𝑏 u; ksÅ, ksid,  

 

túg" (3) u`.ska 4𝑎 ≤ 9 yd 𝑎 i`oyd .; yels w.hka 1 yd 2 ,efí' 

 

 

 𝑎 = 1 kï" túg 𝑏 = 6. 

 

 𝑎 = 2 kï túg" 𝑏 = 2, yd uOHkHh" ud;hkaf.ka fjkia  

ksid fuh úh fkdyel' 

 ∴ ixLHd 1, 1, 6, 11, 11 fõ'  

  

 

 

 

(2) 

5 

5 

5 

5 

5 

25 

mrdih i`oyd wjYH;djh 

fuh i`oyd fyda ;=,H 
m%ldYkhlg 
 

ksÍlaIK ks¾Kh lsÍu 
i`oyd iólrKhlg    

uOHkHh   ud;hka 
fh§ug 

1, 1, 6, 11, 11 ;sîu' 

(3) 

(1) 
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(a)    

  

 

 

 

 

 

 

       

 

 

 

 

 

  𝑆𝑇𝑈  ;s%fldaKfha j¾.M,h =  𝑈𝑍𝑊  ;s%fldaKfha j¾.M,h ksid 

       𝑇𝑈 = 𝑈𝑍. 

       𝑇𝑍 = 2 ⟹ 𝑇𝑈 = 1.    
∴ 𝑂𝑈 = 5.  

𝑆 

𝟓 

𝟓 

𝑡 = 6= 6
𝑄 

𝑢 𝑂 

𝐴 

𝑂 𝑡 = 0= 0
𝑃 

𝑢 

𝑌 

𝑊 

𝑀 

𝑋 

𝑍 

𝑉 

𝑈 𝑇 

𝑅 

𝑂 

6 𝑇 

𝑥 

𝑢 

𝑦 

4 

𝟏𝟎 𝟏𝟎 

25 
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        𝑅𝑂𝑈 ;%sfldaKfhka 𝑔 = 
𝑢5.  

       ∴ 𝑢 = 5𝑔.  

𝑆𝑇𝑈 ;%sfldaKfhka"  𝑔 = 
𝑆𝑇1  = 𝑆𝑇.  

       𝑂𝐴 ys Wi = 𝑂𝑅𝑆𝑇 ys j¾.M,h  

                                         = 12 (𝑂𝑅 + 𝑆𝑇) × 𝑂𝑇 

                                         = 12 (𝑢 + 𝑔) × 4 

                                         = 12 × 6𝑔 × 4                                          = 12𝑔 

      𝑃 iu. .eàug 𝑄 .kakd ld,h 𝑇 hehs .ksuq' 

                             𝑂𝐴 =  𝑉𝑍𝑀𝑋 j¾.M,h + 𝑊𝑍𝑀𝑌 j¾.M,h 

                                    =  𝑉𝑊𝑌𝑋 j¾.M,h                                          = 12 (𝑉𝑊 + 𝑋𝑇) × 𝑍𝑀                             ∴  12𝑔 = 12 (6𝑔 + 6𝑔) × 𝑇                                     ∴ 𝑇 = 2 sec.  

 

 

 
 

(b)   

 

 

 

 

 

 

 𝑄 

𝑆 𝑃 𝜋 3⁄  √3𝑑 

𝑉(𝑆, 𝐸) =↑ 𝑢 𝑉(𝑃, 𝐸) = 2𝑢 𝑉(𝑄, 𝐸) = 3𝑢 𝑉(𝑃, 𝑆) =← 𝑉(𝑄, 𝑃) = 
𝜋 3⁄  

𝟔𝟎 

𝟓 

𝟓 

𝟓 

𝟓 

𝟓 

𝟓 

𝟏𝟎 

𝟏𝟎 
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(i)   

                 + 

          

 

 

 

 

 

 

 

 

(ii)    𝑉(𝑄, 𝑃) = 𝑉(𝑄, 𝐸) + 𝑉(𝐸, 𝑃)                                     = 𝑉(𝐸, 𝑃) + 𝑉(𝑄, 𝐸)                      = 𝑍𝑌      + 𝑌𝐿                                                                                                    = 𝑍𝐿      

  

 

 

 

 𝑍𝐿 = √(3𝑢)2 − (2𝑢)2 = √5𝑢 𝑃 yuqùug 𝑄 .kakd ld,h 𝑡2 hehs .ksuq'  

túg, 𝑡2 = 

√3 𝑑 sec(𝜋 6⁄ )√5 𝑢   

                  = 2𝑑√5 𝑢 ℎ. 
∴  𝑡1 < 𝑡2 . 
 

