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kQ,lska .eg.eiQ .,a lene,a,la fomig meoafohs'
kQ, fldg lruq'
oeka th jvd blauKska meoafohs'
kQ, Èla lruq'
túg fiñka meoafohs'
È. kQ,a lene,a,l=hs" fmdä .,l=hs fydhd.kak mq¿jka kï fï jf.a
ir, wj,ïnhla yod.kak mq¿jka'
ldrKhla meyeÈs,s fjkakhs hkafk'''
tl meoaÈ,a,lg hk ld,h kQf,a È. wvq jeä lrk úg fjkiafjk nj'
.,a lene,a, me;a;lg weo, w;yeßhdu fome;a;g meoafokafk wehs@
ys;df.k ys;df.k .shyu fmd<j Èydg ;sfhk we§u yskaod ;uhs
fufyu fjkafk lsh,d mila fjkj'''

Wi fla%ka (crane) tll È.
,Kqjlska ;dr ner,a tlla
t,af,kj lsh,d ys;uq' ner,a
tl moao, tl meoaÈ,a,lg
fldÉpr fj,d hkjo lsh,d
fydhdd.;af;d;a ,Kqfj Wi
fydhd.kak mq¨jka'
yd keoao@

WodyrKhla úÈhg Th wj,ïfn;a wrf.k
y|g .shd lsh,d ys;uq'
oeka yf|a b|ka moaokj'''
fudllao@ wj,ïfn'
fmd<fj b|ka meoaÿj fõ.fhkau meoafohso
ke;akï fyñka meoafohso@
Bg miafia n%yiam;sg hkjd'
ta lsõfj n%yiam;s .%yf,dalh fj; wms hkj
lshk tlhs'
±ka tfy b|ka mo aokjd' fufyÈ jf.a
meoafohso@
ke;akï fõf.ka meoafohso@

yf|a ydfjl=;a bkakj¨' tal fu;kg wod, kE'
fmd<j;a tlla n,oaÈ yf|a .=re;ajdl¾IKh
wvqhs¨' wkak tal wod,hs' n%yiam;sf. jeähs¨'
ta lshkafka yf|a È wmsj jefgkafk fyñka'
.sys,a, jeá, tkak wdidjl=;a tkj' n%yiam;s
Wvg wmsj jefgkafk iEfykak fõf.ka'
fudllao@ wj,ïnh'

oeka fï we§u wvq lf,d;a fudlla fjhso @
t;fldg jeälf,d;a @

hula lula f;afrkjd jf.a kï oekgu;a kslug jf.a f;afrkak ´fk"
fmd<j Èydjg ;sfhk we§u wvq jeä fjkfldg Th meoaÈ,af,
fõf.;a wvq jeä fjkjd lsh,'

Bg wu;rj fï meoaÈ,a,hs" fmd<j Èydg weÈ,a,hs"
wj,ïnfha È.hs w;fr fudlla yß iïnkaOhla
;shkjd lsh,;a ,djg mila fjkj'

wj,ïnh fuÉpr Wilê
tl meoaÈ,a,lg fldÉpr fj,d
hkjo lsh,d oek.;a;yu
fuÉpr fj,djla meoafokafk"
fldÉpr Wil§ o lsh,
oek.kak mq¨jka'

fïjd .ek ys;df.k ys;df.k
hkfldg kslx wjq,a jf.a kï"
k;r lr, tute tl n,kak'
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ir, wj,ïnhl È. iy foda,k ld,dj¾;h w;r iïnkaOh
wOHhkh lsÍu iy .=re;ajc ;ajrKh ks¾Kh lsÍu

PVG - foda,k yd ;rx.

wjYH WmlrK

l%uh

  (i)  l=vd f,day fnda,h ^ir, wj,ïn nÜgd&  (ii)      2 m muK È. isyska kQ,la ̂ wj,ïn ;ka;=j&

