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  fuu WmlrKfha l=vdu ñkqu  fõ' 1 mm

   È. wmg lshùug isÿjkqfha  f,ih' kuq;a A 10 mm
th  g jvd i;H jYfhkau wvqh' 10 mm

   È. o wmg lshùug isÿjkqfha  f,ih' kuq;a  B 10 mm
th  g jvd i;H jYfhkau jeäh' 10 mm

 fuksid ñkqu  f,i ±laùu idOdrK ke;'10 mm

 Bg úiÿula f,i ,nd .;a ñkqu" tys wúksYaÑ;;dj o 

iys;j bÈßm;a lrhs' fmr i|yka l< mßÈ th 

WmlrKfha l=vdu ñkqu fõ'

    

 fuu.ska  ys fuka u  ys fl<jr my; mrdifha we;s nj A  B
wmg ±kqï fohs'

 fuh jvd;a idOdrK bÈßm;a lsßuls'

  is;kakg hula '''''''

   

 by; rEmfha  ys mdGdxlh  f,i lshùfuka B 10 mm
miq zjeä fyd|gZ wkqudk lr th  hehs 10.3 mm
i|yka lf<a hehs is;uq' fjk;a ixfõÈ ñkqï 

WmlrKhlska th uekak úg  f,i ,efí 10.42 mm
kï Tn ks;e;skau fndre ldrfhl= jkq we;' 10 mm 
± 1 mm f,i olajd we`. fírd .;a;d kï yß'

 tÈfkod Ôú;fha § jqj o fufiah' hful= fjkqfjka 
Tng yels Wmßuh lrkak' jeä fyd| lsÍu i|yd 
wjodkï fkd.kak' ukao th jerÿKfyd;a Tjqkau 
Tng yxjvq .ikq we;'

9 10 11

B

A

8 9 10 11 12 13 mm

l=vdu ñkqu yd ñkqul wúksYaÑ;;dj

 ñkqï WmlrKhlska fjka lr .; yels fyda uek.; yels 

wju m%udKh tys l=vdu ñkqu fõ'

 hï ñkqula .ekSfï § isÿúh yels Wmßu fodaIh tys 

wúksYaÑ;;djg iudk fõ'

 hï ñkqul zwúksYaÑ;;djZ WmlrKfha zl=vdu ñkquZ 

hehs i,lkq ,efí' th zksrfmalaI fodaIhZ f,i o yeÈka 

fõ'

Nd.sl fodaIh  = 
l=vdu ñkqu

ñkqu

m%;sY; fodaIh = 
l=vdu ñkqu

ñkqu
× 100 %

Nd.sl fodaIh yd m%;sY; fodaIh

 ñkqul fodaIh ñkqug idfmalaIj bÈßm;a lsßu i|yd 

fhdod .kS'

 Nd.sl fyda m%;sY; fodaIh wvqjk ;rug ñkqul 

ksrjoH;dj jeäh'

 m%;sY; fodaIh  g jvd wvq kï th fyd| úoHd.dr 1%
ñkqula f,i i,lhs'

 Nd.sl fyda m%;sY; fodaIh wvq lsÍug"

 ^1& ,jh wvq lsÍu'

  Wod( ;yvqjl >klu uekSug l='ñ  jQ = 0.1 mm
j¾ksh¾ le,smrh fjkqjg l='ñ  jQ  = 0.01 mm
uhsfl%dóg¾ bial=remamq wdudkh Ndú;h

 ^2& yrh jeä lsÍu'

  Wod( tla lvodishl >klu ukskjd fjkqjg 

lvodis ñáhl >klu uek lvodis .Kfkka 

fn§u'

ñkqï .ekSu i|yd iqÿiq ñkqï WmlrK
f;dard .ekSu

 hï WmlrKhlska ñkqula .ekSug tu ñkqu WmlrKfha 

l=vdu ñkqu yd Wmßu ñkqu w;r mrdifha ;sìh hq;=h'

 ;jo m%;sY; fodaIh  g jvd wvq w.hla ,efnk fia 1%
l=vdu ñkqu iys; ñkqï WmlrKh f;dard .ekSu o i,ld 

ne,sh hq;=h' 

 tu ñkqu" ñkqï WmlrKfha l=vdu ñkqfï mQ¾K 

ixLHd;aul .=Kdldrhla úh hq;=h' 

ñkqï WmlrKh l=vdu ñkqu Wmßu ñkqu

1

2

3

4

5

6

7

8

9

10

óg¾ rE,

j¾ksh¾ le,smrh

uhsfl%dóg¾ bial=remamq wdudkh

f.da,udkh

p, wkaùlaIh

f;ovq ;=,dj

isjqovq ;=,dj

bf,lafg%daksl ;=,dj

idudkH úrdu >áldj

ixLHd; úrdu >áldj

1 mm

0.1 mm

0.01 mm

0.01 mm

0.01 mm

0.1 g

0.01 g

0.01 g

0.5 s

0.01 s -

-

-

100 cm

15 cm

3 - 4 cm

2 cm

15 cm

2610 g

311 g
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fydhuq n,kak"

0 1 2 3 4 5 6

4 mm
5 mm

6 mm

 

 ^1& wiïmd; fodaIh

   ñkqï .kakd jia;=j yd mßudkh w;r 

mr;rhla mej;Su ksid wei ;nk ÈYdj wkqj 

,efnk mdGdxlh fjkia fõ'

   fodaIh wju lsÍug

    ^1& mßudkhg ,ïNlj wei ;nd tl t,af,a 

mdGdxl .ekSu'

    ^2& mßudKh jia;=j iu`. iam¾Y jk fia óg¾ 

rE, yrjd mdGdxl .ekSu'

    ^3& mßudKh ;shqkqj ilia l< odrhla u; 

,l=Kq lsÍu'

cm
0 1 2 3 4 5

4 cm 

cm
1 2 3 4 5 6

5 cm 

 ^2& Y+kH iumd; fkdùfï fodaIh

   óg¾ rEf,a fl<jr odrh u; mßudKfha Y+kH 

fkdmsysàu ksid isÿ fõ'

   fodaIh wju lsÍug

    ^1& óg¾ rEf,a mdGdxl 2 l wka;rhla f,i hï 

ñkqula .ekSu'

  fï wkqj j¾ksh¾ fldgil È.

  = V =         =                   = 0.9 mm

  l=vdu ñkqu  = M - V = 1mm - 0.9 mm = 0.1 mm

0 1 2 3 4 5 6 7 8 9 10

0 1 2 3 4 5 6 7 8 9 10

mm
M
V

1 mm

= 1 mm
= 9
= 10

M
N
n

MN
n

1 mm × 9
10

=

10 11

1 mm

cm

V
n

N
M

0

0 m%Odk mßudKh

j¾ksh¾ mßudKh

 óg¾ rE, jeks WmlrKhlska  g l=vd ñkqï .kakd 10 cm
úg m%;sY; fodaIh  g jeäh'1%

 Bg ms<shula f,i l=vdu ñkqu wvqlr .; hq;=h'

 rEmfha ±lafjk mßudK f¾Ld w;r mr;r ;jÿrg;a 

fnÿjo th wmf.a weig ixfõÈ fkdfõ' tksid th l=vdu 

ñkqu l=vd lr .ekSfï id¾:l l%uhla fkdfõ'

 ta i|yd fjk;a Wml%u j¾. 2 la y÷kajd § we;'

 ^1& j¾ksh¾ uQ,O¾uh

 ^2& bial=remamq uQ,O¾uh

 m%Odk yd j¾ksh¾ f,i mßudK  la we;'2

 j¾ksh¾ mßudKhg m%Odk mßudKhg wdikakj .uka 

l< yel'

 fuys § m%Odk mßudKfha hï fldgia .Kkla j¾ksh¾ 

mßudKfh Bg wiudk fldgia .Kklg fnod we;'
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0 1 2 3 4 5 6 7 8 9 10

0 1 2 3 4 5 6 7 8 9 10

mm
M
V

0.9 mm × 2

1 mm × 2

0.2 mm

0 1 2 3 4 5 6 7 8 9 10

0 1 2 3 4 5 6 7 8

mm
M
V

2 mm

  ±ka my; rEmfha mßÈ  >klï jia;=jla m%Odk  0.2 mm
mßudK Y+kH yd j¾ksh¾ mßudk Y+kH w;r isrlsÍu 

i,luq' jia;=jg bv§u i|yd j¾ksh¾ mßudKh 0.2 
mm ÿrla ol=Kg p,s; úh hq;=h'

  m%Odk mßudK  yd j¾ksh¾ mßudk  i,l=k w;r 2 2
mr;rh ̂ &  ksid tu 1 mm × 2 - 0.9 mm × 2  = 0.2 mm
jia;=j isrl< úg j¾ksh¾ mßudk " m%Odk mßudk  2 2
iu`. iumd; jk mßÈ p,kh úh hq;=h'

  ±ka fmr mßÈu >klu  jia;=jla Y+kH ,laIH  2.2 mm
fol w;r isrlrhs' túg j¾ksh¾ mßudKh  2.2 mm
ÿrla ol=Kg p,s; úh hq;=h'

   p,s; ùu ie,l+ úg" 2 mm

  yd  u; we;' V → 0       M → 2 

   yd  w;r mr;rh  V → 2 M → 4 (1 mm × 2 - 0.9 mm × 
2 ) = 0.2 mm 0.2 mm ksid jia;=fõ b;sß  o we;=¿ l< 

miq"

   iu`. iumd; jk mßÈ p,kh úh V → 2 ,  M → 4
hq;=h'

  mßudK msysgqu weiqfrka jia;=fõ >klu uekSu'

0 1 2 3 4 5 6 7 8 9 10

0 1 2 3 4 5 6 7 8

mm
M
V

2.2 mm

= 2 mm + (2 × 0.1 mm)

= 2.2 mm

 f¾Çh yd jg mßudKh f,i mßudK  ls'2

 bial=remamqj  N%uKh lrk úg th uqßÉÑh ;=<ska bÈßhg 

fyda msgqmig f¾Çh mßudKhg idfmalaIj p,kh fõ'

 bial=remamq weKhg iïnkaOj jg mßudKh ,l=Kq lr 

we;'

 bial=remamqj mQ¾K jghla N%uKh l< úg th .uka lrk 

f¾Çh ÿr" bial=remamq fmdg  la w;r ÿrg iudkh'2

 th bial=remamq zwka;rd,hZ f,i ye|ska fõ'

x = wka;rd,h

0
n

0

0 5 10 15 20

10 20 30 40

m%Odk mßudKh (mm)

j¾ksh¾ mßudKh

  j¾ksh¾ fldgil È." m%Odk mßudK fldgil È.g 
jvd jeä jk fia ilia lr we;' tksid l=vdu ñkqu 

fidhk úg"

 

  fuys m%Odk mßudK  fldgia  la" j¾ksh¾  1 mm  39
fldgia  la iu`. iumd; ù we;'20

  fï wkqj §¾> l, j¾ksh¾ mßudK u.ska zl=vdu 
ñkquZ wvq lr .; yel'

  ;jo j¾ksh¾ fnÿï w;r mr;rh jeä ksid iumd; 
jk wjia:dj yÿkd .ekSu o myiq h'
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1 mm

50

01 99

mm012345

x = 1 mm
n = 100

 

 wdrïNfha § rEmfha mßÈ jgmßudK  f¾Çh mßudK→ 0,  
→ 0 tal f¾Çh ù we;'

 ±ka bial=remamq ;=vg bÈßfha  >klu jia;=jla  2 mm
isrlruq'

 j¾ksh¾ uQ,O¾uh Ndú; fõ'

 úoHd.drfha nyq,j Ndú;d jk j¾ksh¾ le,smrj, m%Odk 

mßudK  fldgia  la" j¾ksh¾ mßudK fldgia  1 mm 9 10
lg fnod we;' tksid l=vdu ñkqu  fõ'0.1 mm

 m%Odk mßudKhg iïnkaO wp, ykqjls'

 j¾ksh¾ mßudKhg iïnkaO ip, ykqjls'

 m%Odk mßudKh Tiafia j¾ksh¾ mßudKh p,kh l< 

yel'

 j¾ksh¾ mßudKh iu`. p,kh jk Bg iïnkaO l+rls'

 frdaoh  N%uKh lr ip, ykqj iu`. j¾ksh¾ mßudKh →
m%Odk mßudKh Tiafia tyd fuyd p,kh lrhs'

 uqßÉÑh  th ;o lr mdGdxlhla .kakd fudfydf;a →
j¾ksh¾ mßudKh wp, msysgqul ;nd .kS'

 ndysr ykq  is,skavrhl ndysr úIalïNh jeks ñkqï .; →
yel'

 wNHka;r ykq l=yr is,skavrhl wNHka;r úIalïNh → 
jeks ñkqï .; yel'

 l+r  isÿrl .eUqr jeks ñkqï .; yel'→

 

  ksjerÈ j¾ksh¾ le,smrhl ndysr ykq iam¾Y jk fia 
j¾ksh¾ mßudKh ieliQ úg j¾ksh¾ mßudKfha 

Y+kH i,l=K m%Odk mßudK Y+kH i,l=K iu. 

iumd; úh hq;=h'

  tfia fkdfõ kï tajdg uQ,dxl fodaIhla mj;S' tys 
wdldr  ls'2

50

01 99

2 mm

2 mm

012345

50

0
1

99

2.22 mm

2.22 mm
012345

 túg bial=remamqj  jug hd hq;=h' tkï wka;rd, 2 mm
^fmdgj,a&  la p,kh úh hq;=h' ;jo jgmßudKh jg  2 2
la N%uKh úh hq;=h' jg mßudK  f¾Çh mßudK  → 0 → 2
iu`. talf¾Åh úh hq;=h'

 ±ka bial=remamq ;=vg bÈßfha  >klï jia;=jla 2.22 mm
isrlruq' túg bial=remamqj  jug hd hq;=h' tkï 2.22 mm
wka;rd,  la p,kh ù ;j;a  p,kh úh hq;=h' 2 0.22 mm
;jo jgmßudKh jg  la N%uKh ù ;j;a fldgia  la 2 22
N%uKh úh hq;=h' jg mßudK  f¾Çh mßudKh → 22
iu`. talf¾Çh úh hq;=h'

j¾ksh¾ le,smrh

 mßudK msysgqï weiqßka mdGdxlh lshùu'

wNHka;r ykq

ndysr ykq

wp,
ykqj

jZkshr mßudKh

m%Odk mßudKh

l+ri¾mK ykqj

cm

frdaoh

uqßÉÑh
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0 10

0 1

3

 

  ndysr ykq iam¾Y fudfydf;a j¾ksh¾ Y+kH i,l=K 

m%Odk mßudKfha Y+kH i,l=Kg ol=Kq foig ^  +
ÈYdjg& jkakg msysghs'

  fuu wjia:dfõ fmkajk mdGdxlh fodaIhg iudk 

fõ'

  uQ,dxl fodaIh = 3 × 0.1 mm = 0.3 mm

  ±ka Ndysr ykq w;r  >klï jia;=jla isr l< 0.3 mm
úg ip, ykqj by; msysgqfï isg  ol=Kg 0.3 mm
p,s; jk neúka  mdGdxlhla fmkajhs'0.6 mm

  tksid jia;=fõ i;H ñkqu ,nd .ekSug"

  Ok uQ,dxl fodaI we;s ùug fya;="

 

  wNHka;r úIalïNh i`oyd tlsfklg ,ïN ÈYd  la 2
Tiafia ,nd.;a mdGdxl foflys uOHkh ,nd .kak'

 ndysr úIalïNh i`oyd tlsfklg ,ïN ÈYd  la  2
Tiafia iudk mr;r we;sj tlsfklg fjkia ia:dk 

3 lska mdGdxl ,ndf.k mdGdxl 6 ysu uOHkh 

.kak' 

 È. o ndysr ykq u`.ska tlsfklg iudk mr;r we;s 
ia:dk 3 lska uek uOHkh .kak'

v =       (b  - a )2 2  
lπ
4

 