 

 

 

𝟓 

𝟕𝟎 

2𝑢 
𝑢 

𝑍 
𝑋 

𝑌 

𝜋 3⁄  

√3𝑢 𝑉(𝑃, 𝑆) = 𝑉(𝑃, 𝐸) + 𝑉(𝐸, 𝑆)                = 𝑉(𝐸, 𝑆) + 𝑉(𝑃, 𝐸) = 𝑋𝑌      + 𝑌𝑍                               = 𝑋𝑍       

wjYH ld,h = 
𝑑𝑋𝑍 = 

𝑑√3𝑢 ℎ. 

 

𝟏𝟎 𝟓 

3𝑢 

𝑌 

𝑍 

𝐿 

2𝑢 𝜋 3⁄  

𝟏𝟎 

𝟓 

𝟏𝟎 

𝟏𝟎 

𝟐𝟓 

𝟓 𝟓 
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a)  

 

 

 

 

 

 

 

 

 

      𝑥 + 𝑦 =ksh;hls ∴ �̈� + �̈� = 0. _____________________(1) 

   𝑎(𝑊, 𝐸) = 𝐹 ↞ hehs .ksuq' ∴  𝑎(𝑃, 𝑊) = 𝐹         ((1) u`.ska) 

 𝑎(𝑄, 𝑊) = 𝑓  hehs .ksuq' 

𝐴  

𝑅1
𝑅1𝑅2

𝑅2

𝑆  

2𝑚𝑔  𝑚𝑔  

3𝑚𝑔  

𝐶  𝐵  

𝑇 𝑃  𝑄  

𝜋3 
𝜋3 

𝑦 𝑇 

𝑇  

𝑥 𝐷  

𝐹  

𝐹  

𝑓  

𝑾  

 𝜋
3

 

 𝜋
3

𝟓 𝟓 

𝟓 
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(n, i`oyd) (;ajrK i`oyd) 

(iólrKhg) 

(iólrKhg) 

(iólrKhg) 

 

 𝐹 = 𝑚𝑎  fh§fuka:  

                2𝑚𝑔 sin (𝜋3) − 𝑇 = 2𝑚 (𝐹 − 𝐹 cos (𝜋3)) 

 

                                  𝑚𝑔 sin (𝜋3) = 𝑚 (𝑓 + 𝐹 cos (𝜋3)) 

 

 (𝑃, 𝑄 yd 𝑊) moaO;sh i`oyd, 

𝑇 = 3𝑚𝐹 + 2𝑚 (𝐹 − 𝐹 cos (𝜋3)) + 𝑚 (𝐹 + 𝑓 cos (𝜋3)) 

 

 𝑆 = 𝑢𝑡 + 12 𝑎𝑡2 fh§fuka:  

                         𝑎 = 12 𝐹𝑡2 

 

           𝑣 = 𝑢 + 𝑎𝑡 fh§fuka: 

    𝑣 = 𝑓𝑡  

 

 

  

 

 

 

 

 

 

 

  
 

 

 

𝑃 

𝑄 

𝑊 𝟓 

𝟓 𝟖𝟎 

𝟓 

𝟓 

𝟓 𝟓 

𝟓 𝟓 

𝟓 𝟓 𝟓 𝟓 

𝟓 
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b)  

 

 

 

 

 

 

 

  

 

 

𝑓 

𝑣 

𝑃. 𝐸. = 0 

𝑣1 

𝑚𝑔 

𝑤 

𝑆 

𝑂 

𝐵 

𝐶 

𝐹 

. 