(iii)      úrdu >áldj (iv)  ógr fldaÿj

 (v)  wdOdrlhl iúl, W,a l+r

A rEmh rEmh rEmh rEmh rEmh

B rEmh rEmh rEmh rEmh rEmh

fuu mÍlaIK wegjqfuys wj,ïnhg wod, ish¨ Wml%u j,ska wfmalaIs;
jeo.;au lreK jkafka ir, wkqj¾;Sh foda,k ,nd.ekSuhs'

mshjr 01

2 m     muK È. kQ,la
wj,ïn nÜgdg
.eg.id kQf,a wfkla
fl<jr wp,
,laIHhlska t,a,kak'
^A rEmh&

mshjr 02

wj,ïnh ksY ap,
wjia:dfõ Bg
wdikakfha my<sk a
yels;dla tl fl<ska
msysgk fia o¾Yl l+r
iúlrkak'

^̂̂̂̂B     rEmh&&&&&

mshjr 03

óg¾ fldaÿj Ndú;fhka
wp, ,laIHfha isg
wj,ïn nÜgdf.a
.=re;aj flakaøhg
^wdikak uOHhg& we;s
ÿr     (l) uek.kak'

^̂̂̂̂C     rEmh&&&&&
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D rEmh rEmh rEmh rEmh rEmh
C rEmh rEmh rEmh rEmh rEmh

mshjr 04

fomig b;d l=vd
foda,khla we;sjk mßÈ
wj,ïn nÜgd mfilg weo
w;yßkak' o¾Yl l+r
miqlrk fudfyd;l úrdu
>áldj l%shd;aul lrkak'
ta iu.u foda,k .Kka
lsÍu wdrïN lrkak'

mshjr 05

ksYaÑ; foda,k ixLHdjl§
^wdikak jYfhka foda,k 20
l§ muK& úrdu >áldj
k;r lr" foda,k ixLHdj
iy ta i|yd .;jQ ld,h
igyka lr.kak'

mshjr 06

wj,ïnfha È. ^fi'ñ 25 ka
25 g muK& fjkia lrñka
wjia:d 6 l§ muK by; 5
mshjf¾ mßÈ mdGdxl ,nd
.kak'
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mshjr 07

wj,ïnfha tla tla È.g wod,j
isÿl, foda,k ixLHdj ta i|yd
.;jQ ld,fhka fnod tla foda,k
ld,hl (T) uOHkH w.hka
,nd.kak' l ys w.h x wlaIfha
o wkqrEm T2 w.h y wlaIfha o
f.k m%ia;drh w¢kak'
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l ys w.h     x wlaIfha o"     T2 ys w.h     y wlaIfha o f.k w¢kq ,nk m%ia;drh uQ, ,laIHh
yryd hk ir, f¾Ldjla fõ'

T   =   2 πππππ  
 l

       g

T2  =
  4 πππππ2 

 l
g

⇓       ⇓   ⇓⇓       ⇓   ⇓⇓       ⇓   ⇓⇓       ⇓   ⇓⇓       ⇓   ⇓

y   =    m    x

m  = 
 4 πππππ2

g  = 
 4 πππππ2

           g           m

m%ia;drfha wkql%uKh weiqfrka
. =re; ajc ;ajrKfha w.h
,nd.; yel'

fï
 iQ;% fo

i

n,d l
ïmd

fk
djkak'''

fï
jd m

ka;sh ;=,È

ú.%y fl
frkq we;'

mÍlaIKfha § ie,ls,su;a úh hq;= lreKq

fuu mÍlaIKfha § wj,ïnh foda,kh lrkq ,nkafka fomighs' F yd G rEmj, wdldrhg

wj,ïnh t,a¨jfyd;a foda,kfha m<uq w¾Oh tla foda,khlska o (l
1
) wfkla w¾Oh ;j;a foda,k

È.lska o (l
2
) isÿfõ' m<uq w¾Ohg jvd fojk w¾Ofha § foda,k ,laIHh my<ska msysghs' foda,kfha

§ isÿjk fuu Èf.ys fjki ksid ir, wkqj¾;Sh foda,khla fkd,efí' ^∆∆∆∆∆l = l
1
 - l

2 
Èf.a fodaIh&

H rEmfha ±lafjk mßÈ fomig isÿjk foda,kfha iEu wjia:djl§u wj,ïnfha È. fjkia

fkdjk wdldrhg foda,k ,laIHh ;nd.; hq;=h'

ie,ls,su;a úh
hq;= lreKq

01

H rEmh rEmh rEmh rEmh rEmhG rEmh rEmh rEmh rEmh rEmhF rEmh rEmh rEmh rEmh rEmh

I rEmh rEmh rEmh rEmh rEmhmÍlaIK mshjr j,§

wj,ïnfha È. úáka úg

fjkia lsÍug isÿjk neúka

kQ, l=vd lmamshla yryd oud

th wp, ,laIHhlg .eg

.eiSu o i sÿl< yel'