 

  ndysr ykq iam¾Y fudfydf;a j¾ksh¾ Y+kH i,l=K 

m%Odk mßudK Y+kH i,l=fkka jï foig ̂  ÈYdjg& -
jkakg msysghs'

  fuu wjia:dfõ fodaIh fidhd .kakd whqre"

  Zkshr mßudKfha Y+kHh  uQ,dxl jro tkï" j

yd m%Odk mßudKfha Y+kHh w;r mr;rh 

mßudKfha ±lafjk mdGdxlfhka Rcqju ,nd 

.; fkdyels h' tla tla mßudKfha Y+kHfha 

isg iumd; jk mdGdxlh olajd we;s jZkshr 

fldgiaj, mr;rfhka m%Odk mßudKfha 

fldgiaj, mr;rh wvq lsÍfuka uQ,dxl 

jrfoys w.h ,nd.; yels fõ'

  Zkshr mßudKfha we;s uq¿ fldgia  tfukau j

.Kkska iumd; jk mdGdxlhg wkqrEm w.h 

wvq lr ,efnk w.h" Zkshr mßudKfha j

l=vdu ñkqfuka .=K lsÍfuka o b;d myiqfjka 

uQ,dxl jro fiúh yels h'

    fï wkqj"

0 10

0 17

8

0 2 3 4

   ±ka ndysr ykq w;r  >klï jia;=jla  0.2 mm
isrl< úg ip, ykqj by; msysgqfï isg 0.2 
mm '0' ol=Kg p,s; jk neúka  mdGdxlhla 

fmkajhs'

   tksid jia;=fõ i;H ñkqu ,nd .ekSug"

   RK uQ,dxl fodaIh we;s ùug fya;="
    ^1& ykq f.ù hdu

    ^2& ykq ;e,sug ,laùu'

  tla tla ñkqu i|yd mdGdxl  ne.ska f.k tajdfha  3
uOHkh .kak' fï i|yd fjkia ia:dk  la 3
f;dard.; hq;=h' fï ia:dk  tlsfklg iudk mr;r 3
mj;sk mßÈ f;dard .kak' 
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     tlsfklg ,ïNl ÈYd  la    3
Tiafia mdGdxl f.k uOHkh 

,nd .ekSu'

  .eUqr uksk l+r u`.ska tlsfklg fjkia ia:dk  l  3
mdGdxl f.k uOHkh ,nd .kak'

 ksjerÈ j¾ksh¾ le,smrhla i,luq' ndysr ykq iam¾Yj 

we;s úg" wNHka;r ykq iam¾Yj we;' l+r wp, ykqfõ 

odrh iu`. iumd; ù we;'  iu`. iumd;h'M → 0, V → 0

 ±ka ndysr ykq w;r  >klug u,lv ne§ we;ehs 1 mm
i,luq' túg j¾ksh¾ mßudKh  iumd; M → 1, V → 0
jk mßÈ p,kh fõ' l+r  m%udKhla wp, ykqfõ 1 mm
odrfhka t<shg mkS' wNHka;r ykq  m%udKhlska 1 mm
wE;a fõ'

 ^1& ndysr ykq u.ska  >klu jia;=jla ykq w;r 1 mm
isrlr >klu uekak úg  lshjhs' tksid 2 mm
ksjerÈ ñkqu ,nd .ekSug uQ,dxl fodaIh wvq l< 

hq;=h'

 ^2& wNHka;r ykq u.ska  wNHka;r úIalïNhla 1 mm
uksk úg tu ykq fol ±kgu;a ndysr ykq j, 

u,lv ne§u ksid  wE;aj mj;S' tksid 1 mm
wNHka;r úIalïNh uksk odr fol ;=<g ykq fol 

we;=¿ lsÍu muKla iEfya' mdGdxlh fYdaOkh l< 

hq;= ke;' ñkqugu iudk fõ'

is;kakg hula''''  Èod, ysi  boao yd lsKsysr w;r ñkqï .kakd jia;=j     →
wjYH muKg isrjQ úg th zála ála Z 

Yíohla k.ñka ks±,af,a N%uKh fõ' 

tu.ska ñkqu .kakd jia;=j wjYH 

muKg jvd f;rmSu j,lS'

 w.=¿ ,Sjrh mdGdxlhla lshjd .kakd fudfydf;a boao → 
wp, msysàul ;nd .ekSu'

 ksjerÈ uhsfl%dóg¾ bial=remamq wdudkhl Èod, ysi zála 

ála Z Yío k.ñka ks±,af,a N%uKh jk wjia:dfõ boao yd 

lsKsysrh iam¾Yj we;s w;r jD;a;dldr mßudKfha 

Y+kHh my; rEmfha mßÈ f¾Çh mßudKfha Y=kH f¾Ldj 

iu`. iumd; úh hq;=h'

      

 tfia fkdfõ kï thg uQ,dxl fodaIhla mj;S' tys wdldr 

2 ls'

  boao yd lsksysr iam¾Y fudfydf;a jg mßudK odrh 
f¾Çh mßudKfha Y+kH i,l=fKka ol=Kq ÈYdjg ^  +
ÈYdjg& jkakg msysghs'

  fï wjia:dfõ mdGdxlh fodaIhg iudk fõ'

00

10
5

45
40

15
10
5

0

Èod, ysi

Èod,h

jD;a;dldr
mßudKhm%Odk

mßudKh

ú,a,
w.=̈  ,Sjrh

boaolsKsysrh

rduqj

uhsfl%dóg¾ bial=remamq wdudkh

 ^3& l+r u.ska  .eUqrla uksk úg" tu l+r ±kgu;a 1 mm
ndysr ykq j, u,lv ne§u ksid  odrfhka 1 mm
msg;g mek we;' tksid .eUqr uksk úg t;=, l+r 

msysgjQ úgu m;=, l+r yd iam¾Y fõ' mdGdxlh 

fYdaOkh l< hq;= ke;' ñkqugu iudk fõ'

 bial=remamq uQ,O¾uh Ndú; fõ'

 úoHd.drfha nyq,j Ndú; jk uhsfl%dóg¾ bial=remamq 

wdudkj, wka;rd,h  jk w;r" jD;a;dldr 0.5 mm
mßudkh fldgia  lg fnod we;' tksid l=vdu ñkqu 50
0.01 mm fõ'

 uqßÉÑhlg iïnkaO rduqjl fl<jrg lsKsysrh iïnkaO 

ù we;' uqßÉÑh ;=<ska hk ishqï fmdgj,a iys; 

bial=remamqjg boao iïnkaO ù we;' uqßÉÑhg iïnkaO 

ú,a, u; m%Odk ^f¾Çh& mßudKh l%udxlkh lr ;sfí' 

bial=remamqjg Èod, ysi iïnkaO ù we;s w;r" Èod, ysi 

lrleùfuka Èod,h ú,a, u; p,kh l< yels h' 

Èod,fha fl<jr jD;a; mßudKhla we;'
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0
0

10
5

45

  ±ka boao yd lsksysrh w;r  >klï jia;=jla  0.02 mm
isrl< úg boao by; msysgqfï isg  ol=Kg 0.02 mm
p,s; jk neúka  mdGdxlhla fmkajhs'0.04 mm

  tksid jia;=fõ i;H ñkqu ,nd .ekSug"

  Ok uQ,dxl fodaI we;sùug fya;="

  ^1& boao yd lsksysr w;r wmøjH ;ekam;a ùu'

  ^2& boao yd lsksysr w;r u,lv ne§u'

  ^3& lsksysrh bÈßhg p,kh ù ;sîu'

  boao yd lsksysr iam¾Y fudfydf;a jg mßudK odrh 
f¾Çh mßudKfha Y+kH i,l=fKka jï ÈYdjg ^  -
ÈYdjg& jkakg msysghs'

  fï wjia:dfõ fodaIh fidhd .ekSug"

  ±ka boao yd lsKsysrh w;r  >klï jia;=jla  0.04 mm
isr l< úg boao by; msysgqfï isg  ol=Kg 0.04 mm
p,s; jk neúka  mdGdxlhla fmkajhs'0

  tksid jia;=fõ i;H ñkqu ,nd .ekSug"

  RK uQ,dxl fodaIh we;s ùug fya;="

  ^1& boao yd lsKsysrfh uqyqK;a f.ù hdu'

  ^2& lsKsysrh msgqmig p,s; ù mej;Su'

0
5

45
40

fydhuq n,kak"

 Pdhd msgm;a lvodish len,s lsysmhlg lmd tajd tl u; 

tl ;nd tajdfha >klu i|yd mdGdxl ,nd .kak' tmßÈ 

ia:dk ;=kl mdGdxl ,nd f.k tajdfha uOHkh ,nd 

.kak' 

0

1cm

1cm

0
f¾Çh

mßudKh

uqßÉÑh

jD;a;dldr
mßudKh

bial=remamqj

wp, mdo

A

B
C

O

f.da,udkh

 lïìfha úIalïNh uekSfï § lïìh boao yd lsKsysrh 

w;r /|efjk mßÈ Èod, ysi lrljd úIalïNfha w.h 

i`oyd mdGdxl ,nd .kak' lïìh tys wlaIh jgd  lska 90°
lrljd mdGdxl ,nd .kak' lïìfha ia:dk ;=kl tmßÈ 

mdGdxl ,nd .kak' bkamiq uOHkHh ,nd .kak'

 f.da,hla boao iy lsKsysrh w;r /|efjk fia ilia lr" 

f.da,fha tlsfklg ,ïn úIalïN ;=kla Tiafia mdGdxl 

,nd .kak' bkamiq uOHkh ,nd .kak'

 wkaùlaI lodj" boao iy lsKsysrh w;r r|jd tys ia:dk 

;=kl >klu i|yd mdGdxl ,nd .kak' bkamiq uOHkh 

,nd .kak'

  >klu uekSug tys me;,s uqyqK;a fol boao yd 
lsKsysrh w;r r|jd ia:dk ;=klska >klug mdGdxl 

.kak bka miq uOHkh ,nd .kak'

  úIalïNh uekSug jl% uqyqK; boao yd lsKsysr w;r 
r|jd ldish tys wlaIh jgd  lska lrljd ,efnk 90°
ÈYd foflka mdGdxl folla f.k uOHkh ,nd 

.kak'
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  bial=remamq uQ,O¾uh Ndú; fõ'

  úoHd.drfha nyq,j Ndú; jk f.da,udkj, 
wka;rd,h  jk w;r" jD;a;dldr mßudKh 1 mm
fldgia  lg fnod we;' tksid l=vdu ñkqu 100 0.01 
mm fõ'

  f.da,udkh iumdo ;%sfldaKhl YS¾Ij, msysgk 
whqßka we;s ;=vj,a iys; iudk mdo ;=klska o mdo 

;=vq ;=k yryd hk jD;a;fha flakaøfha msysgd we;s 

uqßÉÑhla ;=<ska hk ;=vla iys; ishqï fmdgj,ska hq;a 

bial=remamqjlska o iukaú; h' m%Odk mßudKh ̂isria 

mßudKh& WmlrKfha tla mdohlg isria j iú lr 

we;s w;r bial=remamq ysig jD;a;dldr mßudKhla 

iïnkaO lr we;'

 ksrjoH f.da,udkhl wp, mdo  ys ;=vq yd bial=remamq 3
mdofha ;=v tlu ;,hl mj;sk fia ieliQ úg jg 

mßudKfha Y+kH i,l=K f¾Çh mßudKfha Y+kH 

i,l=K iu`. iumd; fõ' 

 tfia fkdfõ kï thg uQ,dxl fodaIhla mj;S'

 by; msysgqï wjia:dfõ mdGdxlh tys uQ,dxl fodaIhhs'

 f.da,udkhla iEu úgu ñkqula f,i ,nd.kafka wp, 

mdoj, ;=vq msysá uÜgfï isg bial=remamq mdofha ;=v isÿ 

lrk isria úia:dmkhhs'

 tkï mdGdxl 2 l wka;rhhs' tksid uQ,dxl fodaIhla 

mej;sho wka;rhla .ekSfï § tu fodaIh tlsfkl 

lemShhs'

 f.da,udkfha mdo" ;, ùÿre mDIaGh u; ;nd 

bial=remamqfõ ;=v ùÿre mDIaGfha iam¾Y jk mßÈ ilia 

lrkak' fuh ùÿre mDIaGfhka wdxYsl mrdj¾;kfhka 

iEfok bial=remamq ;=fvys m%;sìïnh;a" bial=remamqfjys 

;=v;a" iam¾Y jk mßÈ ilia lsÍfuka isÿ l< yels h' isria 

mßudKfha iy jD;a;dldr mßudKfha mdGdxl weiqfrka 

bial=remamq ;=fvys msysàug wkqrEm mdGdxlh ,nd f.k 

igyka lr .kak'

00
1

1

2

2

95

5
50

60

0
1
2

55

65
10

0

5
0
1

1

2

2

0

10
55

950
1

1

2

2

90

0
45



DR. DARSHANA UKUWELA Advanced Level PHYSICS Page | 09

Advanced Level PHYSICS Measuring Instruments

60

0
1
2 55

65
10

0

  mdo ish,a, tlu ;,fha msysá wjia:dfõ msysgqu"

   kï ñkqu  mdGdxlhA = 2

   kï ñkqu  mdGdxlh mdGdxlhB =   -  2 1

  2 1C =   +   kï ñkqu  mdGdxlh mdGdxlh

  mdo ish,a, tlu ;,fha msysá wjia:dfõ msysgqu"

   kï ñkqu  mdGdxlhA = 2

   kï ñkqu  mdGdxlh mdGdxlhB =   +  2 1

  2 1C =   -   kï ñkqu  mdGdxlh mdGdxlh

 f.da,udkfha mdo" ;, ùÿre mDIaGh u; ;nd 

bial=remamqfõ ;=v ùÿre mDIaGfha iam¾Y jk mßÈ ilia 

lrkak' isria mßudKfha iy jD;a;dldr mßudKfha 

mdGdxl weiqfrka bial=remamq ;=fvys msysàug wkqrEm 

mdGdxlh ,nd f.k igyka lr .kak'

+

jeâfvdkag''''''

h

2R-h

a

D

a

d

 f.da,udkfha mdo f.da,Sh mDIaGh iam¾Y jk fia o" 

bial=remamqfõ ;=v f.da,Sh mDIaGh iam¾Y jk fia o 

rEmfhys ±lafjk mßÈ bial=remamqj ilia lr wkqrEm 

mdGdxl ,nd f.k ;, ùÿre mDIaGfhka ,nd.;a mdGdxlh 

w;r wka;rfhka  ,nd .kak' h

 fuh wdldr follg isÿl< yel' 

 ^1& f.da,udkh lvodishla u; 

;nd ;o lrkak' mdoj, ;=vq 

u`.ska we;s lrk i,l=Kq 

w;r ÿr jZkshr le,smrfha 

wNHk a;r ykqj, ; =v q 

weiqfrka uek .ekSfuka 

fyda ógr fldaÿfjka uek 

.ekSfuka f.da,udkfha
  mdo w;r ÿr ,nd .kak' bkamiq uOHkHh ,nd.kak'

 ^2& wp, mdo ;=kg u wod,j mdo fol fomi mr;r j, 

uOHkH  j¾ksh¾ le,smrfha ndysr ykq u.ska o D
we;=,; mr;rj, uOHkH  wNHka;r ykqj,ska o d
ukskak' tu ñkqï 2 ys uOHkHh a g iudk fõ'
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 wkaùCIhA  

 Wmfk;B  
 wjfk;C  
 wjfk;a $ wkaùCI kdNs.; lsÍfï iSreudre D  

weKh

 isria ishqï iSreudre weKhE  
 ;sria ishqï iSreudre weKhF  
 wkaùlaIh ;sria$isria iSreudre lsÍfï G  

bial=remamqj

 isria m%Odk mßudKhH  
 isria j¾ksh¾ mßudKhI  
 ;sria m%Odk mßudKhJ  
 ;sria j¾ksh¾ mßudKhK  
 úYd,l ldphL  
 ;sria r¿ iSreudre weKhM  
 N   iam%S;= f,j,h

 uÜgï lsÍfï bial=remamq weKO  
 fõÈldjP  
 isria r¿ iSreudre weKhQ  

 j¾ksh¾ uQ,O¾uh Ndú; fõ' 