𝑚𝑔 

𝜃 

𝑎 

12 𝑚𝑔 

𝐴 

𝐸 

𝐷 

𝑎 

𝑎 

𝑎 

𝑇 

𝑢 
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Yla;s ixiaÓ;s uQ,O¾uh fh§fuka,  12 𝑚𝑣2 − 𝑚𝑔𝑎 cos 𝜃 = 12 𝑚𝑢2 − 𝑚𝑔𝑎 

∴   𝑣2 = 𝑢2 − 2𝑔𝑎(1 − cos 𝜃) 𝜃 = 𝜋 úg"  𝑣2 = 𝑢2 − 4𝑔𝑎 ___________________________(1) 

 

 

 𝐶 isg 𝐷 olajd,        𝐹 = 𝑚𝑎 :  

− 12 𝑚𝑔 = 𝑚𝑓 

∴        𝑓 = − 𝑔2 

⟵ 𝑣2 = 𝑢2 + 2𝑎𝑠 :  𝑣12 = (𝑢2 − 4𝑔𝑎) − 2 ∙ 𝑔2 𝑎                                                 = 𝑢2 − 5𝑔𝑎.                     
 (1) Ndú;fhka,  𝑣22 = 𝑣12 − 4𝑔𝑎 

    = 𝑢2 − 9𝑔𝑎.  

 𝐹 ys§: 𝐹 = 𝑚𝑎  ↓   

𝑚𝑔 − 𝑆 = 𝑚 𝑣22𝑎  

∴   𝑆 = 𝑚𝑔 − 𝑚𝑎 (𝑢2 − 9𝑔𝑎) 

= 𝑚𝑎 (10𝑎𝑔 − 𝑢2) 

 

 

 

 

𝟏𝟓 

𝟓 

𝟏𝟎 

𝟓 

𝟓 

𝟓 

𝟓 

𝟓 

𝟕𝟎 

PE (5) + KE (5) + iólrKh (5) 

𝟏𝟎 

𝟓 

𝟓 

𝟐𝟓 
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4𝑎 

𝑚𝑔 

𝑃 

𝑎 

𝑂 

𝑇0 

𝑃 ys§ iu;=,s;;djh i`oyd,  𝑇0 = 𝑚𝑔  

𝑇0 = 𝜆𝑎4𝑎 = 𝜆4 

∴ 𝜆 = 4𝑚𝑔 

 𝟓 

𝟓 

𝟓 

𝟏𝟓 
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 𝑋 = 𝑥 − 6𝑎 ∴ �̇� = �̇� ∴𝑋 ̈=𝑥̈  

túg (1) ⇒    �̈� + 𝜔2𝑋 = 0; fuys 𝜔 = √ 𝑔2𝑎 .  

 

 

𝑃 yd 𝑄 i`oyd  𝐼 =△ (𝑚𝑣) fh§fuka 

0 = 2𝑚𝑢 − 𝑚√2𝑘𝑔𝑎 

  ∴ 𝑢 = √𝑘𝑔𝑎2  

 𝑚 

𝑚 

5𝑎 

𝑃 𝑄 

√2𝑘𝑔𝑎 

2𝑚 

5𝑎 

𝑅 

𝑢 

𝟓 

𝟓 

𝟏𝟎 

𝟓 

𝟓 

𝟐𝟎 

𝟏𝟎 

𝑅 i`oyd  𝐹 = 𝑚𝑎 fh§fuka 𝑇 − 2𝑚𝑔 = −2𝑚�̈� 𝑇 = 4𝑚𝑔 (𝑥 − 4𝑎)4𝑎  ∴  𝑚𝑔𝑎 (𝑥 − 4𝑎) − 2𝑚𝑔 = −2𝑚�̈� �̈� + 𝑔2𝑎 (𝑥 − 6𝑎) = 0 __________(1) 

 

4𝑎 

2𝑚𝑔 

𝑅 

𝑇 

𝑂 

𝑥 

𝟓 

𝟓 

𝟏𝟎 
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flakaøh 𝑋 = 0 u`.ska fokq ,efí' 

tkï" 𝑥 = 6𝑎.  

�̇�2 = 𝜔2(𝑐2 − 𝑋2)___________(2)  

 𝑥 = 5𝑎 úg" 𝑋 = −𝑎 yd �̇� = − 12 √2𝑘𝑔𝑎 . 

túg     (2) ⇒ 
𝑘𝑔𝑎2  = 

𝑔2𝑎 (𝑐2 − 𝑎2). 

                     ⇒ 𝑘𝑎2 = 𝑐2 − 𝑎2.                      ⇒ 𝑐 = √𝑘 + 1 𝑎. 

 

 𝑘 > 3 hehs .ksuq' túg, 𝑐 > 2𝑎. 

∴ úia;drh > 2𝑎. 

∴ ;ka;=j nqre,a fõ. 

 

 

 

 

 

 

 

  

 

 

𝟓 

𝟓 

𝟓 

𝟓 

𝟏𝟓 

𝟓 𝟏𝟎 
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 𝑘 = 8  

túg" 𝑐 = 3𝑎. 