^I rEmh&

jvd úYd, lmamshla fï i|yd iqÿiq fkdfõ' túg by;

i|yka l< Èf.ys fodaIh we;súh yel' tneúka

yels;rï l=vd lmamshla fhdod .ekSu iqÿiq h'



66

ie,ls,su;a úh
hq;= lreKq

02

wj,ïnfha È. hkq wp, ,laIHfha isg wj,ïn nÜgdf.a .=re;aj
flakaøhg we;s È.hs' tuksid wj,ïn nÜgdf.a wrh (r)" kQf,a È.
(l

1
) yd iei§fï § ie,lsh hq;= È.la  jkúg kQf,a È.g wj,ïn

nÜgdf.a wrh o tl;= l< hq;=hs' wj,ïnfha È. (l) = l
1
 + r

ld, ñkqu ksjerÈj uek.ekSu i|yd o¾Yl l+r ;eìh hq;af;a
wj,ïn nÜgdg Wmßu m%fõ.hla we;s wjia:dj wdikakfha h'
miqlrk fudfyd; jvd;a flá mrdihl mej;Sfuka foda,k
ld,dj¾;fha isÿúh yels Nd.sl fodaIh wju fõ'  tkï" B fyda C
jeks ,laIHhl fkdjk A jeks ,laIHhl h' tfiau jvd;a ksrjoH
lr .ekSu i|yd o¾Yl l+r f,i W,a l+rla Ndú;d lsÍu fhda.H fõ'

ie,ls,su;a úh
hq;= lreKq

03
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foda,k isÿlsÍfï §     J rEmfha mßÈ úYd, foda,k fldaK .ekSu ksjerÈ
fkdfõ'

foda,k fldaKh     10 , 20 , 30  jeks w.hl mj;ajd .ekSug j.n,d .; hq;=h'
^ΚΚΚΚΚ     rEmh&

ulaksidoh;a     T = 2πππππ √√√√√l/g hkak ksjerÈ jkafka l=vd foda,k i|yd muKs'

θ θ θ θ θ wdikakj iudk úh hq;af;a     10 , 20 , 30 jeks fldaK i|yd h'

ie,ls,su;a úh
hq;= lreKq

04

J rEmh rEmh rEmh rEmh rEmh K rEmh rEmh rEmh rEmh rEmh

ie,ls,su;a úh
hq;= lreKq

05

ie,ls,su;a úh
hq;= lreKq

06

wj,ïnfha È. fjkia lsÍfï §     25 cm ne.ska jeks ie,lsh hq;=
È.lska fjkia l< hq;=h' tfia ke;sjqjfyd;a ie,lsh hq;= foda,k
ld,dj¾; fjkila we;sfkdfõ'

25 cm

ne.skaj;a

foda,k

20 la j;a

tfiau foda,k jeä .Kklg ld,h uek tys idudkH .ekSfuka
foda,k ld,dj¾;hl isÿjk Nd.sl fodaIh wju lr.; yel' fï
ksid wju jYfhka foda,k 20 la j;a .ekSu iqÿiq h'
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wefok iq¿ ;ka;=jla fhdod.;a úg foda,kfha § wj,ïnfha È. fjkia úh yel' túg ir,

wkqj¾;Sh foda,khla isÿkdfõ' fï ksid fhdod.kakd kQ, yels;dla wú;kH ;ka;=jla ùu

jeo.;a fõ'

ieye,a¨ ,S" iDcqf*daï" ieye,a¨ ma,diaála jeks øjH j,ska b;d ieye,a¨ f,i ;ekQ f.da, fyda

yev jia;= wj,ïn nÜgd i|yd fhdod.ekSu iqÿiq fkdfõ' tfukau úYd, l=yrhla yd jeä

mDIaG j¾.M,hla iys;j ieye,a¨ f,i ;ekQ f.da, o fï i|yd iqÿiq fkdfõ'

ieye,ä  øjHj, nrg idfmalaIj jd; m%;sfrdaOh ie,lsh hq;= w.hl mj;sk ksid jvd blauKska