  úoHd.drfha nyq,j Ndú;djk p, wkaùCIj, m%Odk 
mßudK fldgia  la " j¾ksh¾ mßudK 0.5 mm 49
fldgia  lg fnod we;' tksid l=vdu ñkqu 50 0.01 
mm fõ'

² wkaùCIh - Wmfk; yd wjfk; W;a;, ldp folls' 

Wmfk;g wei ;nd n,k úg tlsfklg 

,ïNlj msysá yria lïì hq.,la ksßCIKh 

fõ' yria lïì ;shqkq ke;s kï" Wmfk; 

iys; ner,h p,kh lr tys meyeÈ,s ;shqkq 

m%;sìïNhla ,nd .kak'

    - wjfk;g bÈßfhka ;enQ jia;=fjys Wvq 

hál=re " ju ol=K udre jQ m%;sìïNhla yria 

lïì u; iEfoa'

A

B

C

D

E

F

G

H

I

J K

L

M

N
OP

Q

p, wkaùlaIh
p, wkaùCIh Ndú; lsÍfï § m<uqj tys l%shdldÍ ÿr 

^kdNs.; jk ÿr& ±k isàu mÍCIKh lsÍug myiq fõ' 

fndfyda úg fuh wkaùCI lf|a igyka fldg we;s ÿr jk 

w;r tfia fkdue;s kï" fldgq lvodishlg kdNs.; 

fldg lvodish yd Wmfk;a fl<jr w;r ÿr uek 

.ekSfuka ±k .; yels h'

 ² uÜgï lsÍfï   - wkaùCIfha mdou uÜgï lrhs'
  bial=remamq weK 

 ² iam%S;= f,j,h  - mdou ksis wdldrj uÜgï ù 

we;a±hs ;yjqre lr .ekSug Ndú; 

fõ' tys wvx.= øj ìxÿj yßhgu 

ueo msysghs kï uÜgï ù we;'

 ² ;sria r¿   - th nqre,a lr wkaùCISh moaO;sh  
  iSreudre weKh  ;sriaj jug ol=Kg p,s; l< 

yel' tu weKh w.=, ouQ úg 

muKla 

u`.ska ;sriaj ishqï l=vd 

p,s; isÿ l< yel'

isria r¿    - th nqre,a lr wkaùCI moaO;sh 
  iSreudre weKh  isriaj by< my< p,kh l< 

yel' tu weKh w.=̈  ±uQ úg 

muKla 

 u`.ska isriaj ishqï l=vd 

p,k isÿ l< yel' 

 ² kdNs.; lsÍfï  -  jia;=fõ meye±,s m%;sìïnhla
  bial=remamq   yria lïì u; kdNs.; lsÍu'
  weKh 

 ² wkaùCIh isria"  - weKh nqre,a lr wkaùCIh wjYH 
  ;sria lrk    msysgqug ÈYdk;s lr weKh ;o 
  weKh    lsÍu'

 ² fõÈldj   - iqÿ ma,diaála máhlska wdjrKh 

lr we;' iuyr wjia:dj, 

kdN s.; l sÍu i|yd ji a; = 

;nkqfha fï u;h'

  

  p, wkaùCIfhka ñkqula f,i iEuúgu ,nd.kqfha 

mdGdxl foll wka;rhla ksid uQ,dxl fodaI mej;sh 

o tlsfkl lemS hhs' 

 1' mshú wefika fkdj wkaùCIfhka krUhs' m%;sìïN 

úYd, fõ' ksrjoH;dj jeä fõ' 

 2' ;srig yd isrig p,kh lr jia;=fõ ñkqï .; yels 

ùu'

 3' w;d;aúl m%;sìïNj, msysgqug wod, ÿr ueksh yel' 

 4' rn¾ jeks m%;Hia: øjH j, yevh fjkia fkdù ñkqï 

.ekSug yels ùu'

 5' r;a jQ jia;=jl ñkqï .ekSug yels ùu'

 6' øj udjlj,g Wi uekSug yels ùu'
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 WmlrKfha wKaùlaI fldgi yd taldlaI jk mßÈ 

flaY sl k<h wdOdrlhla u`. ska ;sriaj r|jd 

wKaùlaIfhka flaYsl k<fha uqyqK; kdNs.; lrkak'

 p, wKaùlaIfha yria lïì  rEmfhys ±lafjk whqre A
ilia jk ;=re wKaùlaIh ;sriaj p,kh lrñka ;sria 

mßudKh Ndú;fhka  yd  mdGdxl;a" wKaùlaIfha X  X1 2

yria lïì  rEmfhys ±lafjk whqre ilia jk ;=re B
wKaùlaIh isriaj p,kh lrñka isria mßudKh 

Ndú;fhka  yd  mdGdxl;a" ,nd .kak'Y  Y1 2

 tu mdGdxl weiqßka flaIsl k<fha uOHkH wNHka;r 

úIalïNh "(D) 

 rn¾ k<h i|yd muK úIalïNhla we;s  muK  5 mm  5 cm
È. k< lene,a,la fhdod .kak' rn¾ k<h ;sriaj /|ùu 

i|yd tys isÿfrys úIalïNhg jvd iaj,am m%udKhla wvq 

úIalïNhlska hq;a is,skavrdldr o~q lene,a, iu`. 

wdOdrlhg iú lrkak'

 rn¾ k<fha wNHka;r ;sria úIalïNh i|yd  rEmfha C
±lafjk  yd  mdGdxl;a" rn¾ k<fha wNHka;r isria X  X1 2

úIalïNh i|yd  rEmfhys ±lafjk  yd  mdGdxl;a" D Y  Y1 2

f.k igyka lr .kak' 

 rn¾ k<fha ndysr úIalïNh uekSfï § yria lïì rn¾ 

k<fha m%;sìïNfha ndysr mDIaGfhys iam¾Y jk mßÈ 

ilid  rEmfhys ±lafjk  yd  mdGdxl;a"  C X  X D3 4

remfhka ±lafjk  yd  mdGdxl;a" f.k igyka lr Y  Y3 4

.kak'

X1 X2

A

Y1

Y2

B

C

X3 X1 X2 X4

D

Y4

Y2

Y1

Y3

 ^1& flaYsl k<fha isÿr ;=<g riÈh fmdgla we;=¿ lr 

tu riÈh fmdfgys È. p, wkaùlaIh Ndú;fhka 

uek .kak' tu È. jvd;a idOdrK ùu i`oyd riÈh 

fmdg k<h ;=< tla tla ia:dkj,g .uka lrjñka 

È. i`oyd ñkqï lsysmhla f.k tajdfha uOHkh 

,nd.kak' 

 ^2& bkamiq tu riÈh ish,a, bf,lafg%daksl ;=,djla 

u;g f.k ialkaOh uek.;a úg riÈhj, >k;ajh 

weiqßka k<fha wNHka;r wrh .Kkh l< yel'

 flaYsl k<hl wNHka;r isÿr taldldr±hs mÍlaId lsÍug 

riÈh fmdgla Ndú; l< yel' k<h ;=< tla tla 

ia:dkj,g riÈh fmdgla .uka lrjñka tys È. ñkqï 

l< úg iEuúgu iudk È.la fmkajhs kï yrialv 

taldldr nj lsj yel'

 wkaùlaIfhka mdGdxl .kakd wjia:d  la my; ±lafõ' 2
fuys  wjia:dfõ isg  wjia:dj ,nd .ekSu i|yd X  Y
wkaùlaIh p,kh l< hq;af;a by<g o@ my<g o@

 wm fuys wNHka;r úIalïNh  kï wp, jia;=jla hehs AB
i,luq' wkaùlaIfha wlaIh  fj; t,a, lr we;' túg B
tys hál=re m%;sìïNhla yria lïì u;  rEmfha mßÈ X
iEfoa' ;sria yria lïìh  f¾Ldj Tiafia we;s w;r Bg Z
my<ska m%;sìïNh we;s fõ'

A

B

X

A

B
Y

√

±fjk m%Yakhla ''''''''''

D =
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 wkaùlaI moaO;sh by<g p,kh lr wkaùlaIfha wlaIh  A
fj; t,a, lruq' túg tys hál=re m%;sìïNhla yria lïì 

u;  rEmfh mßÈ iEfoa' ;sria lïìh  f¾Ldj Tiafia Y Z
we;s w;r Bg by<ska m%;sìïNh we;s fõ'

 fï wkqj  isg  g wjia:dj fjkia lsÍug wkaùlaIh X  Y
by<g p,s; l< hq;=h' th yria lïì j,g idfmalaIj 

m%;sìïNh p,s; ÈYdjhs'

A

A

B

F0

F0 Fe Fe

I1

I2

B

B

A

F0

F0 FE
FE

I1

I2

tfykï lshuq n,kak'''''

P

Q

B

jia;=j

m%;sìïNh

Z

A Z

 iqugj új¾;kh lr we;s ,Sjrhl tla mfil Wmndyq 3 

ls' tu ndyq u; mßudK ,l=Kq lr we;'

 

 ish¨ i¾mK ialkaO ol=Kq fl<jrg l< úg ueksh yels 

Wmßu ialkaOh  fõ' 610 g (10 g × 10 + 100 g × 5 + 0.1 g × 
100)

 ;jo wu;rj  mä iúlr mrdih  olajd jeä 1 kg 2610 g
l< yel'

 ish¨ i¾mK ialkaO jï fl<jrg lr bÈß Wm ndyqfõ 

l=vdu i¾mK ialkaOh tla mßudK fldgila ol=Kg 

p,s; l< úg l=vdu ialkaOh  ,efí'0.1 g
 wfkla miska ialkaOh ;eìh yels ;eáhla iúlr we;'

 tla tla Wmndyqj Èf.a p,kh l< yels i¾mK ialkaO 3 

la we;' mßudK u.ska tajdfha msysgqu fidhd .kshs'

ialkaOh uekSu

f,dayuh
;eáh

i¾mK ialkaO
Y+kH kej;=u

l%udxls;
ndyq

Y+kH;d
o¾Ylh

pqïNl fh¥
mßukaok moaO;sh

f,day nr
t,a,Sfï ia:dkh

Y+kH ieliqï
uqßÉÑh

új¾;ksh
i¾mK
ialkaOh

500 g ialkaOh1000 g ialkaOh

f,dayuh
mdou

Y+kH ieliqï
uqßÉÑh

i¾mK ialkaO

l%udxls; ndyq

Y+kH;d o¾Ylh

pqïnl fh¥
mßukaok moaO;sh

tiúh yels
wdOdrl fõÈldj

;eáh

fldlal
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 iqugj új¾;kh lr we;s ,Sjrhl tla mfil Wmndyq  4
ls' tu ndyq u; mßudK ,lqKq lr we;'

 

 fï wkqj ish¨ i¾mk ialkaO ol=Kq fl<jrg l< úg 

ueksh yels Wmßu ialkaOh  fõ' 311 g

 = (100g × 2 + 10g ×10 + 1 g ×10 + 0.1 g ×100)

ish¨ i¾mk ialkaO jï fl<jrg lr bÈß Wm ndyqfõ 

l=vdu i¾mk ialkaOh tla mßudK fldgila ol=Kg 

p,s; l< úg l=vdu ialkaOh  ,efí'  0.01 g

wfkla miska ialkaO ;eìh yels ;eáh t,a,d we;' 

tla tla Wmndyqj Èf.a p,kh l< yels i¾mk ialkaO 

4ls' mßudK u`.ska tajdfha msysgqï fidhd .kS'

 jia;=jla øjhl .s,a,d we;s úg oDYH nr fiùfï § øj 

Ndckhla ;eîu i|yd wjYH úg § muKla tiúh yels 

wdOdrl fõÈldjla we;' 

 fldlal Ndú;fhka ;ka;= u`.ska .eg.eiQ jia;= t,a,d jqj 

o ialkaOh ueksh yel'

 fuu ;=,d foflysu Ndú; jkqfha >Q¾K uQ,O¾uhhs'

 iu;=,s;;dj i|yd  új¾;s; ,laIHh jgd >Q¾K .;a úg O
^fuys § jdudj¾; >Q¾K Ok f,i i,ld we;'&

 mg ×  - wg ×  = Ol l1 2

 m   =  wl l1 2

   w fuys yd ksh; w.hka iys; rdYs fõ' tneúka jia;=fõ l1

ialkaOh^ & fjkia l< úg Bg wkqrEm  ys w.h fjkia m l2

l< hq;= fõ' by; i|yka l< mßÈ mßudKh Tiafia 

o¾Ylh p,kh lsÍu u`.ska th isÿ l< yelshs'

 

 ;eáh ysia úg" i¾mK ialkaO  u Wmndyq  ysu jïmi 3 3
fl<jr Y=kH ,l=K u;g f.k wd úg ,Sjrh iu;=,s; 

úh hq;=h' tkï ol=Kq mi fl<jr Y=kH;d o¾Ylh '0' 
olajhs'

 tfia fkdue;s kï ,Sjrfh iu;=,s;;djg t,fnk ;=re 

Y+kH ieliqï uqßÉÑh iSreudre l< hq;=h'

 bkamiq ialkaOh fiúh hq;= jia;=j ;eáh u; ;nd 

ndyqj, we;s úYd,u mäh ol=Kq mig f.k f.dia 

iu;=,s; ,laIhg fmr we;s wdikaku wxlh u; r|jkq 

,efí'

l1 l2

O

W ^o¾Ylh&

m ^jia;=j&

 bkamiq B<`. mäh o fuf,i u ol=Kq mig f.k f.dia 

iu;=,s; ,laIHg fmr we;s wdikaku wxlh u; 

kj;ajhs' l=vdu mäh ol=Kq mig f.k f.dia ksjerÈ u 

iu;=,s; ,laIH u; r|jd tla tla mäj, mßudK w.hka 

lshjd .;a úg fkdokakd ialkaOfha w.h ,nd .; yel'

 ialkaO fh¥ miq ,sjrh meoafok neúka th blaukska 

iu;=,s;;dfõ ksi, lr .ekSug pqïnl mßukaokh 

fhdod .kS'

 Y+kH;d o¾Ylfha we¨ókshï ;yvqjla we;s w;r th 

pqïnl folla ueo foda,kh jk úg pqïnl mßukaokhg 

,la fõ'

 ;eáh u; ialkaOh ;enQ úg ixLHdxl ;srhla u; iDcqju 

mdGdxlh fmkajhs'

 fmr i|yka ;=,d  gu jvd ksrjoH;dj jeäh'2

 flfy ÿkakla iïmSvkh lr tys .nvd l< Yla;sfhka 

l%shd;aul fõ' tu Yla;sh wdOdrfhka l%shd;aul jk 

±;sfrdao moaO;shls'

 ,Sjrh my<g ;,ä  lsÍfuka th l%shd;aul l< yels A 
w;r" ,Sjrh by<g ;,a¨ lsÍfuka th l%shd úrys; l< 

yels h'  ,Sjrh my<g ;,a¨ lsÍfuka o¾Ylh wdrïNl B
Y+kH msysgqug f.k wd yels h'

  fnd;a;u ;o lsÍfuka th C
l%shd;aul l< yels w;r tu 

fnd;a;u kej; ;o lsÍfuka 

th l%shd úrys; l< yels h' 