 

 

 

 

 

 

 

 

oeka, 

 

 

 

 

 

 

 

 

 

 

 

 

𝐶 

𝛼 𝑎 
𝜔𝑡1 

𝛽 

3𝑎2  

𝑎 

3𝑎 

3𝑎 

𝑡2 4𝑎 

𝑣 

𝟓 

 𝑣2 = 𝑔2𝑎 (9𝑎2 − 4𝑎2) 

∴ 𝑣 = √52 𝑔𝑎 

.=re;ajh hgf;a:   𝑠 = 𝑢𝑡 + 12 𝑎𝑡2 

                                  0 = 𝑣𝑡2 − 12 𝑔𝑡22. 

 ∴  𝑡2 = 2𝑣𝑔 = 2𝑔 √52 𝑔𝑎   = √10𝑎𝑔  

                                  

𝟓 

𝟓 

𝟓 

cos 𝛽 = 13 

cos 𝛼 = 23 

𝜔𝑡1 = 𝛽 − 𝛼 

∴  𝑡1 = 1𝜔 (𝛽 − 𝛼) 

 

𝟓 

𝟓 

𝟓 
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𝜔𝑡3 = 2𝜋3 − 𝛼 

∴  𝑡3 = 1𝜔 (2𝜋3 − 𝛼) 

∴     wjYH ld,h   = 𝑡1 + 𝑡2 + 𝑡3  

                                        = 1𝜔 (𝛽 − 𝛼) + √10𝑎𝑔 + 1𝜔 (2𝜋3 − 𝛼) 

                                        = √10𝑎𝑔 + √2𝑎𝑔 {2𝜋3 + cos−1 (13) − 2 cos−1 (23)} 
 

 

 

 

 

 

3𝑎2  

𝐶 

3𝑎2  

f.ìfuys .eàfuka miq, 𝑅 ir, wkqj¾;S p,s;fha muKla 

fhfoa. 

∴ Wmßu Wi  = 
3𝑎2  + 

3𝑎2                              = 3𝑎 

 

𝐶 

𝛼 𝜔𝑡3 𝜋/3 3𝑎2  

2𝑎 

3𝑎 

3𝑎 

4𝑎 

𝑂 

𝟓 

𝟓 

𝟔𝟎 

𝟓 

𝟏𝟎 

𝟓 

𝟓 

𝟏𝟎 
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(a)  

 𝑎, 𝑏 ≠ 0 and  𝑎 ∦  𝑏 

𝜆𝑎 + 𝜇𝑏 = 0  _____________(1) 

If 𝜆 ≠ 0 kï" túg 𝑎 = − 
𝜇𝜆 𝑏.  

fuh fok ,o wjYH;djg mriamr fõ. 

∴  𝜆 = 0.   

oeka, (1)  u`.ska 𝜇𝑏 =0  ,efí' 

 𝑏 ≠ 0 ksid"  𝜇 = 0 

∴  𝜆 = 0 yd 𝜇 = 0 

 

𝟓 

𝟓 

𝟓 

𝟏𝟓 
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 𝐴𝐸      = 𝐴𝐷      + 𝐷𝐸       

      = 𝐴𝐷      + 12 𝐷𝐶       

     = 12 𝑎 + 12 (𝐷𝐴      + 𝐴𝐶      ) 

           = 12 𝑎 + 12 (− 12 𝑎 + 𝑏) 

           = 𝑎 + 2𝑏4 . 
 

      𝐴𝐹 ∥ 𝐴𝐸 (fyda 𝐴, 𝐸, 𝐹 tal f¾Çh fõ) 𝐶𝐹 ∥ 𝐶𝐵 (fyda 𝐶, 𝐹, 𝐵 tal f¾Çh fõ) 

 

 

 𝐴𝐹      = 𝐴𝐶      + 𝐶𝐹        ∴ 𝛼𝐴𝐸      = 𝑏 + 𝛽𝐶𝐵       

∴  𝛼 (𝑎 + 2𝑏4 ) = 𝑏 + 𝛽(𝐶𝐴      + 𝐴𝐵      ) 

