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úrEmKh  (Deformation)

ndysr n, hgf;a jia;=jl iajNdúl yevh fjkia ùu úrEmKh f,i ye¢kafõ' úrEmKfhys m%fNao ;=kls'

1' taludk úrEmKh (one dimensional deformation) :-
ndysr n, hgf;a f¾Çh ñkqïj, isÿjk úrEmKh taludk úrEmKhhs'

2' oaúudk úrEmKh (two dimensional deformation) :-
ndysr n, hgf;a lafIa;%M, ñkqïj, isÿjk úrEmKh oaúudk úrEmKhhs'

3' ;%sudk úrEmKh (three dimensional deformation) :-
ndysr n, hgf;a mßud ñkqïj, isÿjk úrEmKh ;%sudk úrEmKhhs'

m%;Hia:;dj  (Elasticity)

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

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

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

m%;Hia: n,h  (Elastic force)

ndysr n, hgf;a jia;=jl iajdNdúl yevh fjkia jk úg Bg tfrysj jia;=fõ wKq u.ska we;s lrk wka;¾ wKql

n,h m%;Hia: n,h fyj;a m%;smdok n,h (restoring force) f,i ye¢kafõ' m%;Hia:;d .=Kh fyj;a kej; uq,a

yevhg m;a ùug we;s yelshdj we;sjkafka fuu n,h ksidh'

m%;Hia:;dj - ELASTICITY
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m%;H n,h -   (Stress)
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úl%shdj -   (Strain)
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------------------------------------------------------------------------------------------------------------------------------------------------------

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

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

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

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

• wd;kH" iïmSvl" úrEmK yd kslr hkqfjka m%;H n, yd úl%shd j¾. y;rls' kuq;a Wiia fm<§ wm yodrkafka

wd;kH yd iïmSvl hk wjia:d fol muKs'

wd;kH m%;H n,h yd wd;kH úl%shdj

(Tensile stress and tensile strain)

fuh >k øjH iïnkaOfhka Ndú; fõ'

iïmSvl m%;H n,h yd iïmSvl úl%shdj

( Compressive stress and compressive strain )

fuho >k øjH iïnkaOfhka Ndú; fõ'

L

wd;kH m%;Hia: n,h
(tensile elastic force)
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iïmSvl m%;Hia: n,h
(compressive elastic force)
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n, - ú;;s yd m%;H n, - úl%shd m%ia:dr

( Load - extension and stress - strain graphs )

lïìhla jekaklg fhdok n,h (F) iuÕ tys ú;;sfhys (e) fjkia ùu;a wkqrEm m%;H n,h ()
iuÕ úl%shdfjys () fjkia ùu;a my; ±lafõ'

iudkqmd;sl iSudj ( A ) (- ( Proportional limit )

O isg A olajd úl%shdj fhdok m%;H n,hg iudkqmd;slj ^tlg tlla f,i& fjkia fõ' fuu ,CIKh wjika jk

A ,CIHh iudkqmd;sl iSudjhs'

m%;Hia: iSudj ( B ) (- ( Elastic limit )

AB fldgi ;=, úl%shdj m%;H n,hg iudkqmd;sl fkdfõ' tfy;a B isg O olajd m%;H n,h l%ufhka wvq lrk úg

úl%shdj wvqjkafka uq,a jl%h wkq.ukh lrñks' m%;H n,h iïmq¾Kfhkau bj;a l, úg lïìh tys uq,a È.u ,nd

.kS' tkï OB fldgi ;=, lïìh m%;Hia: f,i yeisf¾' fuu ,CIKh wjika jk B, m%;Hia: iSudjhs'

wjk;s ,CIHh ( C )  (- ( Yield point )

m%;Hia: iSudj blau jQ ú.i lïìfha wKql ia:r" tlla wfkl u; i¾mKh ùug mgka .kS' fuh iqúld¾Hh

m%jdyh (Plastic deformation) f,i ye¢kafjk w;r lïìh iqúld¾h wjia:dfõ we;ehs lshkq ,efí' m%;Hia: wjia:dfõ

isg iqúld¾H wjia:djg m;aùu úl%shdfõ yÈis jeäùulska fmkakqï flf¾' C uÕska ±lafjk fuu wjia:dj wjk;s