D fnd;a;u ;o lsÍfuka 

o¾Yl wxl wdrïNl Y+kH 

w.hg f.k hd yels h'

 isoaëka lsysmhl ld,hka tlúg igyka lr .; o yel'

ld,h uekSu

A

B
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 fujeks WmlrK Ndú; lr ld,h uksk úg" ñkqfï 

ksrjoH;dj WmlrK l%shd;aul lrkakdf.a m%;sl%shd 

ld,h u; r|d mj;S' mqoa.,hl=f.a m%;sl%shd ld,h hkq hï 

isoaêhla ksÍlaIKh lsÍu;a thg m%;spdrhla ±laùu;a 

^fnd;a;u ;o lsÍu;a& w;r ld, mrdihhs'

 j¾ksh¾ uQ,O¾uh Ndú; fõ'

 j¾Kdj,sudkh jeks WmlrK j, Ndú; fõ'

 m%Odk mßudKhla yd Bg wdikakj p,kh l< yels 

j¾ksh¾ mßudKhlska iukaú;h'

 

 m%Odk mßudK fldgil w.h = 1°/2

 m%Odk mßudK fldgia  la iu`. j¾ksh¾ mßudK 29
fldgia  la iumd;h'30

 

 j¾ksh¾ mßudK fldgil w.h = 

 l=vdu ñkqu = 1°/2 - 29°/60 =              = 1°/60

       = 1' ̂l,d tlhs&

l,d  la wxYl  hs60   = 1
60' = 1°  

 rEmfha ±lafjkafka taldldr wrhla yd >klula we;s 

fmd,a lÜgls' tys jD;a;dldr isÿrla o úo we;' ̂ remsh,a 2 

ldish m%udKfha& tu isÿr we;s m%foaYh wdikakj iu;, 

hehs ie,lsh yel' 
 isÿr rys; fmd,a lÜg mßmQ¾K l=yr w¾O f.da,hla nj 

Wml,amkh lrkak' 

jeâfvdkag'''''''''

fldaK ueksu

r
R1 R2

t

1
2

29
30(             )× =

° 29
60

°

30 - 29
60

180

01020

 

01. isÿr iys; fmd,alÜfÜ mßudj i|yd m%ldYkhla ,shkak'

02. my; tla tla ñkqï .ekSug fhdod .kakd jvd;a fhda.H 

ñkqï WmlrKh ne.ska ,shkak'

 R      r1

 R      t2

03. fmd,alÜg ieÈ øjHfha >k;ajh fidhk m¾fhaIKd;aul 

mshjr ,shd olajkak'

 tÈfkod Ôú;fha § yd mÍlaIKj, § úúO ñkqï ,nd 

.ekSug úúOdldr ñkqï WmlrK fhdod .kshs'

 tys § isÿjk fodaI m%Odk fldgia  lg fnÈh yel'2

 ^1& taldx. fodaI

 ^2& wyUq fodaI

 ñkqï WmlrKfha iaÓr jYfhkau isÿjk fodaI fõ'

 fuu fodaIh .Kkh l< yels w;r wod< mdGdxlj,ska 

fodaIh bj;a lsÍug fYdaOkhla l< yel'

 fuu fodaI mdGdxl .kakd mqoa.,hd u; r|d fkdmj;S'

 mdGdxl lSmhl uOHkH f.k fodaIh fYdaOkh l< 

fkdyel'

 

 fuu fodaI mdGdxl .kakd mqoa.,hd u; r|d mj;S'

 fuu fodaI .Kkh l< fkdyels w;r taksid mdGdxl 

j,ska fodaI fYdaOkh l< fkdyel'

 hï ñkqula i|yd mdGdxl lSmhla f.k uOHkH .ekSu 

u`.ska fuu fodaI wju l< yel'

 

ñkqul fodaI yd fodaI ksudkh ''''''''
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A = X × Y

Δ A
A

Δ X
X

Δ Y
Y

= +

Δ A
Δ X
X

Δ Y
Y

= A +(                   )

A = X / Y

Δ A
A

Δ X
X

Δ Y
Y

= +

Δ A
Δ X
X

Δ Y
Y

= A +(                   )

ñkqïj, fodaI wjidk m%;sM,hg n,mdk
wdldrh

A = X + Y A = X - Y

Δ Δ Δ A =  X + Y Δ Δ Δ A =  X + Y

A = X  × Ya b

Δ A
A

=
Δ X
X

Δ Y
Y

+(        ) (        )a b

a bΔ A
Δ X
X

Δ Y
Y

= A +(        ) (        )

 ñkqï lsysmhl tl;=fjka fyda wka;rhlska m%;sM,hla 

,nd .ekSfï § m%;sM,fha fodaIh tla tla ñkqfï fodaIj, 

tl;=jg iudk fõ'

 ñkqï lSmhl .=Ks;hlska fyda fn§ulska hï m%;sM,hla 

,nd .ekSfï § m%;sM,fha Nd.sl fodaIh tla tla ñkqfuys 

Nd.sl fodaIhkaf.a tl;=jg iudk fõ' tu Nd.sl 

fodaIj, tl;=j wjika m%;sM,fha úYd,;ajfhka .=Kl< 

úg tu wjika m%;sM,fha fodaIh ,efí'

 ñkqula lsishï n,hlg kexùfuka hï m%;sM,hla ,nd 

.ekSfï §" ñkqfï Nd.sl fodaIh n,fha úYd,;ajfhka 

.=Kl< úg m%;sM,fha Nd.sl fodaIh ,efí' th kej; 

m%;sM,fha úYd,;ajfhka .=K l< úg wjika m%;sM,fha 

fodaIh ,efí'

Bronze Wings

j ksh¾ uQ,O¾uh’

01. 1mm   m%Odk mßudKfha fldgil È. jQ ñkqï 

WmlrKhl m%Odk mßudKfha È.la f.k iudk 9mm 
fldgia lg fn§fuka ieliQ j kshr mßudKfha 10 Z
l=vdu ñkqu jkafka" 

  ̂ 1&     ̂ 2&       ̂ 3&     0.9 mm  0.01 mm 0.1 mm
  ̂4&      ̂ 5&  0.05 mm  0.02 mm

02.

04.

03.  ñkqï WmlrKhl we;s jZksh¾ mßudKh fldgia 50 lska 

iukaú; fõ' tu fldgia 50 ys È. m%Odk mßudKfha 1/2 
mm fldgia 49 l È.g iudk fõ kï  WmlrKfha 

l=vdu ñkqu jkafka" 

  ^1&  ^2&   ^3&  0.001 mm  0.002 mm  0.005 mm 
      ̂4&   ^5&  0.01 mm  0.02 mm

05.

h fuka lS 

.=Khlao@

^1&   ^2&      ^3&  N/n   n/N  1-N/n 
^4&   ^5&  n/(N-1)  1+N/n

06.

K k úIalïNh

07.   ,S máhl >klu ,nd .kakd wjia:djla my; rEmfhka 
±lafõ' tu mdGdxlh jkafka"    

  ̂ 1&      1.02 cm 
  ̂ 2&        1.06 cm
  ̂ 3&     0.06 cm
  ̂4&       1.60 cm
  ̂ 5&  1.20 cm

1cm 2cm

0 5 10
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08.   ;=kS ùÿre ;yvqjl >klu ,nd .kakd wjia:djla my; 
rEmfha olajd we;' tys mdGdxlh jkafka"     

  ̂ 1&      0.20 cm 
  ̂ 2&        0.60 cm
  ̂ 3&     0.24 cm
  ̂4&       0.04 cm
  ̂ 5&  0.06 cm

0 1cm

0 5 10

09.   my; rEmfha fmkajd we;af;a i¾mK le,smrhla u.ska 
hï ñkqula ,nd .kakd wdldrhhs' tys mdGdxlh"   

  ̂ 1&      10.00 cm 
  ̂ 2&        10.20 cm
  ̂ 3&     10.02 cm
  ̂4&       10.03 cm
  ̂ 5&  10.30 cm

10cm 11cm

0 5 10

10. uQ,dxl fodaIh yd Nd.sl fodaIh ms<sno my; m%ldY 
w;ßka i;H m%ldY jkafka" 

 -uQ,dxl fodaIh WmlrKfha l=vdu ñkqu u; rod A 
mj;shs' 

  - uQ,dxl fodaIh WmlrKfhka .kakd ñkqu u; rod B
mj;shs' 

  -Nd.sl fodaIh WmlrKfha l=vdu ñkqu u; rod C
mj;shs' 

 D - Nd.sl fodaIh WmlrKfhka .kakd ñkqu u; rod 
mj;shs' 

 

 (1) A,C       (2) A,B,C      (3) A,B,D  mu‚  mu‚  mu‚ 

 (4) A,C,D   (5)  mu‚ ish,a,u

11.   j ksh¾ le,smrfha msg; ykq tlsfkl iam¾Y ùug Z
ie,eiaiQ úg mßudK j, msysgqu my; rEmfha olajd we;' 
tys mj;sk fodaYh jkafka"      

  ̂ 1&      0.06 cm 
  ̂ 2&        0.60 cm
  ̂ 3&     0.40 cm
  ̂4&       0.04 cm
  ̂ 5&  -0.06 cm

1cm0

0 5 10

12.   ndysr yKq tlsfkl 
iam¾Y l< úg my; 
mßÈ mdGdxl msysghs' 
olajd we;s fuu j ksh¾ Z
m dGd xlfh a  u Q, d xl 
fodaIfha w.h jkqfha"      

  ̂ 1& Ok uQ,dxl fodaIhls' w.h    7 mm
  ̂ 2& iDK uQ,dxl fodaIhls' w.h    7 mm
  ̂ 3& Ok uQ,dxl fodaIhls' w.h    0.7 mm
  ̂4& iDK uQ,dxl fodaIhls' w.h     0.7 mm
  ̂ 5& uQ,dxl fodaIhla fkdue;'  

0

10

1cm

0

0

0             jZksh¾ mßudKh 

m%Odk mßudKh

13. lamm

ndysr yKq iam¾Y l< úg mßudK my; 
mßÈ msysghs' tys mj;sk uQ,dxl fodaIh jkafka" 

Ndysr ykq iam¾Y jk úg tys mßudk mj;sk wdldrhhs' 

tys uQ,dxl fodaYh jkqfha"

 

(1) -0.8 mm 

(2) -0.4 mm 

(3) +0.4 mm

 

(4) +0.8 mm 

(5) +0.9 mm

í4.

10

2 cm

0

15.

10

1 cm

0

0

16

17. 21  by;  jk .eg¿fõ i|yka le,smrfha msg ykq 
tlsfkl iam¾Y ùug ie,eiajQ úg mßudK j, msysgqï 
my; rEmfha olajd we;s wdldrhg mj;S'

0 1cm

0 10

 ±ka le,smrfha mj;sk uQ,dxl fodaIh ie,ls,a,g .;a úg 
by; ,nd.;a mdGdxlhg wkqrEm ksjerÈ l< ñkqu 
jkafka" 

 ^1&       ̂ 2&     ̂ 3&  1.71 cm 1.81 cm 1.82 cm
 ^4&        ^5& 1.90 cm  1.92 cm



2 3

0
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18.   my; rEmfha olajd we;af;a úYd, lrk ,o j ksh¾ Z
mßudKhls' m<uq rEmfhka j kshrh jeiQ úg lshùu Z
fmkajk w;r fojk rEmfhka ,S lene,a,l >klu 
,nd.kakd wjia:dj fmkajhs' ,S lene,af,a >klu 
ksjerÈj ±lafjk w.h jkafka" 

  ̂ 1&      1.06 cm 
  ̂ 2&        1.09 cm
  ̂ 3&     1.03 cm
  ̂4&       1.60 cm
  ̂ 5&  1.63 cm

0 1cm

0 5 10
1cm 2cm

0 5 10

19.   ùÿre k<hl ndysr úIalïNh ,nd.kakd wjia:djla 
rEmfha ±lafõ' m<uq rEmfhka ndysr ykq iam¾I l< úg 
w.hka ±lafõ' k<fha úIalïNh jkafka" 

  ̂ 1&      0.06 cm 
  ̂ 2&        0.09 cm
  ̂ 3&     0.03 cm
  ̂4&       0.63 cm
  ̂ 5&  0.30 cm

0 1cm

0 5 10

105 0

0 1cm

20.

21.

M

V
0     1      2     3    4      5     6     7      8     9    10

10               20              30               40              50              60

22. k fha

cm

23.

24.

25. § we;s j¾Kdj,sudkfha m%Odk mßudKfha iEu 
wxYlhlau fldgia follg fnfok mßÈ ms<sfh, fldg 
we;' jZksh¾ mßudKh ;kd we;af;a m%Odk mßudKfha 
fldgia 29 la f;dard f.k iudk fldgia 30 lg 
fn§fuks' my; ±lafjkafka tu WmlrKfha tla 
wjia:djls' fuu mdGdxlh jkafka"

   (1)  31.42   (2)  31.12         0 0

   (3)  31 42'  (4)  31 12'       0 0

   (5)  32 12'0 25

30
35

40

0

10

Silver Wings

27.  ñkqï WmlrKhl j¾ksh¾ mßudKfha fldgia c 
m%udKhla we;s w;r tu j¾ksh¾ fldgia  m%udKh c
m%Odk mßudKfha fldgia  m%udKhla iu. iumd; fõ' b
m%Odk mßudKfha fldgila  kï j¾ksh¾ a mm
WmlrKfha l=vdu ñkqï j,ska jkafka" mm 

(1) bc
a

(5) ac
b

(3) c
b

a ( 1 - ((2) b
ca ( 1 - (

(4)
c
b ( 1 - (

a
1

26. jZksh¾ WmlrKhl m%Odk mßudKfha fldgia n  1

.Kkla jZksh¾ fldgia  .Kklg fnod we;' fuys n2

m%Odk mßudKfha fldgil È. iudk úg hq;af;a tys 
l=vdu ñkqu fuka" 

 

  .=Khls'    (1) n  (2) n1 2 .=Khls'

  .=Khls' (3) n n     (4)/ 1

 (5) n2

n -2 1 n
.=Khls'

n2

n -2 1 n
.=Khls'

28'  l=vd ñkqu jk ksrjoH jksh¾ le,smrhla  0.05mm 
Ndú;fhka bámkaoïj, Ndysr úIalïNh uekSug 
W;aiy lsÍfuka miq tys uQ,dxl fodaIhla isÿù we;s w;r 

tys úYd,;ajh úh' tu jksh¾ le,smrhu  0.40mm 
Ndú;fhk k,hl wNHka;r úIalïNh ñkqï l, a PVC 
úg mßudK my; whqßka mej;=kskï k,fha " PVC 
wNHka;r wrh jkqfha" ^fuys 4 jk jksh¾ fldgi 
m%Odk mßudK i<l=Kla iu`. iumd; ù we;&

 
 (1)  12.10 mm  (2) 24.20 mm     
 (3) 11.90 mm (4)  12.30 mm    
 (5) 24.60 mm

29.  m%Odk mßudKfha ñ,sógr fldgia 24 iudk fldgia 25 
lg fn§fuka idod we;s j¾ksh¾ le,smrhlska me;a;l 

È.  jk iup;=ri%dldr wdi;rhl me;a;l È. 12 cm
fiùfï§ isÿjk m%;sY; fodaIh jkqfha" 

 (1) 1/30%   (2) 1/15%        (3) 1/1.2%
 (4) 1/8%   (5) 1/ 4.8%
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      l=vd ñkqu  jk j¾ksh¾ 0.1 mm mßudKhla u.ska 

ñkqula ,nd .ekSfï§ ,nd.;a mdGdxl folla my; 

fmkajd we;' tu ñkqfuys w.h úh yels fodaI iu. 

m%ldY lr we;af;a 

(1)  35.2 mm ± 0.1 mm 
 
(2)  34.3 mm ± 1 mm 

 

    (3)  65.4 mm ± 2 mm (4)  31.1 mm ± 0.1 mm 
(5)  3.11 mm ± 1 mm

3 4

0 5 10

cm cm6

50 10

7

30.

ksjerÈj 

31. mÍlaIKd.dr j¾ksh¾ le,smrhl Ndysr ykq iam¾Y l, 

 úg mßudK msysgk wdldrh rEmfha fmkajd we;' j¾ksh¾ 

 le,smrfha Ndysr ykq Ndú;fhka  È.la ñkqï 3'45 cm

 lsÍfï§ iumd; jk j¾ksh¾ fldgi jkafka"