𝑏 

𝑎 

𝐹 

𝐷 

𝐵 

𝐶 

𝐴 

𝐸 

𝟐𝟎 

𝟓 

𝟓 

𝟓 

𝟓 

𝟓 

𝟓 𝟏𝟎 

𝟓 

𝟓 
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∴  𝛼𝑎 + 2𝛼𝑏 = 4𝑏 + 4𝛽(−𝑏 + 𝑎) ∴ (𝛼 − 4𝛽)𝑎 + (2𝛼 + 4𝛽 − 4)𝑏 = 0 𝑎, 𝑏 ≠ 0 yd 𝑎 ∦ 𝑏 u`.ska, 𝛼 − 4𝛽 = 0 fyda 2𝛼 + 4𝛽 − 4 = 0 ,efí' 

∴  𝛼 = 
43  yd 𝛽 = 

13  

 

 

(b) 

 

 

 

 

 

 

 

→ 𝑋 = 2𝑃 + √3𝑃 cos 𝜋6 − 𝛼𝑃 cos 𝜋3 

          = 2𝑃 + 3𝑃2 − 𝛼𝑃2  

          = 12 (7 − 𝛼)𝑃 

↑ 𝑌 = √3𝑃 sin 𝜋6 + 2√3𝑃 + 𝛼𝑃 sin 𝜋3  

       = √32 𝑃 + 2√3𝑃 + √32 𝛼𝑃 

       = √32 (5 + 𝛼)𝑃 

 

𝛼𝑃 

2𝑃 

2𝑎 

𝐹 𝐸 

𝐷 

𝐶 

𝐵 𝐴 

√3𝑃 2√3𝑃 

𝟓 

𝟓 

𝟓 

𝟓 𝟓 𝟐𝟓 
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 𝑖. 𝑒.  √32 (5 + 𝛼)𝑃 = √3. 12 (7 − 𝛼)𝑃 ∴  𝛼 = 1 

 

 

 

fyda 

 

 

 

 

 

 

 

 

 

 

𝐴 ;  𝐺 = 2√3𝑃. 𝑎 +  𝑃 (√32 ) . 2𝑎  

            𝐺 = 2√3𝑃𝑎 (1 + 12) 

            𝐺 = 3√3𝑃𝑎  

 

𝐶 

𝐴 

20 

         𝑅 = √3𝑃 (√32 ) + 2𝑃 (12) + 2√3𝑃 (√32 ) + 𝑃 (12) 

= 3𝑃2 + 2𝑃2 + 6𝑃2 + 𝑃2 = 6𝑃. 
 

𝟏𝟎 

𝟓 

𝟓 

𝟓 

25 

tan 𝜋3 = 𝑌𝑋 ∴ 𝑌 = √3𝑋 

𝟓 

𝟓 

𝟐𝟎 

𝑋 

𝑌 

𝜋3 

𝐴 

𝐶 𝛼𝑃 (√32 ) + 2√3𝑃 (12) − √3𝑃 (12) − 2𝑃 (√32 ) = 0. ⇒ 𝛼 = 1 + 2 − 2. ⇒ 𝛼 = 1.  

 

 

𝟓 

𝟓 

10 
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iïm%hqla;fha úYd,;ajh =  𝑅 = 6𝑃  

ÈYdj: 

 

 

 

 𝐴 ;  3√3𝑃𝑎 = 6𝑃 (√32 ) 𝑥 

           ∴ 𝑥 = 𝑎 

 

 

 

 

 

 

 

 

 

R 𝜋3 

A 

6𝑃 

6𝑃  

6𝑃 

𝐶 

𝐵 𝐴 

≡ 

𝟓 

𝟓 

𝟓 

20 

𝟓 

𝟓 

𝑥 

𝑅 𝑅 

𝑅 

𝐴 

𝑅 𝐺 ≡ 
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                             𝐻 = 6𝑃. 𝑎 (√32 ) 

                            = 3√3𝑃𝑎 

  jdudj¾;j 

 

 

 

 

 

 

 

 

 

 

 

𝟓 

𝟓 
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(a)  

    moaO;sh i`oyd; 

 

 

 

 

 

 

 

 𝐵𝐶 i`oyd;  𝐵      2𝑤𝑎 cos 𝜃 + 𝐹2𝑎 sin 𝜃 − 𝑅. 2 a cos 𝜃 = 0 ∴ 𝑤 + 𝐹 tan 𝜃 = 𝑅 

 