,CIHhhs'

iqúld¾h m%foaYh ;=,  C' jeks ia:dkhl§ m%;H n,h l%ufhka wvq l,fyd;a úl%shdfõ fjkia ùu uq,a jl%h wkq.ukh

fkdlrhs' th C'O' ir, f¾Ldj wkq.ukh lrk w;r m%;H n,h uq¿ukska bj;a l,o OO' u.ska ±lafjk iaÓr

úl%shdjla lïìfha yg.kS'

ì÷ï ̂ Wmßu& m%;H n,h ( D )  (- ( Breaking stress )

m%;H n,h ;j ÿrg;a jeä lsÍfï§  D ys§ th Wmßu w.hla .kS' fuh ì÷ï m%;H n,hhs' bkamiq lïìh l%ufhka isyska

ù f.dia  E ys§ ì£ hhs' E fyaol ,CIHhhs' (breaking point)
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F

e

;kH øjH ( Ductile materaials)

n,h l%ufhka jeä lrk úg Èla ù iqúld¾h wjia:djo miq fldg miqj ì£ hk øjH ;kH

øjH f,i ye¢kafõ'

Wod (- Bhï" ;U" jdfka we;=¿ fndfyda f,day j¾.

Nx.=r øjH (Brittle materials)

n,h l%ufhka jeä lrk úg m%;Hia: iSudj blau jQ ú.i ì£ hk øjH Nx.=r øjH f,i

ye¢kafõ'

Wod (- ldnka wkqmd;h wêl jdfka" ùÿre" ÖkÉpÜá" .fvd,a

yqla kshuh ( Hook's law )

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

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

F  e

F   =   k e

• ffoYsl iajrEmh ie,l= úg"   F  =  – k x

m%;Hia:;d udmdxlh ( Elastic moduli )

iudkqmd;sl;ajfha ksh;h jk E, wod< øjH j¾.h u; r|d mj;sk ksh;hla jk w;r th tu øjHhfhys m%;Hia:;d

udmdxlh f,i ye¢kafõ'

    

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

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

hx udmdxlh - [Y]  ( Young's modulus )

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

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

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

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

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

k - n, ksh;h (force constant)
^ÿkq ksh;h& (spring constant)




ys tall ( ----------------------------

ys udk ( ----------------------------
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•         =   Y  F     = e

by; iólrKh F = kx iuÕ iei£fuka fmkS hkafka"

k    =             njhs'

fï wkqj ÿkq ksh;h fyj;a n, ksh;h my; idOl u; r|d mj;S'

1' yrialv j¾.M,h

2' uq,a È.

3' hx udmdxlh ̂ tkï øjH j¾.h&

weÈ lïìhl Yla;sh $ m%;Hia:;d úNj Yla;sh $ úl%shd Yla;sh

( Energy stored in stretched string / Elastic potential energy / Strain energy )

lïìh u; fhÿkq uOHkH n,h =

=

tu n,fhka l, ld¾h =

 lïìfha .nvd ù we;s úl%shd Yla;sh W kï"

lïìfha mßudj" =

A L  mßudjl úl%shd Yla;sh =

 tall mßudjl úl%shd Yla;sh =

=

n, - ú;;s m%;H n, - úl%shd

j¾.M,h = ½  F e j¾.M,h   =    ½  
= úl%shd Yla;sh = tall mßudjl

úl%shd Yla;sh
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fofl,jßka iúl, oKavl fyda ;ka;=jl WIaK;ajh iuÕ yg.kakd n,h i|yd m%ldYkh

( Expression for stress built up due to change in temperature of clamped rods and strings )
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wNHdi

01. Time target : 3  minutes

500 kg ialkaOhla È. 3 m yd yrialv j¾.M,h 0.2 cm2 jk lïìhlska t,ajkq ,efí' túg lïìfha È.