 
(1)  1                                

 

  (4)  6                             

33.  l=vdu ñkqï  jk jZksh¾ le,smrhl msg ykq 0.1mm
tlsfkl iam¾Y jk fia ;enQ úg m%Odk mßudKfha 

fojk fldgi j ksh¾ mßudKfha fojk fldgi iu. '
iumd; úh' my; m%ldYk i<ld n,kak'

 

  fuu le,smrfha msgykq u,ne`§ we;'a)
  fuu le,smrfha msgykq f.ù we;'b)
  WmlrKfha uQ,dxl fodaIh  fõ'c) 0.2mm
  WmlrKfha uQ,dxl fodaIh  fõ'd) 0.8mm

 ñka i;H jkafka"

 yd   yd mu‚(1) a c  (2) b c  (3) a 
 yd   mu‚(4) a d  (5) b

Gold Wings

35.  m%Odk mrsudKfha ñ,sógr fldgia  la jZksh¾ fldgia  49
50lg fnod idod we;s jZksh¾ WmlrKhlska uksk ,o 

os.la f,i fmkajhs' fuu ñkqug wod< iumd; 6.048cm 
jk jZksh¾ fldgia .Kk jkafka" 

 
  ̂ 1& 48 fõ'   ̂ 2& 25 fõ'  ^3& 24 fõ' 
   ̂4& 2 fõ'   ̂ 5& 1 fõ'     

34. is,skavrhl ndysr úIalïNh uekSu ioyd jZksh¾ 
le,smrh fhdod .kS' th uQ,dxl fodaI rys;h' mdGdxl 
,nd .kakd wjia:dfõ jZksh¾ mßudKfha Y=kHh" m%Odk 

mßudKfha  yd  w;r mj;S' jZksh¾ 5.10cm 5.15cm
mßudKfha fldgia  ls' 50

36.  m%Odk mßudKfha fldgia 9 la jZksh¾ fldgia 10 lg 
fnod we;s j¾ksh¾ le,smrhl ndysr ykq tlsfklg 

iam¾Y l< úg mßudK msysgqu  rEmfhka oelafõ'fuu  (A)
j¾ksh¾ le,smrh Ndú;fhaoS tys .eUqr uksk l+f¾ 
fldgila leã ;snQ w;r th Ndú;d lr Êj,k k,hl 

.eUqr uekSfï oS mßudK msysgqu  rEmfhka (B)
oelafõ'fodaI rys; le,smrhlska by; ñkqï ,nd.;a úg 

mdGdxlh úh'.eUqr uksk l+f¾ leã we;s 7.72 cm 
fldgfia os. jkafka"

     

     (1) 0.8 cm            
   (2) 0.78 cm          
   (3) 0.66 cm   
   (4) 0.74 cm          
   (5) 0.7 cm                                    

0                                        M

0                                        V

8cm                                  9cm  M

0                       V

(A) 

 (B)

rpkd wNHdi

38.    ̂ & ^ &  jZksh¾ mßudKhl l=vdu ñkqu hkqfjka l=ula a i
woyia flf¾o @

     ^ &  jZksh¾ le,smrhl m%Odk mßudKh j,ska ii mm 
fnod we;s w;r thska fldgia la f.k  lg 9 10
fn§fuka jZksh¾ mßudKh idod we;' l=vdu 
ñkqu fidhkak'

   

37.  jksh¾ le,smrhla Ndú;fhka lvodishl >klu fiùug 

YsIHfhl= woyia lrhs' ta i`oyd Tyq i¾jiu lvodis m 
m%udKhla tlg ;nd lvodis ñáhla idod tys >klu 

ñkqï l, úg th úh' i¾jiu lvodis  m%udKhla R  n1

tlg ;nd tf,i ;j;a ñáhla idod tys >klu ñkqï 

l, úg th úh' kï lvodishl >klu jkqfha" R  m>n 2

  ̂ 1&    ̂ 2&    ^3& 

   ̂4&     ̂5&      

R  + R1 2

m+n  
R  + R1 2

m - n  
R  - R1 2

m+n  

R  - R1 2

m- n  
R  R1 2

m+n  

    ̂ & ^ & § we;s jZksh¾ le,smrfha wod, fldgia kï b i
lrkak' 

D D

DD

0 10 20

50 1 2 3 6 10

(2) 4                       
(3)  5   

(5) 9 

32.  tla;rd j¾ksh¾ le,smrhl ndysr ykq tlsfkl iam¾Y 

l< úg mßudK msysgqï rEmfha wdldrhg mej;=Ks' 

WmlrKfha l=vdu ñkqu fõ' fuu fodaI iys; 0.1 mm 
j¾ksh¾ le,smrfha wNHka;r ykq Ndú;fhka l=yr 

is,skavrhl wNHka;r úIalïNh  f,i 2.72 cm
mdGdxlhla ,enqKs' ksjerÈ wNHka;r úIalïNh úh 

hq;af;a"  

 m%Odk mßudKfha fldgia  la tu jksh¾ fldgia 49 50 
iu`. iumd;h' m%Odk mßudKfha  jk fldgi m%Odk 24
mßudK fldgila iu. iumd;j we;' is,skavrfha 
úIalïNh jkafka" 

  (1) 5.112cm   (2) 5.124cm  (3) 5.136cm     

  (4) 5.148cm   (5) 5.156cm  

 
 

0

0 v 10

M
1 2

(1) 2.69 cm  (2) 2.75 cm  (3) 2.79 cm   

(4) 2.72 cm (5) ks.ukhg t<ôh fkdyel' 
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39.   mdGdxl ,nd .kak' 

(A) (B)

(D)( C)

(F)(E)

(H)(G)

cm
0 1

0 10

cm
0 1

0 10

cm
0 1

0 10

cm
0 1

0 10

cm
0 1

0 10

cm
0 1

0 10

cm
0 1

0 10

cm
0 1

0 10

40.   my; olajd we;s rEmj, uQ,dxl jro jkafka l=ulao@

41. iúê >K øjHhl >k;ajh fiùu i`oyd mÍCIKd.dr 
WmlrK Ndú; l< yel' ta i`oyd Wi yd úIalïNh   H

 
(I)  ,S lene,af,a ñkqï folu ,nd .; yels WmlrKhla 

  

  
(a) D H by; yd uek .ekSug wod< WmlrKfha  

 

 

H 

D

D jk is,skavrdldr ,S lene,a,la imhd we;' 

^H = 50mm D = 20mm yd muK jk nj i,lkak'&

i`oyka lrkak'  

Ndú;d lrk fldgia olajkak' 

(ii) ,S lene,af,a Wi iy úYalïNh uekSfï§ jvd 

l%shdms<sfj; l=ulao@ 

(iii) H D is,skavrfha mßudj fiùu i`oyd by; yd uekSu 

l%ufha ,efnk jdishla yd wjdishla i`oyka lrkak' 

(iv)  isiqfjla by; is,skavrdldr ,S lene,af,ka úYalïNh

idod .kS' tu jia;=fõ ialkaOh nj uek .kakd  M 

;jo fõ'& h < H 

(a) d h D     kj jia;=fõ yd uek .ekSugo by; yd 

.ekSug wod< WmlrKfha Ndú; lrk 

(b) M,D,H,h d yd  fhdod .ksñka is,skavrfha 

 j,ska& 

H

D

h

d

ksjerÈ w.hla ,nd .ekSug wkq.ukh l< hq;= 

fjkqjg c,h msß ñkqï irdjla Ndú;d lrhs' fuu 

d h yd Wi jQ is,skavrhla lmd bj;a lr jia;=jla  

,§' yd w.hka nj yd nj i,lkak'    (d,h,D H mm  =3

H d   uek .;a WmlrKhu Ndú;d lrk,§' yd 

h uek 

fldgia olajkak' 

>k;ajh i`oyd m%ldYkhla (kgm-3

f.dvk.kak' 

    ^ &  jZksh¾ le,smrh weiqßka l=yr is,skavrhl ii
wNHka;r yd ndysr úIalïNh fidhk whqre 

meyeÈ,s lrkak' 

   ^ & jZksh¾ le,smrfha uQ,dxl fodaIh hkqfjka iii
woyia lrkafka l=ulao @ Ok uQ,dxl fodaIh iy 

RK uQ,dxl fodaIh fidhk whqre meyeÈ,s 

lrkak'
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Bronze Wings

uhsfl%dóg¾ bial=remamq wdudkh

42. 

43. uhsfl%dóg¾ bial=remamq wdudkhl wka;rd,h  jk 1 mm
w;r tys Èod,hg iïnkaê; jD;a;dldr mßudKfha 

fldgia 100 ls' WmlrKfha l=vdu ñkqu jkafka"

 ^1&    ^2&    ^3& 1 mm 0.1 mm   0.05 m
 ^4&   ^5&   0.01 mm 0.001 mm

44. 

^3&n/x  

45. 

uhsfl%dóg¾ bial=remamq wdudkh jeä jYfhka Ndú;d 
lrkafka"

>klhl È. " m<, uekSug

rn¾ k<hl úIalïNh uekSug

0.5mm jk uhsfl%dóg¾ bial=remamq wdudkhlska

0

90

80

46.

10

we;s

100lska

06 7 8

47.

tys

lg fn¥ jg mßudKhla iys; bial=remamq wdudkhla 
ñkqula ,nd .ekSug ilia lr we;s wdldrhhs' tys 
±lafjk mdGdxlh jkqfha" 

0 mm 5

95

48.

49.  my; uhsfl%dóg¾ bial=remamq wdudkfha fmkajk 
mdGdxlh jkafka"   

 ^l=vdu ñkqu fõ'&0.01mm

  ̂ 1&      5.74 mm 
  ̂ 2&        6.14 mm
  ̂ 3&     6.74 mm
  ̂4&       7.14 mm
  ̂ 5&  7.74 mm

50.

0

0

51.

52.   uhsfl%dóg¾ bial=remamq wdudkfha boao yd lsKsysrh 
iam¾Y jk wjia:dfõ§ WmlrKfha mßudK my; mßÈ 
fõ' fodaYh jkafka" 

  ̂ 1&      -0.03 mm 
  ̂ 2&        +0.03 mm
  ̂ 3&    -0.07 mm
  ̂4&       +0.07 mm
  ̂ 5&  -0.02 mm

5

0

Kq i,lkak'
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53.   rEmfha fmkajd we;af;a bial=remamq wdudkhl boao yd 
lsKsysrh iam¾Y jk wjia:djls' fuys fodaYh jkafka" 

  ̂ 1& Ok uQ,dxl fodaIhls "  0.06 mm
  ̂ 2& Ok uQ,dxl fodaIhls "        0.16 mm
  ̂ 3& iDK uQ,dxl fodaIhls "   0.06 mm
  ̂4& iDK uQ,dxl fodaIhls "       0.16 mm
  ̂ 5& Ok uQ,dxl fodaIhls "  0.08 mm

20

15

54. 0.01mm    l=vdu ñkqu jk uhsfl%dógr bial=remamq 
wdudkhl boao yd lsKsysrh iam¾Y jQ úg mßudK msysgk 
wdldrh rEmfha ±lafõ' WmlrKfha uQ,dxl fodaYh yd 
fYdaOkh jkafka" 

0

45

 (1)  0.47 mm jk w;r th mdGdxlfhka wvql< hq;=h' 

  jk w;r th mdGdxlhg tl;= l< hq;=h' (2) 0.47 mm
  jk w;r th mdGdxlfhka wvql< hq;=h' (3) 0.03 mm
  jk w;r th mdGdxlhg tl;= l< hq;=h' (4) 0.03mm
  uQ,dxl fodaYhla ke;s neúka fYdaOkh l< hq;= ke;'  (5)

55.   my; rEmfha fmkajk bial=remamq wdudkfha fodaIh 

jkafka"   l=vdu ñkqu  fõ'0.02 mm

  ̂ 1&       0.06 mm 
  ̂ 2&        -0.06 mm
  ̂ 3&    0.15 mm
  ̂4&       -0.15 mm
  ̂ 5&  0.04 mm

0

45

Silver Wings

56.   bial=remamq wdudkfha Èod,h mQ¾K jg 4la uhsfl%dóg¾ 

lrljk úg boao ÿrla .uka lrhs' jD;a;dldr 2mm 
mßudKfha fldgia 100la we;' WmlrKfha l=vdu ñkqu 
jkafka" 

  ̂ 1&     ̂ 2&       ̂ 3&     0.5 mm  0.005 mm 0.05 mm
  ̂4&     ̂5&  0.001 mm  0.01 mm

57. os. uekSu ioyd Ndú;d l< yels WmlrK lsmhla my; 
oelafõ' fïjdhska ixfõ§;djh jeäu WmlrKh jkafka" 

 

  m%Odk mßudKfha  fldgia  la iu. jksh¾ (1) 1mm 19
fldgia  la  iumd; jk jksh¾ le,smrhla 20

  jD;a; mßudKfha fldgia  la yd bial=remamq (2) 50
wka;rd,h  jk uhsfl%dóg¾ bial=remamq 1 mm
wdudkhla 

  l=vdu ñkqu  jk jksh¾ le,smrhla(3)  0.01mm
  l=vdu ñkqu  jk uhsfl%dóg¾ bial=remamq (4) 0.001mm

wdudkhla

  m%Odk mßudKfha  fldgia  la iu. jksh¾ (5) 1mm 9
fldgia  la iu. iumd; jk jksh¾ le,smrhla' 10

58. l=vdu ñkqu  jQ 0.01mm uhsfl%da  óg¾ bial=remamq wdukhla 
u.ska ldishl >klu uekak úg w.h  úh' ldis 1.25mm
lsysmhla tlg ;nd ñg¾ rE,la Ndú;fhka uhsfl%d óg¾ 
bial=remamq wdukfha m%;sY; fodaYhg iudk w.hlska hq;=j 
ldis j, >klu uekSu ioyd Ndú;d l< hq;= ldis .Kk" 

 

 (1) 10            (2)  20              (3) 50      
 (4) 100                (5)  200

0

45

59.

0

0

60.