𝜃 𝜃 

𝑌 

𝑋 
𝑋 

𝑌 

𝑤 

2𝑤 𝑤 𝐷 

2𝑎 

𝐹 

𝑅 

𝐶 

𝐵 

𝐴 

 𝐴 𝑅. 4𝑎 cos 𝜃 − 𝑤 (𝑎2 cos 𝜃 + 𝑎 cos 𝜃) − 2𝑤(2𝑎 cos 𝜃 + 𝑎 cos 𝜃) = 0 

 ∴ 4𝑅 = 32 𝑤 + 6𝑤 

      𝑅 = 158 𝑤. 
𝟏𝟓 

𝟏𝟎 

𝟓 
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∴ 𝐹 tan 𝜃 = 158 𝑤 − 𝑤. 
∴ 𝐹 = 78 𝑤 cot 𝜃.  

iu;=,s;;djh i`oyd, 

                       𝜇 ≥ 𝐹𝑅. 
                78 𝑤 cot 𝜃 ≤ 𝜇 158 𝑤 

                   cot 𝜃 ≤ 157 𝜇. 
    

   ←   𝐵𝐶:      𝑋 = 𝐹 = 78 𝑤 cot 𝜃 

 

 

  

 

 

 

 

 

  

 

          ↑ 𝑅 + 𝑌 = 2𝑤                      𝑌 = 2𝑤 − 𝑅                         = 2𝑤 − 158 𝑤                         = 𝑤8  

 

𝛼  

𝑋  

𝑅  𝑌  

𝑅2 = 𝑋2 + 𝑌2        = 4964 𝑤2𝑐𝑜𝑡2𝜃 + 𝑤264     𝑅 = 𝑤8 √1 + 49 𝑐𝑜𝑡2𝜃 

tan 𝛼 = 𝑌𝑋 = 𝑤 8⁄7𝑤 8⁄ cot 𝜃 = tan 𝜃7  

      𝛼 = tan−1 (tan 𝜃7 ) 

𝟓 

𝟓 𝟒𝟓 

𝟓 

𝟓 

𝟓 

𝟓 

𝟐𝟎 

𝟓 
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(b) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

𝜋6 𝜋6 

𝐷  

𝑊

𝑃  

𝐶  

𝐵  

𝐴  𝑑 

𝑏 

𝑐 

𝑎 𝑒 

𝐴     𝑃 cos 𝜋6 . 2𝑥 − 𝑊𝑥 = 0 

(fuys 𝐴𝐶 = 2𝑥) ∴ 𝑃 = 𝑊√3 

𝑊√3 

𝑒 

𝑑 

𝑐 

𝑏 

𝑎 

𝜋3 

𝟓 

𝟏𝟎 

𝟑𝟎 

ikaê tl tlla i`oyd                         10    
+ + 𝟏𝟎 𝟏𝟎 𝟏𝟎 

𝟓 
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oKav wd;;sh f;rmqu 

𝐴𝐵  
2𝑊3  

𝐵𝐶  
2𝑊3  

𝐶𝐷 
𝑊3   

𝐷𝐴 
𝑊3   

𝐵𝐷 
2𝑊3   

 

 

 

 

 

 

 

 

𝟓𝟎 

úYd,;ajhg   ne.ska 

 

wd;;s/f;rmqï  

𝟓 𝟏𝟓 

 

 

5 u ksjerÈ kï 
 

4 la muKla ksjerÈ kï 
 

3 la muKla ksjerÈ kï 

 

𝟓 

𝟏𝟓 𝟏𝟎 
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(i)    

 w¾O jD;a;dldr lïìh 

 

  

 

 

 

 

 

 

 

  

iuñ;sfhka" ialkaO flakaøh 𝐺, 𝑥 wlaIh u; msysghs' ∆𝑚 = 𝑎∆𝜃𝜌, fuys 𝜌 hkq tall È.l ialkaOh fõ'  𝑂𝐺 = �̅�  hehs .ksuq' 

𝟓 

∆𝜃 𝜃 

𝑎 

𝐺 𝑎 

𝑦 

𝑥 𝑂 
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túg 

�̅� = ∫ 𝑎𝜌 acos 𝜃 𝑑𝜃𝜋 2⁄−𝜋 2⁄∫ 𝑎𝜌 𝑑𝜃𝜋 2⁄−𝜋 2⁄ = 𝑎 sin 𝜃     −𝜋 2⁄      𝜋 2⁄ |𝜃     −𝜋 2⁄      𝜋 2⁄ | = 2𝑎𝜋  

 

 