mßukaokh ùu óg fya;=jhs'

wj,ïn nÜgd jvd r¿ mDIaGhla iys; yd jd; m%;sfrdaOh jeä yevhlska hq;= tlla ùfuka

foda,kfha § isÿjk jd; m%;sfrdaOh jeäh' tfukau jeä >klula iys; kQ,la fhdod.ekSfuka

o thu isÿfõ' wj,ïnh blauKska mßukaokh ùug tu lreKq n,mdkq we;'  tla wjia:djl

§ foda,k 20 la j;a isÿlrk ksid yels;dla ÿrg tu foda,k ld,dj¾;hka iuj mj;ajd .ekSu

wjYHhs' tuksid wj,ïn nÜgd jvd;a iqug mDIaGhlska hq;= tlla ùu;a jd; m%;sfrdaOh wju

jk úÈfha yevhla iys; ùu;a iy isyska kQ,la fhdod.ekSu;a hk lreKq folu jeo.;ah'

ie,ls,su;a úh
hq;= lreKq

07

ie,ls,su;a úh
hq;= lreKq

07

ie,ls,su;a úh
hq;= lreKq

07
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ir, wj,ïnhla wdOdrfhka .=re;ajc ;ajrKh ks¾Kh lsÍu iy ìu
isg úoHd.dr iS,sug Wi fiùu'

fmd<jfmd<jfmd<jfmd<jfmd<j

uÜguuÜguuÜguuÜguuÜgu

o¾Ylo¾Ylo¾Ylo¾Ylo¾Yl

l+rl+rl+rl+rl+r

úrduúrduúrduúrduúrdu

>áldj>áldj>áldj>áldj>áldj

óg¾óg¾óg¾óg¾óg¾

lsysmhlalsysmhlalsysmhlalsysmhlalsysmhla

È. ;ka;=jÈ. ;ka;=jÈ. ;ka;=jÈ. ;ka;=jÈ. ;ka;=j

l=vdl=vdl=vdl=vdl=vd

fldlalfldlalfldlalfldlalfldlal
mshjr 01

isú,sfuys iúlrk ,o l=vd fldlalla u;ska fyda
l=vd lmamshla u;ska ;ka;=j hjd tys tla fl<jrlg
wj,aun nÜgd .eg.ikak' o¾Yl l+r wj,aunhg
háka ;nd Bg wdikak msysgqul wj,ïn nÜgd msysgk
mßÈ ilia lr ;ka;=fõ wefkla fl<jr wp,
,laIHhlg .eg.ikak'

mshjr 02

l=vd foda,k we;slr wju jYfhka foda,k 20 lgj;a
.;jk ld,h úrdu >áldj weiqfrka igyka
lr.kak' fuu wjia:dfõ ìu isg f,day f.da,hg
we;s Wi (h) uek.kak'

mshjr 03

;ka;=fõ È. fjkia lrñka ^25 cm ne.ska muK&
wjia:d lsysmhl § ^8 l§ muK& foda,k ixLHdj" ta
i|yd .;jQ ld,h iy H Wi hk mdGdxl ,nd.kak'

mshjr 04

wj,ïnfha tla tla È.g wod<j isÿl< foda,k ixLHdj
ta i|yd .;jQ ld,fhka fnod tla foda,k ld,hl
(T)     uOHkH w.hka ,nd.kak'     l     ys w.h     x wlaIfha o
wkqrEm     T2 w.h     y wlaIfha o f.k m%ia;drh w¢kak'

úoHd.drfha Wi     H kï" l + h =  H      fõ'

tuksid wj,ïnfha È.                         l =  H - h

wj,ïnfha foda,k ld,h       T  =  2 πππππ 
 l 

"""""  
   
T2 =  4πππππ2 

  l

   g  g

T2  =
  4πππππ2 (H - h)      

⇒⇒⇒⇒⇒   T2  =
  - 4πππππ2 

 h  +
  4πππππ2 

H
g          g  g

     ⇓     ⇓     ⇓     ⇓     ⇓      ⇓     ⇓     ⇓     ⇓     ⇓   ⇓  ⇓  ⇓  ⇓  ⇓ ⇓⇓⇓⇓⇓

       y =  - m      x   +  c

(   )

kslug jf.a fï wykafk'''kslug jf.a fï wykafk'''kslug jf.a fï wykafk'''kslug jf.a fï wykafk'''kslug jf.a fï wykafk'''