0.4 cm m%udKhlska jeä fõ' lïìfha m%;Hdn,h" úl%shdj iy lïìh ;kd we;s øjHhfha hx udmdxlh .Kkh

lrkak'

02. Time target : 4  minutes

ialkaOh 100 kg jk wdfrdaylhlg iïnkaO lr we;s jdfka flan,hl m%;Hia: iSudj 8×107 Nm–2 fõ'

flan,h u; m%;Hn,h" tys m%;Hia: iSudfjka 25% la fkdblauùu msKsi wdfrdaylhg ,nd.; yels Wmßu

;ajrKh .Kkh lrkak' flan,fha yrialv j¾.M,h 1 cm2 fõ' fuys§ flan,fha úl%shdj fldmuKfõo @

jdfkaj, hx udmdxlh 2×1011 Nm–2 fõ'

03. Time target : 2  minutes

È.  L  yd wrh  r  jQ f,day lïìhlg tla;rd Ndrhla fh¥ úg we;sjk úls%hdj 8.0 × 10–4 úh' fuu lïìh

fjkqjg iudk È.la we;s tfy;a wrh r/2  jQ tu f,dayfhkau iE¥ fjk;a lïìhla Ndú; lf,a kï tu Ndrh

hgf;au we;sjk úls%hdj fidhkak'

04. Time target : 4  minutes

È. 1.0 m yrialv j¾.M,h 0.5 mm2 jQ jdfka lïìhl tla fl<jrla oDV wdOdrlhlg iïnkaO lr wfkla

fl<jrg 2 kg Ndrhla iïnkaO lsÍfuka ir, wj,ïnhla idod we;' fuu ialkaOh lïìh ;sriaj msysgk

mßÈ tla me;a;lg úia:dmkh lr ksoyia lrk ,§' Ndrh tys p,s;fha my<u ,CIHh yryd .uka lrk

fudfydf;a lïìfha ú;;sh fidhkak' jdfkaj, hx udmdxlh 2×1011 Nm–2 ̂ m%;Hia:;d úNj Yla;sh fkdi,ld

yßkak'&

05. Time target : 3  minutes

È. 0.5 m yd yrialv j¾.M,h 1.2 mm2 jQ jdfka lïìhl tla fl<jrlg 1.0 kg Ndrhla iïnkaO lr th

lïìh iu. iqug ;sria ;,hl N%uKh ùug i,iajk ,§' fuys§ Ndrfha N%uKh fya;=fjka lïìfha we;s jQ

ú;;sh 2.0 mm kï tys N%uK iS>%;dj fidhkak' ̂ jdfkaj, hx udmdxlh = 2.0 × 1011 N m–2)

06. Time target : 3  minutes

hx udmdxlh Y jQ øjHhlska È. l jQ ir, wj,ïNhl ;ka;=j ;kd we;' ;ka;=fõ yrialv j¾.M,h A o
wdrïNfha§ tys foda,k ld,h T o fõ' wj,ïnfha my< fl<jrg mg wu;r Ndrhla .eg .eiQ úg kj

foda,k ld,h fidhkak'

07. Time target : 3  minutes

yrialv j¾.M,h  1 cm2  iy È.  1 m  jk lïìhla ;kd we;af;a hx udmdxlh  2 × 1011  Nm–2  jQ f,dayhlsks'

ksh; ndysr n,hla u.ska tys È. 1 mm  m%udKhlska jeä lsÍfï§ tu n,h u.ska isÿ flfrk ld¾h m%udKh

fidhkak'

08. Time target : 2  minutes

lïìhla leãu ioyd wjYH wju n,h 4 N fõ' fuu lïìh iudk fldgiA follg lmd tajd iudka;r.;j

iïnkaO lr ixhqla;hg n,hla fhdokq ,efí' ixhqla; lïìh leãu ioyd fuu n,hg ;sìh hq;= wju w.h

fidhkak' ̂lïì lefvk f;lau yqla kshuh fhfoa&

09. Time target : 2  minutes

f,day lïìhl È. 1 mm m%udKhlska jeä lsÍug isÿ l, hq;= wju ld¾hh 2 J fõ' tu f,dayfhkau ;kd we;s

tfy;a wrh m<uq lïìfha fuka fo.=Khlao È. m<uq lïìfha fuka wvlao jk lïìhl È. 1 mm m%udKhlska

jeä lsÍu ioyd l< hq;= wju ld¾h m%udKh fidhkak'
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10. Time target : 3  minutes

P yd Q  lïì tlu øjHhfhka ;kd ;sfí' P ys wrh Q ys wrh fuka fo.=Khla jk w;r P  ys È. Q ys È. fuka

f;.=Khla fõ' iudk Ndr fh¥ úg tajdfha iudkqmd;sl iSud blaujd fkdhhs kï"

hk wkqmd;fha w.h fidhkak'