61.   uhsfl%dóg¾ bial=remamq wdudkhl boao yd lsKsysrh 

tlsfklg iam¾Y jk úg mßudKh  rEmfha mßÈ fõ' 1
lïìfha úIalïNh uekSfï§ mßudK msysàu  rEmfha 2
mßÈ fõ' lïìfha úIalïNh jkafka" 

  ̂ 1&      0.72 mm 
  ̂ 2&        0.76 mm
  ̂ 3&     0.85 mm
  ̂4&       0.86 mm
  ̂ 5&  1.22 mm

0

45 30

25

0

62.  m%Odk mßudKh  fldgia j,ska l%udxlkh lrk  0.5mm
,o yd fldgia 50 lska hq;a jg mßudKhla iys; bial=remamq 
wdudkh Ndú;fhka ,nd.;a isyska lïìhl úYalïNfhys 

w.h  f,i ioyka lrk ,§' (3.85+0.12)mm

  m%Odk mßudKfha lshùu  úh yel' ls‚ysrh A) 3.5mm
iy boao f.ùu ksid fodaIhla mj;S' 

 B) 3.5mm m%Odk mßudKfha lshùu  úh yel' ls‚ysrh 
yd boao u<ne`§u ksid fodaIhla mj;S' 

  m%Odk mßudKfhys lshùu fyda  úh yel'C) 3.5mm 3mm

 ñka ksjerÈ úh yelafla"

  mu‚ mu‚  yd  mu‚(1) A           (2) B       (3) A B
  yd  mu‚ yd mu‚ (4) B C         (5) A C 

63.  m%Odk mßudK fldgila  jk yd jg mßudK 0.5mm
fldgia  lska hq;a uhsfl%d ógr bial=remamq wdudkhla 50
we¨ñkshï ;yvqjl >klu uekSug fhdod .kS' mdGdxl 
.ekSug fmr boao yd ls‚ysr iam¾Y jk wjia:dfõ§ jg 
mßudKfha  jk fldgi m%Odk mßudKh iu. iumd; 45
jk w;r m%Odk mßudKfha Y=kH hka;ï ksÍlaIKh l< 
yels ùh'

1 rEmh 2 rEmh
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 m%Odk mßudK lshùu  yd iumd; jg mßudK 0.5mm
fldgia .Kk  jk úg ;yvqfõ >klu fldmuK o @25

 (1) 0.70mm    (2) 0.35mm  (3) 0.75mm
 (4) 1.20mm     (5) 0.65mm

64' mÍlaIKd.dr uhsfl%daógr bial=remamq wdudkhlska Bhï  
fnda,hl úIalïNh uksk úg§ yd tys boao yd ls‚ysrh 
iam¾Yj we;s úg§ mßudk j, msysàï rEm j, olajd we; ' 

Bhï fnda,fha úIalïNfha ksjerÈ w.h" ̂ fuys bial=remamq 

wka;rd,h jk w;r jg mßudKfha fldgia 50lg 0.5mm 
fnod we;'&

  (1) 2.35mm        
   (2) 2.33mm           
   (3) 2.37mm
       (4) 2.46mm        
  (5) 2.55mm 

rpkd wNHdi

66. (A) rEmfha fmkajd we;af;a mßjdrl wdf,damkhla iys; A 

fldgilska iy mßjdrl wdf,amkhla rys; B 
fldgilska iukaú; jQ lïìhls' fuu ia:dkj, 

úIalïNhka uekSug uhsfl%dóg¾ bial=remamq 

wdudkh Ndú;d lrk ,§' tys wka;rd,h jk 0.5mm 
w;r jD;a; mßudKh iudk fldgia lg fjka lr 50 
we;' 

    A B

(I)   WmlrKfha l=vdu ñkqu fldmuKo@ 

(ii) A ia:dkfha ñkqu ,nd.kakd úg m%Odk mßudkfha 

wka;rd,fha fldgiaj,ska 3la o jD;a; mßudKfha 

fldgiaj,ska la o fmkajhs'  ia:dkfha úIalïNh 25 A
fldmuKo@ 

 (iii) B ia:dkfha ñkqï ,nd.kakd úg wka;rd,fha 

fldgiaj,ska 3la o" jD;a; mßudKfha fldgiaj,ska 

15la o fmkajhs' ys úIalïNh fldmuKo@ B 

  mßjdrl wdf,amkfha >klu fldmuKo@ (iv)

65. ^ & uhsfl%dóg¾ bial=remamq wdudkhlska mdGdxl i
,nd.kakd wdldrh meyeÈ<s lrkak'

 ^ & fuys mdGdxlh fldmuK fõ o@ii

    ̂ & ñ,s óg¾ j,ska l%udxlkh lrk ,o uhsfl%dógr iii
bial=remamq wdudkhla my; wjia:dj, ±lafõ' 

bial=remamqfõ wka;rd,h jk w;r jD;a;dldr 1mm 
mßudKh fldgia 100 lg fnod we;' mdGdxl 

fidhkak'

 ^1&            ^2&   
0 5

65

70
0 5

75

80

    ̂ & fuys olajd we;s bial=remamq wdudkj, wka;rd,h iv
0.5mm jk w;r jD;a;dldr mßudKh fldgia 50lg 

fnod we;' mdGdxl fidhkak' 

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

  ̂ & f,day f.da,fha úYalïNh fidhkak'v

 

0 0

95

(B)  mÍCIKd.dr uhsfl%dógr ial=remamq wdudkhla rEmfha 

fmkajd we;' tys fmkajd we;s fldgia kï lrkak' 

 fuys wka;rd,j jk w;r jD;a; mßudKfha   (i) 0.5mm 
fldgia 50lg fnod we;akï" fuys l=vdu ñkqu 

fidhkak'  

  (ii) 1%  fuu.ska m%;sY; fodaIh la jk mßÈ ñkqï l, hq;= 

È. fldmuKo@ 

 >klu la muK jklvodis fld,hl (iii) 0.3mm  
>klu ksjerÈj fuu.ska ñkqï l, hq;=kï Tn 

l=ula lrkafkao@ 

 uhsfl%dóg¾ ial=remamq wdudkfhka ñkqula ,nd  (iv) 
.ekSug fmr hï ksÍCIKhla l, hq;=j we;' th 

l=ulao@ 

  by; ksÍCIKfha§ iy lvodis ia:r 5la ;nd ñkqï  (v)  
.kakd úg my; fmkajd we;' whqßka mj;Skï" 

tajdfha mdGdxl fidhkak' 
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Bronze Wings

f.da,udkh

67. ^ &  bial=remamq uQ,O¾uh Ndú;d lsÍu'a
 ^ &  uQ,dxl fodaI mej;Su'b
 (c&  iïu; wp, uÜgul isg fomigu mj;sk ñkqï ,nd 

.; yelsùu'

 (d& f.da,Sh mDIaG j, jl%;d wr .Kkhg wod, ñkqï 

,nd.; yelsùu' 

 f.da,udkhg wod, jk kuq;a uhsfl%daóg¾ bial=remamq 

wdudkhg wod, fkdjkafka by; i|yka l=uk lrKqo@

     ^1& yd mu‚' 2& yd mu‚'  ^3& yd mu‚  a  b    (  b  c   c  d 
     ^4& yd mu‚'  ^5& yd mu‚  d  a   b  d 

68.   f.da,udkhl jD;a; mßudKh fldgia 50lska hqla; fõ' 
jD;a; mßudKh mQ¾K jg folla N%uKh lrk úg isria 

mßudKh u; tys f¾Çh m%.ukh ls' tys l=vdu 1mm 
ñkqu fidhkak' 

  ̂ 1&     ̂ 2&       ̂ 3&     0.1 mm  0.01 mm 0.001 mm
  ̂4&     ^5&  0.02 mm  0.2 mm

R = a
6h + h

2

R = a
6h + h

2

R = a2
6h + h

2

R = 6h2 + h
2

a2

R = 6h + h
2

a2

69. f.da,udkhla uÕska f.da,Sh mDIAGhl jl%;d wrh 

fiùfï§ fhdod.kakd iólrKh ^ixfla; j,g iqmqreÿ 

f;areï we;'& jkqfha" 

     ̂ 1&     ̂ 2&   

     ̂ 3&             

     ̂ 5&

 ^4&

70.    f.da,udkhl bial=remamq ú,a, f.ù .sh úg 

 ^ &  tys uQ,dxl fodaIhla we;sfõ' a
 ^ & jD;a;dldr mßudKfhka muKla mdGdxl .ekSfï§ b

fodaI we;sfõ'

 ^ & isria f¾Çh mßudKfhka mdGdxl .ekSfï§ fodaI c
we;sfõ' 

  ñka ksjerÈ jkafka"

 ^1&  mu‚'     ^2&  mu‚'  a   b
 ^3&  mu‚'     ^4& yd mu‚'  a, c  b  c 
 ^5& yd ish,a,u' a,b  c 

Silver Wings

71. wka;rd,h  jk bial =rem am qjla iys;  0.5 mm
f.da,udkhl jD;a;dldr mßudKfha fldgia 50 ls' 
rEmfha ±lafjk wjia:dfõ th fmkajk mdGdxlh"

 ^1&  1.10 mm
 ^2&  1.40 mm
 ^3&  1.90 mm
 ^4&  2.10 mm
   2.40 mm^5&

0

040 10
2030

72.  isÿrl .eUqr uekSu i`oyd fhdod .;a f.da,udkfha 

wka;rd,h ls' jD;a;dldr mßudKh fldgia 1.0mm 
100lg fnod we;' mßudK msysgd we;s wdldrhg wkqj 
ñkqu jkafka" 

  ̂ 1&      1.22 mm 
  ̂ 2&        1.78 mm
  ̂ 3&     1.88 mm
  ̂4&       1.00 mm
  ̂ 5&  1.07 mm

0

5

5

78

73. f.da,udkhl jD;a; mßudKh fldgia 50lska hqla; fõ' 

tys wka;rd,h ls' tys bial=remamq ;=v mdo ;=fkys 0.5mm 
;=vq msysgk ;,hg f.k wd úg mdGdxlh  ls' +1.15 mm
ldishla ;nd bial=remamq ;=v ldish yd iam¾Yj mj;sk 

fudfydf;a f.da,udkfha mdGdxlh  fõ'  +2.00mm
ldisfha >klu fidhkak' 

  ̂ 1&      ^2&      ̂ 3&     3.15 mm  0.85 mm 0.75 mm
  ̂4&      ^5&  3.17 mm  2.00 mm

74.  rEmfha ±lafjkafka bial=remamq wka;rd,h  jk iy 1 mm
jD;a; mßudKh fldgia 100 lg fnod mj;sk 
f.da,udkhla f,day l=Üáhl mj;sk isÿrl .eUqr uekSu 
i|yd fhdodf.k we;s wdldrhhs'

 

 isÿf¾ .eUqr i|yd rEmfha ±lafjk mßÈ f.da,udkh 

fmkakqï lrk mdGdxlh jkafka"

  ^1&       ^2&      ̂ 3&  3.10 mm   3.60 mm  3.90 mm 
  ^4&       ^5&  3.95 mm   4.10 mm

0

4 10 0

20

10

 (vi)  lvodis fld,fha >klu fldmuKo@ 

 

 (vii) by; mßÈ lvodis fld,hl >klu fiùfuka 

l=uk fodaIhla wju fõo@ 
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75. f.da,udkhl bial=remamqfõ wka;rd,h fõ' 1/2 mm 
jD;a;dldr mßudKh iudk fldgia 100 lg fnod we;' 
jia;=jl >klu uekSu i|yd bial=remamq ysi jg y;rla 
o iudk fldgia 12 la o" jdudj¾;j lrleùug isÿúKs 
kï jia;=fõ >klu jkqfha"

  ^1&        ^2&    ^3&  2.6 mm   2.12 mm   4.6 mm
  ^4&        ̂ 5&  4.12 mm   2.06 mm

rpkd wNHdi

76  ^ &   fuu f.da,udkfha fldgia kï lrkak'i
 ^ & f.da,udkfha l=vdu ñkqu ,nd.kakd whqre ii

olajkak'

 ^ &  f.da,udkh wdOdrfhka ;=kS ;yvqjl >klu iii
fidhk whqre meyeÈ<s lrkak'

 ^ & íf,aâ tll >klu fiùfï§ yd tlu iv P, Q, R O 
;,hl ;nd ;=v by< lrlejQ fldgia .Kk O 
jD;a;dldr mßudKfhka fldgia 100lafõ' íf,aâ 

tl ;nd my<g lrlejQ fldgia .Kk 88la fõ' 

íf,aâ tfla >klu fidhkak' ̂ fuu f.da,udkfha 

l=vdu ñkqu fõ'&0.01mm 

77. f.da,udkhl wp, mdo folla w;r ÿr fõ' 8cm 

f.da,hl jl% mDIaGh u; f.da,udkh ;nd mDIaGfha 

YS¾Ih ueo weKh iam¾Y lrk f,i ;nd mdGdxl .;aúg 

7.34mm lshùulao" f.da,udkh me;,s ùÿrejla u; ;nd 

mdo ish,a, tlu uÜgulg f.k mdGdxl .;aúg 

1.47mm o f,i mdGdxl ,efí' f.da,Sh mDIaGfha jl%;d 

wrh fidhkak'

78. f.da,udkh Ndú;d lr jl% mDIaGhl jl%;d wrh fiùfï 
mÍCIKhg wod< wegjqu my; ±lafõ'

 (i) jl%;d wrh fiùug wjYH ñkqï fudkjdo@    

 ks¾Kh lr .ekSug wod< fojk mdGdxlh ,nd (ii) h 
.ekSug fmr isÿlrk iSreudrej l=ulao@

  by; wjia:dfõ jl% mDIaGh yd bial=remamq ;=v iam¾Y (iii)
ù we;a±hs ks¾Kh lr.kafka flfiao@

 

a

h

 (iv) R ks¾Kh lsÍu i`oyd f.da,udkfha mdo w;r 
uOHkH ÿr ,nd.; hq;=h' fï i`oyd jvd;a iqÿiq 
úoHd.dr WmlrKh l=ulao@ 

  f.da,udkfha mdo w;r uOHkH ÿr ,nd.ekSug (v)
fhdod.kafka tu WmlrKfha l=uk fldgiao@ fuys 
§ fhdod .kakd mÍCIKd;aul l%shd ms<sfj, l=ulao@

 (vi) R  jl%;d wrh fiùu i`oyd we;s .Ks;uh m%ldYkh 
olajkak' 

  jl%;d wrh uekSu yer f.da,udkfha ;j;a Ndú; (vii)
folla olajkak' 

  f.da,udkh Ndú;fhka ;rula úYd, ;yvq (viii)
lene,a,l >klu fiúh fkdyel' thg fya;=j 
l=ulao@ 

  f.da,udkfha l=vdu ñkqu ;jÿrg;a l=vd lr .ekSu (ix)
i`oyd f.da,udkh ksIamdokfha isÿ l< yels 
fjkialï fudkjdo@ 

  f.da,udkhl l=vdu ñkqu  kï" tu.ska (x) 0.01mm
,nd.kakd ñkqula  oYuia:dk lShlska ±laúh mm
hq;=o@ 

Bronze Wings

p, wkajSCIh

79.  p, wkaùlaIhlska ,nd .; fkdyels ñkqula jkafka" 
 
 ^1& rn¾ k<hl wNHka;r úIalïNh
 ^2& rn¾ k<hl ndysr úIalïNh
 ^3& flaIsl k<hl wNHka;r úIalïNh
 ^4& l=vd ,S >klhl me;a;l È.
 ^5& ,S >klhla ;=< isÿrl .eUqr

80. flaYsl k,hla ;=< mj;sk muK È.e;s riÈh 12.5cm 
l`ol È. uek .ekSu i`oyd my; l=uk ñkqï 

WmlrKh$WmlrK Ndú;d l< yelso@ 

 ^ &   ^ &  a b óg¾ rE, jksh¾ le,smrh 

 ( c& p, wkaùlaIh

     ^1& mu‚' 2& mu‚'    ̂ 3& yd mu‚  a     (   c   a  b 
     ^4& yd mu‚'  ^5& ish,a,u  a  c   

81 .  p, wkaúlaIhla Ndú;d lr flaIsl k<hl wNHka;r wrh 
fiùfï mßlaIKhl § ,nd.;a mdGdxl my; mßÈ fõ'

  riÈh mfÜ ialkaOh = 136 g
 riÈh mfÜ È. = 7cm
 = 13600 kgmriÈh j, >k;ajh fõ' 

-3 

 
   fuu k<fha wNHka;r wrh óg¾ j,ska fldumKo @ 

^ f,i .kak&

(1) 
136 

3 × 13600 × 7 (2) 
136 

3 × 13600 × 7

(3) 
0.136 

3 × 13600 × 7
(4) 

0.136 

3 × 13600 × 7

(5) 
0.136 

3 × 136 × 7
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  (1)        (2)    

       (3)           (4)   

      (5)  

82.  p, wkaùCIhla u.ska rn¾ flkaol yrialv ksÍCIKh 
lrk úg" 1 rEmfha wdldrfha isg 2 rEmfha wdldrh ,nd 
.ekSu i`oyd p,wkaùCIh p,s; l< hq;af;a" 

83. úoHd.drfha oS l=vd os. m%udK uekSu i`oyd p, wkaùCIh 

Ndú;d lrhs' 

   (i)  p, wkaùCIfhka ueksh yels wfkl=;a iïu; l=vd 

È.j,a uekSfï WmlrKj,ska ueksh fkdyels 

ñkqula i`oyka lrkak'   

  (ii)  úoHd.drfha§ Ndú;d jk p, wkaùCI rEm igykla 

by; ±lafõ' tys B;, u.ska fmkajd we;s fldgia 

kï lrkak' 