Th fldlal iS,sfï yhslrkakTh fldlal iS,sfï yhslrkakTh fldlal iS,sfï yhslrkakTh fldlal iS,sfï yhslrkakTh fldlal iS,sfï yhslrkak

Wvg ke.mq fj,dfj ta ,KqfjkauWvg ke.mq fj,dfj ta ,KqfjkauWvg ke.mq fj,dfj ta ,KqfjkauWvg ke.mq fj,dfj ta ,KqfjkauWvg ke.mq fj,dfj ta ,Kqfjkau

ìug ;sfhk Wi uek.;a;kxìug ;sfhk Wi uek.;a;kxìug ;sfhk Wi uek.;a;kxìug ;sfhk Wi uek.;a;kxìug ;sfhk Wi uek.;a;kx

bjrhsfk''' wmrdfo iEfykakbjrhsfk''' wmrdfo iEfykakbjrhsfk''' wmrdfo iEfykakbjrhsfk''' wmrdfo iEfykakbjrhsfk''' wmrdfo iEfykak

fj,djla ;siafia moao moaodfj,djla ;siafia moao moaodfj,djla ;siafia moao moaodfj,djla ;siafia moao moaodfj,djla ;siafia moao moaod

bkafk''' yd keoao@bkafk''' yd keoao@bkafk''' yd keoao@bkafk''' yd keoao@bkafk''' yd keoao@
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⇒

T2 (S2)

h (m)

α

T2 ys úúO w.hka y wlaIfha o h ys úúO w.hka x wlaIfha o we;sj m%ia;drh w¢kq ,efí'

Tan ααααα  =  m

m%ia;drfha wkql%uKfha ixLHd;aul w.h     m kï"

m  =
  4πππππ2            ⇒⇒⇒⇒⇒    g = 

 4πππππ2

          g       m

wka;#LKavh     C kï"       C =
  4πππππ2  

H
      g

      C =  m H

      H = 
 C

     m

fï wkqj m%ia;drfha wkql%uKfhka .=re;ajc ;ajrKh;a" wka;#LKavh weiqßka ìu isg iS,sug
we;s Wi;a fiúh yel'
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fï i|yd by; ms;a;, f.da,hla 1.5 m la muK È. ieye,a¨ lmq kQ,la " lsr< wen folla"
wdOdrlhla" o¾Yl l+rla ̂ ksfõIK l+r f,i Ndú;hg& " úrdu Trf,daiqjla § we;ehs i,lkak'

tla lsr< wenhla folg lmd ta ueÈka kQ, hjd lsr, wenh wdOdrlfha by<ska ;nd .kakd
w;r tu kQf,a my< fl<jßka wj,ïn f.da,h .eg.id tys iu;=,s; msysàu ̂ foda,kfha uOH
msysàu& b,lal jk wdldrhg b;sß lsr, uQähg o¾Ylh iúlr by; rEmfha mßÈ o¾Ylh
;sriaj f.da,hg u|la msgqmiska ;nd .efka'

(a)(i) by< lsr< wenfha my<u fl<jr isg wj,ïn f.da,fha by<u ia:dkh olajd we;s kQf,a È.
l o" f.da,fha wrh r o jkúg fuu wj,ïnh foda,kh l<úg foda,k ld,h i|yd wod< jk
kQf,ys iM, È. (L) fldmuKo@

----------------------------------------------------------------------------------------------------------------------------

(ii) .=re;ajdl¾IK ;ajrKh g o" wj,ïnfha foda,k ld,h T kï T i|yd m%ldYkh ,shkak'

----------------------------------------------------------------------------------------------------------------------------

----------------------------------------------------------------------------------------------------------------------------

(iii) by; iólrKh Ndú;d l< yels jk mßÈ foda,k isÿlsÍfï § lreKq folla .ek ie,ls,su;a
úh hq;=h' tu lreKq fol fudkjdo@

----------------------------------------------------------------------------------------------------------------------------

----------------------------------------------------------------------------------------------------------------------------