11. Time target : 3  minutes

iajdNdúl È. 2 m  jQ ÿkakla  2.25 m  olajd we§fï§ .nvd jk Yla;sh 0.5 J  fõ' th ;j;a  0.05 m  lska

we§fï§ .nvd jk w;sf¾l Yla;s m%udKh fldmuKo @

12. Time target : 3  minutes

<ufhl= ,. ;sfnk legfmda,hl rn¾ máfhys È. 20 cm  o yrialv lafIa;%M,h  1.0 mm2  o fõ' rn¾ máh

tys È. 24 cmjk f;la weo tu.ska  10 g  l ialkaOhla we;s .,a leghla m%lafIamKh lrkq ,efí' Yla;s

ixiaÓ;sh Wmfhda.S lrf.k ., m%lafIamKh lrkq ,enQ m%fõ.h fidhkak' rn¾ ioyd hx udmdxlh

5 × 108  Nm–2  fõ'

13. Time target : 3  minutes

100 mm  È. rn¾ máhla 1 mm   Èla lsÍug 2 N n,hla wjYH fõ" fuu rn¾ máh ndyq w;r ÿr 100 mm  la

jQ legfmda,hl ndyq w;r .eg .id w;af;a we§ula ke;sj idudkH Èf.ys mj;sk mßÈh' ialkaOh  0.05 kg

jk .,la fuu rn¾ máfha uOH ,CIfha ;nd 120 mm  la yß fl<ska miaig weo w; yeßh úg ., ,nd.kakd

m%fõ.h fidhkAAk'

14. Time target : 3  minutes

lr;a; frdaohlg jdfka mÜgula jEoaoùu ioyd th 420 0C  l WIaK;ajhla olajd r;a lrk ,§' mÜgu

.eiSfuka miq th 20 0C olajd isis,a lrkq ,enQfõ kï túg mÜgu ,laù we;s m%;Hd n,h fidhkak' ̂ jdfka

ioyd Y = 2 × 1011  Nm–2  o  = 1.2 × 10–5  K–1  o fõ'&

15. Time target : 4  minutes

,S lr;a; frdaohlg jdfka ghr mÜgula iúlsÍfï§ ghrh hï WIaK;ajhla olajd r;alr th frdaohg iúlr

miqj isis,a ùug bv yßk ,§' mßirfha WIaK;ajh jk 25 0C olajd isis,a jQ miq iudkqmd;sl iSudj

fkdblauùug kï" ghrh r;a l< yels Wmßu WIaK;ajh fidhkak' ghrfhA yria lfvys m<, 5 cm o

>klu 4 mm o kï isis,a ùfuka miqj ghrh ,la ù we;s wd;;s n,ho fidhkak' jdfka ioyd Y = 2 × 1011

Nm–2  o = 1 × 10–5  K–1 iudkqmd;sl iSudj 2.75 × 108  Nm–2 o fõ'

16. Time target : 4  minutes

È. 25 cm jk AB  ms;a;, oKavla yd thg iudk úYalïNhla we;s È. 50 cm jk BC jdfka oKavla B

,CIHfha§  tlg iïnkaO lr A yd C ,CIHj,§ oDV f,i l,ïm lr we;' moaO;sfha WIaK;Ajh 40 0C  lska

by< kexjQ úg tla tla oKav ,lajk m%;Hdn,h fidhkak'

jdfka ioyd = 1.2 × 10–5  K–1 ,  Y = 2 × 1011  Nm–2 o

ms;a;, ioyd = 1.8 × 10–5  K–1 ,  Y = 1 × 1011  Nm–2  o fõ'

P ys úls%hd Yla;sh

Q ys úls%hd Yla;sh
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17. Time target : 4  minutes

m<uq rEmfha olajd we;s mßÈ iudk udk we;s ovq folla T
WIaK;ajhl§ oDV wdOdrl folla w;r iúlr we;af;a weÈula fyda

f;rmSula w;s fkdjk mßÈh' ±ka fojk rEmfha ±lafjk f,i

moaO;sfha WIak;ajh T   m%udKhlska by< kexjqjfyd;a ovq foflys

fmdÿ uqyqK; p,kh jk ÿr jk L "

L  =            L T u.ska fokq ,nk nj fmkajkak'