  (iii) p, wkaùCIhla Ndú;d lsÍugm%:u isÿ l, hq;= uQ,sl 

iSreudre lsÍï fol l=ulao@  

  (iv) p, wkaùCIfhka ;efkk m%;sNsïnhl fjkia ùï 

folla isÿfõ' ta fudkjdo@ ta wkqj p, 

wkaùCIfhka 27 flfia fmfkhso@ 

   (v) tu.ska flaYsl k,hl fl<jr wNHka;r úIalïNh 

uekSfï§ mdGdxl y;rla .kq ,efí' túg 

flaYslfha yd yria lïì j, msysàu Èiafjk whqre 

my; rEm igyfka olajkak'   

  

  

  
;sria mßudKfhka ,nd.kakd ñkqï 

isria mßudKfhka ,nd.kakd ñkqï 

(1) (2)

rpkd wNHdi

   (vi) by; 1 wjia:dfõ isg 2 wjia:dj ,nd .ekSug 

wkaùCIh l=uk ÈYdjg p,s; l, hq;=o@  
  (vii)   by; p,s; lsÍu i`oyd Tn l=uk ial=remamqj 

Ndú;d lrhso@ 

  (viii)  by; tu ial=remamqj N%uKh lro" wkaùCIh p,s; 

fkdfõkï" thg fya;=j l=ulao@ 

   (ix) p, wkaùCIfha uQ,dxl fodaIhla ie,lsh hq;=o@ 

fkdue;so@ 

  (x)   by; wjia:d y;rg wkqrEm mßudK msysgk 

wdldrh rEmfha fmkajd we;' ta wkqj flaYsl 

k,fha wNHka;r úIalïNh i`oyd w.hla ,nd 

.kak' 

    l='ñ' tla tla wjia:dj, mdGdxl j,  = 0.01mm 
w.hka rEmigyka Wäka ,shkak ' 

  

Bronze Wings

uskqï fodaI 

85. ñkqï ms<sn`o my; m%ldY i,ld n,kak'

  ñkqul ksrjoH;djh m%udKj;a tlla f,i (a)
i,lkafka tys Nd.sl fodaIh  g jvd wvqjk 1/100
úghs'

  mÍlaIKd;aul w.hka i;H w.fhka ksIaÑ; (b)
m%udKhlska wm.ukh ùug fya;= jkafka taldx. 
fodaIhs'

 (c) ñkqï  lsysmhla f.k uOHkH w.h ,nd .ekSfuka 
wyUq fodaIj, n,mEu wvqlr .; yelsh'

 by; m%ldY j,ska i;H jkafka"

 mu‚ mu‚  mu‚(1) a  (2) b        (3) c
 yd  mu‚ yd ish,a,u(4) a b  (5) a,b c 

84. riÈh mgla Wmfhda.S lrf.k" p,wkaùlaIhla o weiqßka 
flaIsl k,hl wNHka;r isÿf¾ wrh i|yd w.hla ,nd 
.kafka flfiao @

 tjeks mÍCIKhl oS riÈh mfÜ È. i|yd ,enqKq w.h 

5.23cm fõ' tu riÈh ùÿre ;eáhl oud lsrd.;a úg tys 

ialkaOh la úh' flaIsl isÿf¾ wrh i|yd w.hla 32mg 
,nd .kak' riÈh >k;ajh fõ'13600kgm  -1
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86. WmlrKhl l=vdu ñkqu ms<sn| my; m%ldY i,lkak'

 ^ & WmlrKhl l%udxlk u.ska .; yels wju w.hhs'a
 ^ & WmlrKhl l=vdu ñkqu jeäjk ;rug tu b

WmlrKh ksrjoH fõ'

 ^ & WmlrKhl WmßufodaYh tys l=vdu ñkqug iudkh'c

 ñka i;H jkafka"

 ^1&  muKs' ^2&  muKs' ^3&  muKs'a, b a, c b
 ^4&  muKs' ^5& ish,a,u'b, c a, b, c 

87. my; m%ldY i,lkak'

 ^ & wynq fodaI tlu ñkqulg mdGdxl lsysmhla ,ndf.k a
wju lr .; yel'

 ^ & taldx. fodaI tlu ñkqu i|yd mdGdxl lsysmhla b
f.k wju lr.; yel'

 ^ & taldx. fodaI úoHdkql+, ±kqu fhdodf.k wju l, c
yel'

 ñka wi;H jkafka"

 ^1& ' ^2& '  ^3& a b c mu‚ mu‚ mu‚'

 ^4&  muKs' ^5&  muKs'a, c b, c

88. lvodishl >klu  kï th óg¾ rEf,ka  0.05 mm
uekSfï oS m%;sY; fodaIh  ùug wjYH lvodis .Kk" 1%

         (1) 4000            (2) 2000                (3) 500 
         (4) 5000            (5) 100

Silver Wings

89. l=vdu ñkqu  jQ WmlrKhlska my; jia;=fõ 0.01 mm h , 1

h , h2 3 w.hka ukS'

 tu jia;=fõ uq¿ È. uekSfï § isÿjk Wmßu fodaYh 
fldmuK o@

 (1) 0.01 mm (2) 0.02 mm  (3) 0.003 cm
 (4) 0.03 cm (5) 0.3 cm

h1

h2

h3

90. Y=pq   p  q 0.022
m%ldYkfha  yd  j, Nd.sl fodaI ms<sfj,ska  

yd  fõ'  j, Nd.sl fodaIh my; ±lafjk 0.03 Y
m%ldYkfhka bÈßm;a l< yel' 

  ys m%;sY; fodaYh jkqfha" Y

 (1) 1 % (2) 2%   (3) 4%
 (4) 8% (5) 12%

Y p q
Y p q= + 2

92. G M,L,T kï fN!;sl rdYshla yd  rdY s w;r 

iïnkaO;djh u.ska fokq ,nhs'   yd G = M L T  M, L  T x -y z 

uekSfï§ isÿ jQ Wmßu m%;sY; fodaI ms<sfj,ska   a%,b%,c%
fõ'  ys Wmßu m%;sY; fodaI fokq ,nkafka" G

 

      (1) (ax +by -cz)%  (2) (ax -by -cz)%

    (3) (ax +by +cz)%   (4) (ax -by +cz)%  

    (5) (ax  -by +cz)% 
2

91.  l=vdu ñkqu  jk j¾ksh¾ le,smrhla uÕska rEmfha 0.1 mm
oelafjk >klfha os."m<, yd Wi uekak úg me;a;l os. 

30 mm úh'fï wkqj mßudfõ Wmßu m%;sY; fodaYh"

                         

 (1) 1/27%          

 (2) 1/3%           

 (3) 0.01%  

        (4) 1%               

  (5) 0.1% 30mm

30mm

30mm

93. 0.01mm uhsfl%dóg¾ bial=remamq wdudkhl l=vdu ñkqu 

fõ' tu.ska ;=kS tl iudk lvodis l >klu by;  10
uhsfl%dóg¾ wdudkfhka uek f.k tu w.h ka fnod 10
lvodishl >klu ,nd .;a úg tu w.h" 

 

  ñ,sógrhlska lg ksjerÈ fõ'    (1)  1/10   

  (2)  1/20  ñ,sógrhlska lg ksjerÈ fõ' 

    (3)  1/100    ñ,sógrhlska lg ksjerÈ fõ' 

  (4)  1/1000  ñ,sógrhlska lg ksjerÈ fõ' 

    (5)  1/500  ñ,sógrhlska lg ksjerÈ fõ' 

94. flaYsl k<hl wNHka;r úIalïNh uekSug fhdod .;a 
wjia:d 4la my; ±lafõ' flaIsl k<fha yrialv 
j¾.M,hg wod,j m%;sY; fodaIh jkafka" 

 

       (1) 0.83 %  (2) 16.67 %  (3) 1.67 %  
    (4) 33.33 %  (5) 3.33 %  

a  = 9.123cm1 a  = 6.341cm2

a  = 9.243cm3 a  = 6.461cm4
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95.   hï ñkqula ,nd .ekSfï oS ñkqï WmlrK folla u`.ska 
tu ñkqu jdr lsysmhla ,nd .; úg tu ñkqu iy ,enqK 

jdr .Kk m%ia:dr .; l< úg my; mßos úh' hkq  M  0

ñkqfuys ksjeros w.h hs' 

 by; m%ia:dr wkqj my; l=ula wi;H fõo@

  (1)  A   ñkqï WmlrKfha wyUq fodaI muKla mj;S'

  (2)  B  ñkqï WmlrKfha wyUq fodaI yd taldx. fodaI hk 
folu mj;S' 

  (3) A B      g jvd ys wyUq fodaI idfmalaIj wvq h' 

  (4)  A ñkqï WmlrKfhka .;a ñkqï j, uOHkh ,nd 
.ekSfuka ñkqu i`oyd jvd;a ksjroH w.hla ,nd .; 
yel' 

  (5) B   ñkqï WmlrKfhka .;a ñkqï j, uOHkh ,nd 
.ekSfuka ñkqu i`oyd jvd;a ksjroH w.hla ,nd .; 
yel' 

miq.sh úNd. m%Yak

96. l=vdu ñkqu kï j¾ksh¾ mßudKfha oelafjk  0.01 cm 
     ñkqu l=ula o@

 
 (1) 2.7 cm     (2) 3.03 cm        (3) 2.13 cm 
  (4) 3.07 cm        (5) 2.17 cm
      ( 1980 – 03 )

B

97. .
B

99.

S

100  ;=<djla Ndú;d lrk ,oS'tla ;e hl ;nd lsrE g á ú m1  

oDYH ialkaOhla o  wfkla ;e ha ;nd lsrE g oDYH " áf ú m2  

ialkaOhla o oela  h  jia;=f  kshu ialkaOh jkafka  ù ' õ "

  (1) √ m m            (2)  m m / 2        (3) (m + m ) / 2       1 2 1 2 1 2 

  (4) m - m             (5) ( m + m  ) / m +m1 2 1   2 1   2

2  2

                                                                          (1986-35)

S

0

0

98. uhsfl%daógr wdudkhl fldgila rEm igyfka fmkakqï 

flf¾'  ú,af,ys  fnÿï j,ska hq;a mrsudKhla S 0.5 mm
we;s w;r bka fnÿula uÕska bial=remamqfõ iïmQ¾K 

N%uKhla ksrEmKh lfrhs'  ysfiys fnÿï 50 la we;s H
kï WmlrKfha l=vd u ñkqu l=ula o @ 

S

  0.001 mm       ̂ 1&

  ^2& 0.01 mm    
   0.5 mm^3&

   1 mm     ^4&

   5 mm^5&

40

35

30

25

0 S
H

(1984 – 02 )  

(1987 – 08)

20 mm 30 mm

0 10 V

101

B

102

(1989-01) 

B

103.  óg¾ fldaÿj"p, wkaùlaIh "j¾ksh¾ le,smrh " 
uhsfl%dógr bial=remamq wdudkh " f.da,udkh hk 
mÍlaIKd.dr ñkqï WmlrK w;=ßka tllaj;a Ndú; fldg 

,nd fkd.;a ñkqï l=ula o  ? 
 (1) 3.015 cm     (2) 10.122 cm       (3) 45.73 cm     
 (4) 72.1 cm    (5) 0.027 cm

S

(1992-17)

104.

S

0         5        10       15        20

mm            5         10         15        20       25

V

M

ñkqu jkqfha"
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 (1) 0.05mm     (2) 0.10 mm       (3) 0.15 mm     
 (4) 0.20 mm    (5) 0.25 mm

(1994-03) 

106. uhsfl%daógr bial=remamq wdudkhl ykq fol iam¾Yj we;s 

wjia:djl oS tys fldgila rEm igyk uÕska fmkajd we;' 

WmlrKfha uQ,dxl fodaIh,

    0.48 mm  ̂1& j k  w ; r  t h 
wjidk mrsudK lshùug 
tl;= l< hq;=h'

  ̂2& jk w;r th wjidk   0.48 mm 
mrsudK lshùfuka wvq l< 
hq;=h'

  ̂3& jk w;r th wjidk mrsudK lshùug    0.02 mm 
   tl;= l< hq;=h'

    0.02 mm  ̂4& jk w;r wjidk mrsudK lshùfuka wvq l< 
hq;=h'

   0.  mm  ̂5& 03 jk w;r th wjidk mrsudK lshùug  tl;= 
l< hq;=h'

0

45

– 14 )   

S

(1996

(1995-05) 

105. 50cm muK È.l isÿjk ñ,sógrhl m%udKfha l=vd 
fjkiaùï uek .ekSu i`oyd my; olajd we;s l=uk l%uh 
$WmlrKh Ndú;d l< fkdyelso@

 ^1&  f.da,udkh ^2&   p, wkaùCIh
 ^3&  óg¾ fldaÿj ^4& uhsfl%dóg¾ bial =rem am q 

wdudkh  
 ^5&  ,Sjr l%uh

B

107.  uhsfl%daógr bial=remamq wdudkhl ykq fol iam¾Yj we;s  
wjia:djl oS tys fldgila rEm igyk uÕska fmkajd 

we;' bial=remamq wdudkfha uQ,dxl fodaIh, 

  0.43 mm ^1& jk w;r th mrsudK lshùug tl;= l< 
hq;=h'

 ^2& jk w;r th mrsudK lshùfuka wvq l<  0.43 mm  
hq;=h'

 ^3& jk w;r th mrsudK lshùug tl;= l<  0.03 mm  
hq;=h'

  0.03 mm ^4& jk w;r th mrsudK lshùfuka wvq l< 
hq;=h'

  0.47  mm ^5&  jk w;r th mrsudK lshùfuka wvq l< 
hq;=h'

0
45

(2000 – 03 )  

S

108

B

í10. flaYsl k<hl wNHka;r úIalïNh ñkSu i|yd my;   

i|yka WmlrK w;ßka jvd;a iqÿiq jkafka l=ula o? 

 (1) óg¾ fldaÿj   

 (2) j¾ksh¾ le,smrh  

 (3) f.da,udkh 

 (4) uhsfl%dógr bial=remamq wdudkh 

 (5) p, wkaùlaIh                                                             
            (2011-OLD-02)

B

111. 1 cm m%udKfha ndysr úIalïNhla we;s uDÿ rn¾ k<hl 
tu   w.h uekSu i|yd jvd;a iqÿiq ñkqï WmlrKh 
jkafka" 

 (1)   óg¾ fldaÿj  

 (2) j¾ksh¾ le,smrh  

 (3)   f.da,udkh

 (4) uhsfl%dógr bial=remamq wdudkh 

 (5) p, wkaùlaIh                              (2011-NEW-02)

B

109.

(2009-07) 

S

0   2   4   6   8  10 12 14 16 18 20

112.  my; i yka m%ldY i<ld n,kak| '

  (A)1mm >klula we;s f,day ;yvqjl >klu 

uhsfl%dógr bial=remamq wdudkhlska uekSu'

        (B) 90 cm os.la óg¾ fldaÿjlska uekSu'

   (C) 0.5 mmf,day oKavl m%idrKhla f.da,udkhlska  
uekSu'

 my; i|yka l=ula u ska tla tla Õ ñkqu iuÕ iïnkaO ù 

we;s Nd.sl fodaI wdfrdayK ms<sfj<g olajd we;s o?
 (1)  A B,C          (2)  C,A,B             (3)  B,A,C              
 (4)  A,C,B          (5)  B,C,A

(2013-OLD-03)

S

113. my; i|yka  iy hk ñkqï ksjeros f,i   A, B C 
f;dard.;a ñkqïWmlrK Ndú;fhka ,nd f.k we;'

      A = 3.1 cm             B = 4.23 cm            C = 0.354 cm
     A, B Ciy hk ñkqï i|yd fhdodf.k we;s WmlrK  

jkqfha"                                                                

S
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(2015-02)

114. tla;rd os. ñkqul m%;sY; fodaYh  g jvd wvqfjka  1%
;nd.; hq;=j we;' ñkqï WmlrKh ksid we;sjk fodaIh 
1 mm kï ueksh hq;= os." 