 

(ii)   

 

 

 

 

 

 

 

 

iuñ;sfhka" ialkaOh flakaøh 𝐺 ,  𝑥  wlaIh u; msysghs' ℎ = 𝑙 cos 𝜃  ∆𝑚 = 2𝜋(𝑥 sin 𝜃)∆𝑥𝜎, fuys 𝜎 hkq tall È.l ialkaOh fõ' 

 

∴ �̅� = ∫ 𝑥 cos 𝜃 2𝜋𝜎𝑥 sin 𝜃 𝑑𝑥𝑙0 ∫ 2𝜋𝜎𝑥 sin 𝜃 𝑑𝑥𝑙0 =  cos 𝜃 ∫ 𝑥2𝑑𝑥𝑙𝑜∫ 𝑥 𝑑𝑥𝑙𝑜 = ℎ 2⁄ 𝑥33     0     𝑙|𝑥22     0     𝑙| = 2ℎ3  

 

 

 wjYH ÿr .
3

h
  

  

 

 

𝟑𝟎 

𝑙 
𝜃 

∆𝑥 𝑥 𝑥 

𝑦 

𝟓 

𝟓 
𝟓 

𝟓 𝟓 

𝟓 

𝟓 𝟓 

𝟓 

𝟓 𝟓 
𝟑𝟎 
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𝑙 = 103 𝑎 

 𝑥 

 

𝑦 

 

𝑂 

 

𝐴 

𝐶 

2𝑎 

 

𝑎 

2𝑎3  

4𝑎3  

43 𝑎 
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iuñ;sfhka ialkaO flakaøh 𝑥 wlaIh u; msysghs' 

 883 𝜋𝑎2𝜎�̅� = 22𝜋𝑎2𝜎 (43 𝑎 + 4𝑎𝜋 ) + 203 𝜋𝑎2𝜎 (49 𝑎) − 53 𝜋𝑎2𝜎 (− 49 𝑎) + 43 𝜋𝑎2𝜎 (− 13 𝑎) 883 �̅� = 4𝑎 (223 + 22𝜋 + 2027 + 527 − 19) 

                                                                                                           2227 

 883 �̅� = 22 × 4𝑎 (1027 + 22𝜋 ) 

 

jia;=j ialkaOh  𝑂 isg ÿr (↑) 
 

 

𝜋(2𝑎)(11𝑎𝜎) = 22𝜋𝑎2𝜎 

43 𝑎 + 2 (2𝑎)𝜋 = 43 𝑎 + 4𝑎𝜋  

 

𝜋(2𝑎) (103 𝑎) 𝜎 

= 203 𝜋𝑎2𝜎 

[23 (83 𝑎) − 43 𝑎] = 49 𝑎 

 

𝜋(𝑎) (53 𝑎) 𝜎 

= 53 𝜋𝑎2𝜎 

− 13 (43 𝑎) = − 49 𝑎 

 

2𝜋𝑎 (23 𝑎) 𝜎 

= 43 𝜋𝑎2𝜎 

− 13 𝑎 

 𝜋𝑎2𝜎 0 

 

22𝜋𝑎2𝜎 + 203 𝜋𝑎2𝜎 + 53 𝜋𝑎2𝜎
+ 43 𝜋𝑎2𝜎 

= 883 𝜋𝑎2𝜎 

�̅� 

 

𝑂 

𝑎 

2𝑎 

𝟓 

𝟓 

𝟓 

𝟓 

𝟓 

𝟓 

𝟓 

𝟓 

𝟓 

𝟓 

𝟓 

𝟏𝟓 
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883 �̅� = 88𝑎 ((10𝜋 + 27)27𝜋 ) 

 �̅� = 𝑎9𝜋 (10𝜋 + 27) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

�̅� 

 

𝛽 

 𝐺 

 

𝐴 

 𝐶 

 

tan 𝛽 = 𝐴𝐶𝐶𝐺 = 2𝑎43 𝑎 − �̅� 

= 18𝜋27 − 2𝜋 

∴ 𝛽 = tan−1 ( 18𝜋27 − 2𝜋) 

𝟓 𝟕𝟓 

𝟓 

𝟓 

𝟓 

𝟏𝟓 
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 (a) 

 

 

 

 

 𝑋 hkq r;= fnda, folla yd tla iqÿ fnda,hla bj;g .ekSfï isoaêh hehs .ksuq' 

(i)  𝑃(𝑋) = 𝑃(𝑋|𝐴)𝑃(𝐴) + 𝑃(𝑋|𝐵)𝑃(𝐵)________________(1)  

  𝑃(𝐴) = 𝑃(𝐵) =  12. 