18. Time target : 6  minutes

tla tla oKafvys yrialv lafIa;%M,h 1 cm2 jq iy È. 30 cm jQ AB
ms;a;, oKav BC jdfka oKav fl<jßka fl<jr fj,aäka lr we;'

300C §" ixhqla; oKafvys fl<jrj,a tlsfkl w;r mr;rh 60 cm jQ

wp, ì;a;s follg rEmfha fmkajd we;s mßÈ iúlr we;' bkamiq iïmQ¾K

oKavu 2300C g r;a lrkq ,efí'

i. tajdg ksoyfia m%idrKh úh yels kï tla tla oKafâ we;sjk m%idrKh fldmuKo @

ii. by; i|yka lr we;s mßÈ oKav iúlr we;s kï iïmSvk n,h ksid ì;a;sh u; we;sjk m%;sl%shdj

fldmuKo @ ̂ r;a lsÍu ksid oKafâ keóula isÿfkdfõ hehs Wml,amkh lrkak'&

iii. fj,aäka lr we;s ikaêh ol=Kg fyda jug fldmuK m%udKhla p,kh fõo @

ms;a;,j, m%idrK;dj = 2.0 × 10–5 C–1

jdfkaj, m%idrK;dj = 1.0 × 10–5 C–1

ms;a;,j, hxudmdxlh = 1.0 × 1011 Nm–2

jdfkaj, hxudmdxlh = 2.0 × 1011 Nm–2

19. Time target : 6  minutes

,S frdaohl úIalïNh  1002 mm  fõ' fuhg  30 0C  § úIalïNh  1000 mm  jk ms;a;, mÜgula iúl,

hq;=j we;' ,S frdaofha yd mÜgfñ m<,  50 mm  fõ' ,S frdaofha úIalïNh WIaK;ajfhka fyda f;rmSfuka

fjkia fkdfõ' ms;a;, j, hxudmdxlh 0.9 × 1011  Nm–2  o f¾Åh m%idrK ix.=Klh 20 × 10–6  0C–1  o fõ'

i. mÜgu frdaohg iúlsÍug th r;al< hq;= wju WIaK;ajh

ii. mÜgfï we;sjk ú;;sh

iii. mÜgfï >Klu  5 mm kï mÜgfï we;sjk wd;;sh

iv. mÜgu yd frdaoh iu;=,s;;djhg meñKs úg" mÜgfï yß w¾Ohl n, iu;=,s;;djh ioyd n,

igykla wÈkak'

v. tajdhska mÜgfï mDIaGh u; we;sjk mSvkh fidhkak'

20. Time target : 4  minutes

105 cm È.e;s ieye,ä  oKavla ;sriaj isák fia tys fofl<jrg .eg.eiQ

iudk È.e;s A iy B isria lïì folla u.ska t,a,d ;sfí' B lïìfha yrialv

j¾.M,h A ys yrialv j¾.M,h fuka fo.=Khla jk w;r lïì iE§ we;s

øjHhkays hx udmdxlj, wkqmd;h YA : YB = 3 : 2  fõ' lïì foflysu we;sjk

i. m%;Hdn, iudk ùu ioyd"

ii. úls%hd iudk ùu ioyd" W Ndrh t,aúh hq;af;a ljr ,CIhlskao @

L L

T

T+T

L

, Y1 , Y2

1 rEmh

2 rEmh

Y1  – Y2

Y1  + Y2
( )

A B C

B

105 cm

A

W
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21. Time target : 3  minutes

100 cm  È.la we;s ieye,ä  oKavla iudk È.e;s A  iy B lïì follska t,a,d we;' oKav ;sriajo lïì fol

tys fl<jrg .eg.id o we;' A  ys yrialv j¾.M,h 1 mm2 o B  ys yrialv j¾.M,h 2 mm2  o fõ'  A iy

B  ys iudk úls%hd we;s lsÍug W nrla oKafâ l=uK ,laIhl t,a,sh hq;=o@

A ys hx udmdxlh 2.0 × 1011  Nm–2  o" B ys hx udmdxlh 1.6 × 1011  Nm–2  o fõ'