  (1) 1 mm g jvd jeä úh hq;= h'  
  (2) 1 cm  g jvd jeä úh hq;= h'      

  (3) 10 cm g jvd jeä úh hq;= h'

  (4) 1 m g jvd jeä úh hq;= h'   

  (5) 10 m                                                                     g jvd jeä úh hq;= h'

S

(2016-02)

115.  boao yd ls‚ysrh tlsfkl iam¾Yj mj;sk wjia:dfõ § 
uhsfl%dóg¾ bial=remamq wdudkhl mßudKh  rEmfhys (a)
olajd we;' f,day f.da,hla boao yd ls‚ysrh w;r 
ksjerÈj ;nd we;s wjia:dfõ mßudKh   rEmfhys (b)
olajd we;' bial=remamq wka;rd,h jk w;r 0.5mm 
jD;a;dldr mßudKh iudk fldgia 50 lg fnod we;' 

S

 f,day f.da,fhys ksrjoH úIalïNh fldmuK o @

 (1) 3.28mm        (2) 3.31mm      (3) 3.78mm
 (4) 3.81mm        (5) 3.84mm (2020-02)

116. jksh¾ le,smrhl m%Odk mßudK fldgia 19 l È.la 

iudk jksh¾ mßudK fldgia 20lg fnod we;' l=vdu 

ñkqu ùu i`oyd m%Odk mßudKfha fldgil È. 0.025mm 
fldmuK úh hq;=o@ 

 (1) 0.5mm        (2) 1.0mm      (3) 1.5mm
 (4) 2.0mm        (5) 2.5mm (2021-02)

B

117. rEmfha § we;af;a f,day is,skavrhl úIalïNh uekSug 
iSreudre lrk ,o j¾ksh¾ le,smrhls' j¾kshrh úYd, 
lr fjku fmkajd we;' 

^ &  fuu j¾kshrfha fldgia 10la m%Odk mßudKfha la i 9mm 
iuÕ iumd; fõ kï is,skavrfha úYalïNh f,i 
,efnk mdGdxlh l=ulao@

 
^ &  jvd ksjerÈ fjk;a ñkqï WmlrKhl j¾kshrfha ii

fldgia 50la m%Odk mßudkfha w¾O ñ,s ógr fldgia 
49la iu. iumd; fõ' fuu WmlrKfha l=vdu ñkqu 
l=ulao@

D D C
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miq.sh úNd. rpkd wNHdi

 

118. uhsfl%dóg¾ bial=remamq wdudkhl fldgila rEm 

igyfkka fmkakqï flf¾' ^th mßudKhg weo ke;& 

tys Èod,fha fnÿï 50la we;s w;r th mQ¾K jghla 

lrlejQ úg Èod, ú,af,ys  ,l=Kq fldg we;s

 mßudKfha tla fnÿulg ^ & wkqrEm ÿrla .uka 0.5mm
lrhs'



 ̂ &   WmlrKfha l=vdu ñkqu l=ulao@a

b A & lsishï ñkqula ,nd.ekSfï§ u.ska kï fldg we;s 

fldgi ̂Èod, ysi& jeo.;a fufyhla bgq lrhs'

  ^1& th l=ulao @

  ^2& ^1& ys i|yka fufyh bgq lr.ekSfï§ Èod, ysi  b 

ksjerÈj Ndú;d l< nj Tn ikd: lr .kafka flfiao@

c& bial=remamq wdudkfha uQ,dxl fodaIhla we;akï Tn 

    th ks¾Kh lrkafka flfiao@

0

10
15

25

A

^ & jdfka fnda,hl úIalïNh uekSu i|yd bial=remamq d
wdudkh Ndú;d lrk ,§' túg ,enqKq mdGdxlh m%Yakh 

wdrïNfha§ fmkajd we;s rEm igyfka olajd we;' 

wdudkfha uQ,dxl fodaIhla fkdue;s kï" fnda,fha 

úIalïNh fldmuKo@ ̂ &2.65mm

^ & isyska lïìhl úIalïNh uekSu i|yd uhsfl%dóg¾ e
bial=remamq wdudkhla j¾ksh¾ le,smrhlg jvd fhda.H fõ' 

fuhg m%Odk fya;=j fokak' 

^ & uhsfl%dóg¾ bial=remamq wdudkhla Ndú;d fldg èjksudk f

lïìhl úIalïNh i|yd jvd fyd| w.hla Tn ,nd .kafka 

flfiao@  

^ & jZksh¾ le,smrhla Ndú;d fldg ,nd.; yels tfy;a g
uhsfl%dógr bial=remamq wdudkhlska ,nd.; fkdyels 

fjk;a ñkqï folla kï lrkak'

(1991 A/L)

119.  me;a;l È. jk iup;=ri%dldr isÿrlska iukaú;" b 
me;a;l È. jk ;=kS" taldldr iup;=ri%dldr f,day a 
;yvqjla rEmfha fmkajd we;' iy fikaáógr a b 
lsysmhl m%udKfhka hqla; fõ' o  o ;yvqfõ >klu a b
(t) (m) o ialkaOh o yels ;rï ksjerÈj uek .ekSug 
wjYHj we;' 

  uekSu i`oyd Ndú;d l< yels b;du iqÿiq (a) t
mÍCIKd.dr ñkqï WmlrKh l=ulao@

  by; WmlrKh Ndú;d lr ñkqula .ekSug fmr (b) 
jeo.;a mÍlaIdjla l< hq;=j we;' th l=ulao@

  iy uekSu i`oyd Tng j ksh¾ le,smrhla § we;' (c)   a b ’

   ks¾Kh lsÍu i`oyd Tn Wmfhda.S lr .kafka (i) a 
le,smrfha l=uk fldgio@

    ks¾Kh lsÍu i`oyd Tn Wmfhda.S lr .kafka (ii) b
le,smrfha l=uk fldgio@

b a

  uekSu i`oyd Ndú;d l< yels b;du iqÿiq mÍCIKd.dr (d) m
ñkqï WmlrKh l=ulao@

  iy weiqfrka f,dayfha >k;ajh fmkaùu i`oyd (e) m,a,b t 
m%ldYkhla ,shd olajkak' 

  ;yvqfõ tlsfklg fjkia ia:dk mylska tys >klu (f) t 
uksk ,o w;r ,nd .;a w.hhka my; § we;' 

          1.10mm   1.11 mm   1.12mm   1.12mm    1.11mm

    fï i`oyd Ndú;d lr we;s ñkqï WmlrKfha l=vdu (i)
ñkqu l=ulao@

     ;yvqfõ uOHkH >klu .Kkh lrkak' (ii) 
  by; .Kkh l< ms<s;=r oYu ia:dk fldmuK (iii) 

ixLHdjlg Tn fokafkao@ thg fya;=j meyeÈ,s 
lrkak'  

 ;yvqfõ mßudj ks¾Kh lsÍfï l%uhla f,i th c,fha (g) 
.s,ajd tu.ska úia:dmkh jk c, mßudj uekSu 

YsIHfhl= úiska fhdckd lr we;' fuu w.h by; yd a,b 
t Ndú;d fldg .Kkh l< w.h yd ixikaokh lsÍfïoS 
t;rï ksjerÈ fkdjkafka wehs ±hs i`oyka lrkak'

(1995 A/L)

120.

0
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í21.

(a)  rEmfhys fmkajd we;s uhsfl%dóg¾ bial=remamq 

wdudkfhys iy i,l=Kq lrk ,o fldgia kï A, B, C D 
lrkak' 

^ & ^ & by; uhsfl%daóg¾ bial=remamq wdudkfhys l=vd u ñkqu b i

mm 0.01mmj,ska l=ulao @ ̂ &

     ̂ & fnda,fhys úIalïNh i|yd Nd.sl fodaIh ,shd   iv
olajkak' 

  ^ixLHd;aul iq¿lsÍï wjYH fkdfõ&

 ^ & jia;=j muKg jvd f;rmSu je,elaùu i|yd v
uhsfl%dóg¾ bial=remamq wdudkfha fhdod we;s 
mQ¾fjdamdh l=ulao @

0.01
6.51

 ̂ &   rEmfhys fmkajd we;s mßÈ jD;a;dldr yrialvla iys; c 3
lïìhla ̂ È. iy &;eáhlg ̂úIalïNh l = 55 cm  d  = 4mm 1

d  = 5cm t = 3mm 2 iy .Klu & iúlr we;' jryka ;=<§ 

we;s úYd,;aj" wdikak w.hka fõ' 

 
 ^ &  by; tla tla rdYsh uekSu i|yd  i

ógr rE,"  f.da,udkh" j¾ksh¾ 
le,smrh iy uhsfl%dóg¾ 
bial=remamq wdudkh hk ñkqï 
WmlrK w;frka jvd;au iqÿiq 
WmlrKh ,shd olajkak'

  
 ̂ & ;eáfhys >klu i|yd ii

j v d  f y d |  w . h l a 
,nd.ekSug Tn wkq.ukh 
lrk mÍCIKd;aul l%shd 
ms<sfj, l=ulao@

^ & tla;rd j¾.hl fmd,s;Ska fld,hl ^ & d polythene sheet
>klu uhsfl%dóg¾ bial=remamq wdudkfha l=vd u ñkqug 
jvd fnfyúka l=vd fõ' uhsfl%dóg¾ bial=remamq wdudkh 
Ndú;fhka fld,hl >klu ksudkh lsÍu i|yd l%uhla 
fhdackd lrkak'

d1

d2

t

l

    ̂ & by; rEmfhys fmkajd we;s fnda,fha úIalïNh i|yd ii
mßudKfha mdGdxlh j,ska ,shkak' ̂ &mm 6.48mm

 

 ^ & uQ,dxl fodaIh fidhd.ekSu i|yd uhsfl%dóg¾ iii

bial=remamq wdudkh ilid we;s wjia:djla 2 rEmfhys 

fmkajd we;'

 

 fnda,fha úIalïNh i|yd ksjerÈ w.h j,ska mm 
olajkak' ̂ &6.51mm

5

0

45

40

0

 )(2004 A/L) 

3 rEmh

R b2

6h
h
2

= +^ & fuu f.da,fha l=vdu ñkqu l=ulao@a

^ &   f.da,udkh" jl% mDIaGh u; ;eîug fmr th b
iu;,;yvqjl a u; ;nd iSreudre l< hq; =h' 

bial=remamqfõ ;=v hï;ug ùÿre ;yvqj u; iam¾Y ù we;s 

nj Tn mßËKd;aulj ;yjqre lr .kafka flfiao@

^ &  bkamiq f.da,udkh ldpfha jl% mDIaGh u; ;nkq ,efí'c
  ̂ &  ks¾Kh lr .ekSu i|yd B,. ñkqu ,nd.ekSug i h

fmr Tn úiska isÿlrk iSreudrej l=ulao@

  ̂ & by; i|yka iSreudrefjka miq Tn f.da,udkfhka  ii
.kakd mdGdxlh l=ulao@

^ &  wêl Ndú;fhka miq iuyr f.da,udk j, isria d
mßudKfhka mdGdxl ,nd.ekSu jvd ksrjoH úh 

fkdyel' fuhg fya;=j l=ulao@

^ &  ks¾Kh lsÍu i|yd f.da,udkfha mdo w;r uOHkH ÿr e  R
Tn úiska uek .; hq;=h'

  ̂ &  ks¾Kh lsÍu i|yd Tn l=uk ñkqï WmlrKh  i  b
Ndú; lrkafkao@

  ̂ &  ks¾Kh lsÍu i|yd Tn wkq.ukh lrk ii b
mÍlaIKd;aul mshjr fudkjdo@

^ &   jl%;d wrh uekSu yer f.da,udkfha ;j;a Ndú;hla f
fokak'

^ &   by; § we;s f.da,udkfha l=vdu ñkqï ;j;a l=vd lr g
.ekSu i|yd l%uhla fhdackd lrkak'

h

A B (2011 A/L)

122. mÍËKd.drhl Ndú;d jk f.da,udkhla 1 rEmfha 

fmkajd we;' jD;a; mßudKfha we;s fldgia .Kk 50 ls' 

jD;a; mßudKh mQ¾K jg folla lerlefjk úg isria 

mßudKh u; tys f¾Çh m%.ukh ls'1 mm 

 ;,-wj;, ldphl jl% mDIAGfha jl%;d wrh ks¾Kh 

lsÍu i|yd f.da,udkh Ndú;d lrhs' tjeks ks¾Kh 

lsÍul§ 2 rEmfha fmfkk mßÈ f.da,udkh ldpfha jl% 

mDIaGfha u; ;nkq ,efí' f.da,udkh Ndú;fhka 

rEmfha fmkajd we;s iy  ñkqï ,nd .ekSfuka miq h  b
jl%;d wrh ̂ & my; iQ;%h uÕska ksßKh l< yel'R

h

b
2 rEmh

1 rEmh
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rpkd wNHdih
47.

miska fmkajd we;'

123..

01. ’ j ksh¾ le,smrhla 

02. bf,lafg%dksl ;=,djla

rEmh
jZksh¾ le,smrfha 

lshùu  
ksjerÈ lrk ,o 

mdGdxlh
ñkqfï ku

(i)

(ii) x1

(iii) x2

(iv)  x3

(v) x4

(2014 A/L)
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 nyqjrK wNHdi ms<s;=re

(01) 03 (02) 02 (03) 04 (04) 02 (05) 03

(06) 05 (07) 02 (08) 03 (09) 03 (10) 04

(11) 01 (12) 03 (13) 04 (14) 04 (15) 05

(16) 03 (17) 05 (18) 03 (19) 02 (20) 03

(21) 01 (22) 05 (23) 04 (24) 05 (25) 03

(26) 04 (27) 02 (28) 01 (29) 01 (30) 04

(31) 01 (32) 04 (33) 01 (34) 03 (35) 02

(36) 04 (37) 04 (42) 05 (43) 04 (44) 02

(45) 02 (46) 03 (47) 02 (48) 03 (49) 04

(50) 04 (51) 04 (52) 02 (53) 02 (54) 04

(55) 02 (56) 02 (57) 04 (58) 04 (59) 04

(60) 03 (61) 04 (62) 02 (63) 02 (64) 02

(67) 03 (68) 02 (69) 03 (70) 03 (71) 05

(72) 01 (73) 02 (74) 03 (75) 05 (79) 05

(80) 04 (81) 05 (82) 03 (85) 02 (86) 05

(87) 02 (88) 02 (89) 03 (90) 04 (91) 04

 miq.sh úNd. nyqjrK wNHdi ms<s;=re

(96) 05 (97) 03 (98) 02 (99) 02 (100) 01

(101) 02 (102) 01 (103) 03 (104) 01 (105) 03

(106) 03 (107) 03 (108) 02 (109) 03 (110) 05

(111) 05 (112) 03 (113) 04 (114) 03 (115) 03

(116) 01

WORD GUIDE

l=vdu ñkqu

uQ,dxl fodaIh

j ksh¾ uQ,O¾uh’ 

bial=remamq uQ,O¾uh

Nd.sl fodaIh

m%;sY; fodaIh

wiumd; fodaIh

j ksh¾ mßudKh’

jD;a;dldr mßudKh

isria mrsudKh 

ndysr ykq

wNHka;r ykq

.eUqr uksk l+r

ip, ykq

wp, ykq

ls‚ysrh

LEAST COUNT

ZERO ERROR

VERNIER PRINCIPLE

SCREW PRINCIPLE

FRACTIONAL ERROR

PERCENTAGE ERROR

PARALLAX ERROR

VERNIER SCALE

CIRCLAR SCALE

VERTICAL SCALE

EXTERNAL JAWS

INTERNAL JAWS

PIN/DEPTH MEASURING BLADE

SLIDING JAW

FIXED JAW

ANVIL

boao

Èod,h

SPINDLE

THIMBLE

Èod, ysi

bial=remamq ;=v

THIMBLE HEAD / RATCHET

SCREW TIP

MEASURING INSTRUMENTS 
ñkqï WmlrK

(92)     03      (93)    03        (94)    03      (95)     05     