----------------------------------------------------------------------------------------------------------------------------

ir, wj,ïnh Ndú;d lr foda,k ld,h uek tajd weiqfrka
.=re;ajdl¾IK ;ajrKh iy Ndú;d l< ir, wj,ïn nÜgdf.a
wrh (r) i|yd w.hla ,nd.ekSu wdY%s; jHqy.; rpkd .eg¿j

ueÈka m<kueÈka m<kueÈka m<kueÈka m<kueÈka m<k

,o lsr<,o lsr<,o lsr<,o lsr<,o lsr<

wenhwenhwenhwenhwenh

kQ,kQ,kQ,kQ,kQ,

wj,ïnwj,ïnwj,ïnwj,ïnwj,ïn

f.da,hf.da,hf.da,hf.da,hf.da,h

ksfõIK l+rksfõIK l+rksfõIK l+rksfõIK l+rksfõIK l+r

wdOdrlhwdOdrlhwdOdrlhwdOdrlhwdOdrlh

lsr< wenhlsr< wenhlsr< wenhlsr< wenhlsr< wenh
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(b)(i) g iy r fiùu i|yd l iajdh;a; úp,Hh f,i;a T2 mrdh;a; úp,Hh jk f,i;a by; (a) (ii)

m%ldYkh kej; ilia lr olajkak'

----------------------------------------------------------------------------------------------------------------------------

----------------------------------------------------------------------------------------------------------------------------

----------------------------------------------------------------------------------------------------------------------------

----------------------------------------------------------------------------------------------------------------------------

(ii) by; iajdh;a; úp,Hh (l) iy mrdh;a; úp,Hh (T2) w;r m%ia;drfha o, yevh fuys w¢kak'

(iii) tu.ska g ,nd.kafka flfia±hs myokak'

----------------------------------------------------------------------------------------------------------------------------

----------------------------------------------------------------------------------------------------------------------------

----------------------------------------------------------------------------------------------------------------------------

----------------------------------------------------------------------------------------------------------------------------

(iv) tu.ska f.da,fha wrh (r) ,nd.kafka flfia±hs myokak'

----------------------------------------------------------------------------------------------------------------------------

----------------------------------------------------------------------------------------------------------------------------

----------------------------------------------------------------------------------------------------------------------------

----------------------------------------------------------------------------------------------------------------------------

----------------------------------------------------------------------------------------------------------------------------

T2

l
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(c)(i) l È. iy foda,k ld,h (T) fuys§ ,nd.kakd jQ m%Odk ñkqï fol .;aúg jvd;a ksjerÈj
,nd.; hq;= ñkqu l=ula o@

----------------------------------------------------------------------------------------------------------------------------

(ii) Bg fya;=j úia;r iys;j meyeÈ,s lrkak' ^l = 60 cm la f,i f;dard.;a wjia:djl § l=vdu
ñkqu 0.1 s jk úrdu Trf,daiqjlska ,nd.;a foda,k ld,h T ys w.h 1.47 s kï fuu meyeÈ,s
lsÍug tajd Wmfhda.S lr.kak'&

----------------------------------------------------------------------------------------------------------------------------

----------------------------------------------------------------------------------------------------------------------------

----------------------------------------------------------------------------------------------------------------------------

----------------------------------------------------------------------------------------------------------------------------

----------------------------------------------------------------------------------------------------------------------------

(iii) tlS ñkqu i|yd jk Nd.sl fodaI m%;sY;h wju lr .ekSu i|yd Tn úiska wkq.ukh lrkq
,nk mÍlaIKd;aul mQ¾fjdamdh l=ulao@

----------------------------------------------------------------------------------------------------------------------------

----------------------------------------------------------------------------------------------------------------------------

----------------------------------------------------------------------------------------------------------------------------

(iv) by; o;a; Wmfhda.S lrf.k by; (iii) fldgfia Tn úiska isÿlrk ,o mQ¾fjdamdh tu wruqK
bgqlrk nj ikd: lrkak'

----------------------------------------------------------------------------------------------------------------------------

----------------------------------------------------------------------------------------------------------------------------

----------------------------------------------------------------------------------------------------------------------------

----------------------------------------------------------------------------------------------------------------------------

----------------------------------------------------------------------------------------------------------------------------
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2006 jHqy.; rpkd .eg¿j
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2015 jHqy.; rpkd .eg¿j



1717