22. Time target : 4  minutes

uyd ud¾.hg by<ska ;sriaj t,a,d we;s È. 10 m  yd wrh 1.0 mm jk lïìhl uOH ,CIHfhka  400 g  l
ialkaOhla we;s úÿ,ss mykla t,a,d we;' myk t,a,Sug l,ska lïìh ;sriaj ;snqKs kï " myk t,a,Su ksid

lïìfha uOH ,CIfhys we;sù ;sfnk md;kh fidhkak' lïìh idod we;s øjHhfha hx udmdxlh

1.6 × 1011  Nm–2   fõ'

23. Time target : 6  minutes

0.5 m l tl iudk È.lska yd yrialv j¾.M,h ms<sfj,ska 0.5 cm2 iy 0.2 cm2 jk taldldr jdfka lïì

folla tlsfklg iïnkaO fldg we;af;a È. 1 m la jk ixhqla; lïìhla iEfok mßÈh' jdfkaj, hx

udmdxlh yd iudkqmd;sl iSudj ms<sfj<ska 2.0×1011 N m–2 iy 2.5×108 N m–2 fõ'

i. iudkqmd;sl iSudj blau fkdhk mßÈ by; ixhqla; lïìfhka t,aúh yels Wmßu ialkaOh fldmuKo@

fuu wjia:dfõ§ ixhqla; lïìfha we;sjk iïmQ¾K Èf.ys jeäùu .Kkh lrkak'

ii. lïì fol tlsfklg iudka;r jk fia tajdfhys fl<jrj,a tlsfklg iïnkaO fldg È.ska 0.5 m
jk hxhqla; lïìhla idod we;akï" iudkqmd;sl iSudj blau fkdhk mßÈ fuu ixhqla; lïìfhka

t,aúh yels Wmßu ialkaOh fldmuKo @

24. Time target : 4  minutes

me;a;la 10 cm  jk yd 5 kg  nr >Klhla ;sria iu;, mDIaGhla iu. iam¾Yj mj;S' >Klh;a mDIaGh;a

w;r iaÓ;sl >¾IK ix.=Klh 0.4   lao" i¾mK >¾IK ix.=Klh 0.3  la o fõ' 2 m   la È. yrialv

2 mm2  la jk ;sria hlv lïìhl tla fl<jrla >Klhg iïnkao lr lïìfha wksla fl<jßka wÈkq

,efí'

i. >Klh iSudldÍ iu;=,s;;djfha we;s úg" lïìfha we;sjk wd;;sh  yd ú;;sh

ii. >Klh  10 m s–1   l  taldldr m%fõ.hlska p,s; lsÍfïÈ lïìfha we;sjk wd;;sh yd ú;;sh

iii. >klh  10 m s–2   l ;ajrKhlska p,s; lsÍfï§ lïìfha we;sjk wd;;sh yd ú;;sh fidhkak'

^ hlv j, hxudmdxlh 1 × 1011  Nm–2 fõ' &

25. Time target : 4  minutes

rEmfha ±lafjk f,i È. 85.0 cm  jQ >Klï we¨ñkshï oKavla (A)  yd isyska jdfka

lïìhla (B), 10 0C § lsisÿ wd;;shlg hg;a fkdjk fia tlsfklg iudka;rj iïnkao

fldg ;sfí' moaO;sfha WIaK;ajh 120 0C olajd by< kexjq úg ̂ we¨ñkshï oKav ksoyfia

m%idrKh jk nj Wml,amkh lrñka& jdfka lïìfha yg.kakd m%;Hd n,h fidhkak'

we¨ñkshï ioyd  = 2.3 × 10–6  0C–1  o"

jdfka ioyd = 1.1 × 10–6  0C–1  yd  Y = 2 × 1011 Nm–2  o fõ'

26. Time target : 4  minutes

L   È.ska hq;a oKavla  l  È.lska Èlal, úg tys .nvd jk Yla;sh talSh mßudjg                 nj fmkajkak'

fuys  E  hkq øjHhfha hxudmdxlhhs' ÿïßh ud¾.hla ioyd Ndú; lrk È.= fj,avq jdfka mS<sj, m%idrKh

j,lajd ,Sug tys l,ïmj, mj;sk >¾IKh WmldÍ fõ' tla tla mS,af,a yrialv j¾.M,h 75 cm2 kï