 

 

 𝑊 –  6 

 𝑅 −  4 

𝐴 

 𝑊 –  8 

 𝑅 −  2 

𝐵 

𝟓 

𝟓 
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          𝑃(𝑋|𝐴) =  410 × 39 × 68 +  410 × 69 × 38  +   610 × 49 × 38 

     = 310 . 
           

          𝑃(𝑋|𝐵) =  210 × 19 × 88 +  210 × 89 × 18  +   810 × 29 × 18 

     = 115 . 
 

 (1) u`.ska,                           𝑃(𝑋) =  310  × 12 +  115  × 12 =  1160 

 

 

(ii)                   𝑃(𝐴|𝑋) =  𝑃(𝑋|𝐴)𝑃(𝐴)𝑃(𝑋)  

 

= 310  × 121160  

 = 911 

 

 

  

𝟓𝟓 

𝟓 

𝟓 𝟓 

𝟓 

𝟓 

𝟓 𝟓 𝟓 

𝟓 

[fyda fíia m%fïhh] 𝟓 

𝟏𝟎 

𝟓 ,efí'

.' 
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(b) 

𝑦 =  ∑ 𝑦𝑖𝑛𝑖=1  𝑛  

  = 1𝑛𝛽 ∑(𝑥𝑖 − 𝛼)𝑛
𝑖=1  

 = 1𝑛𝛽 {∑ 𝑥𝑖𝑛
𝑖=1  − 𝑛𝛼} 

 = 1𝛽 {∑ 𝑥𝑖𝑛𝑖=1𝑛  − 𝛼} 

 = 𝑥 − 𝛼𝛽 . 
 

2

y = ∑ (𝑦𝑖 − 𝑦)2𝑛𝑖=1 𝑛  

 = 1𝑛 ∑ (𝑥𝑖 − 𝛼𝛽 − 𝑥 − 𝛼𝛽 )2𝑛
𝑖=1  

 = 1𝑛𝛽 ∑(𝑥𝑖 − 𝑥)2𝑛
𝑖=1  

 

= 2

x𝛽2  

 

x
y




    ( 0)   

 

 

𝑦𝑖 = 𝑥𝑖 − 𝛼𝛽  𝟓 

𝟓 

𝟐𝟎 

𝟓 

𝟓 
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 𝑦 =  ∑ 𝑓𝑦∑ 𝑓  =  420100 = 4.2 

 

 

𝜎𝑦 = √∑ 𝑓𝑦2∑ 𝑓 − 𝑦2  =  √2120100 − 4.22 

 = √21.2 − 17.64 

 = √3.56   ≈ 1.887  
 𝑀𝑦 =  𝑦 ys uOHia:h = 50 jeks o;a;h 

túg 𝑀𝑦 = 3 + (50 − 30)40 (5 − 3) = 4 

 ∴  l=ál;d ix.=Klh 

 

 

 

mka;s 

m%dka;r 

 𝑥 

𝑓 mka;s 

m%dka;r 𝑦 

uOH 

,laIHh 𝑦 

𝑓𝑦 𝑓𝑦2 

1500-3500 30 1-3 2 60 120 

3500-5500 40 3-5 4 160 640 

5500-7500 20 5-7 6 120 720 

7500-9500 10 7-9 8 80 640 

    ∑ 𝑓𝑦 = 420 ∑ 𝑓𝑦2 = 2120 

𝟓 𝟓 𝟓 

𝟓 𝟓 𝟓 

𝟓 

𝟓 

𝟓 

𝟓 

𝑦 ≈ 3(4.2 − 4)√3.56 ≈ 0.317 

𝟓𝟎 
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𝑥 = 1000𝑦 + 500 

   = 1000 × 4.2 + 500 

   = 4700 

 𝜎𝑥 = 1000 𝜎𝑦 

     ≈ 1000 × 1.887 

     =  1887 

 

l=á l;d ix.=Klh fjkia fkdfõ'.  𝑆𝑥 = 𝑆𝑦  ≈ 0.317 

 

 

 

 

 

 

 

 

 

 

 

 

  

 

𝟓 

𝟓 

𝟓 

𝟏𝟓 
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