WIaK;ajh  10 0C  lska jeä l, úg ÿïßh ud¾.fha lsf,daógrhl .nvd jk m%;Hia: Yla;sh ljf¾o @

jdfka j, f¾Åh m%idrK;dj 1.2 × 10–6  K–1  jdfka ioyd hx udmdxlh  2 × 1011 Nm–2

E l2

L2

1
2

A

B

oDV
wdOdrl
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27. Time target : 8  minutes

rEmfha ±lafjkafka" mej;sh yels ish¨ m%;Hdn, w.hhka i|yd hï øjHhla fjkqfjka ,nd .;a m%;Hdn,

(P) - úl%shdj (S) jl%hhs'

i. jl%h u; we;s a iy b ,laIH y÷kajkak'

ii. øjHfha hx udmdxlh .Kkh lrkak' øjHh ;=< úl%shdj 2×10–3 jk úg tys

talSh mßudjl .nvd ù we;s Yla;sh fldmuKo @

iii. by; i|yka øjHfhka idok ,o tl tflys Wi 2.5 m jk A >k is,skavrhlskao

B l=yr is,skavrhlskao iukaú; is,skavrdldr l=̈ kl isria yrialvla rEmfha

olajd we;' A ys wrh 10 cm jk w;r B ys ndysr iy wNHka;r wrhhka

ms<sfj,ska 10 cm iy 7 cm fõ' ̂ rEmh mßudKhg we| fkdue;s nj i,lkak'&

a. l=̈ k u.ska 1×105N Ndrhla ord isák úg tys ixfldapkh l=ulao @

b. fuu l=̈ k fkdì£" thg ±ßh yels Wmßu Ndrh l=ulao @

28. Time target : 5  minutes

mdohl È.  a  jQ iumdo ;s%fldaaKhl yevh iys; ieye,ä  oDV wdia;rhla tys YS¾Ij,g iïnkaO lr we;s È.

isria lïì ;=klska ;sriaj wj,ïnkh lr we;' fuu lïì ;=fkys È. yd yrialv lafIa;%M, iudk jk w;r

bka folla ;U j,skao ;=ka jekak hlv j,skao idod we;' wdia;rh u; nrla ;eîu ksid lïì we§fuka miqjo

;sriaj msysàu ioyd tu nr wdia;rh u; l=uk ia:dkhl ;eìh hq;=o @

^;U ioyd hx udmdxlh  1.2 × 1011 Nm–2  hlv ioyd hx udmdxlh 1.8 × 1011 Nm–2 &

29. Time target : 6  minutes

,S fïihl md i;frys tl tll yrialv j¾.M,h 1.2 cm2 ne.ska fõ' bka mdo ;=kla 75 cm iudk È.ska

hqla; jk w;r isõjk mdoh wfklajdg jvd 0.2 mm lska È. jeäh' fï ksid fïih fi,fõ' ±ka 4000 N

Ndrhla fïih u; ;enQ úg tys mdo y;ru ixfldapkhg Ndck jQ w;r fïifha fi,ùu kej;sKs'

,Sj, hx udmdxlh 1.25×1010 N hehso fïifha nr ta u; ;enQ Ndrhg jvd b;d l=vd hehso Wml,amkh lr

tys mdo u; ìfuka l%shd lrk n,j, úYd,;ajh .Kkh lrkak'

30. Time target : 5  minutes

È. 2 m iy úIalïNh 1.6 mm jq jdfka lïìhla 300 C §" fofl,jr 2 m È.ska jq oDV wdOdrl follg iú

fldg we;' bkamiq lïìfha WIaK;ajh 00 C olajd wvq lrk ,È'

i. iudkqmd;sl iSudj blau fkdjqfha kï 0 0C § lïìfha wd;;sh l=ulao @

ii. 00 C § lïìh ;=, .nvd ù we;s hdka;%sl Yla;sh .Kkh lrkak'

iii. n,h yd ú;;sh w;r o< igykla Ndú;d fldg iudkqmd;slj iSudj blaujQfha kï (i) ys .Kkh l,

lïìfha wd;;shg we;sjk n,mEu fláfhka úia;r lrkak' ̂ .Kkh lsÍï wkjYH jk w;r lïìh

fNaol ,laIg <Õd fkdjQ nj Wml,amkh lrkak'

jdfka j, hx udmdxlh = 2 × 1011 Nm–2  "  jdfka j, f¾Çh m%idrK;dj = 1.1 × 10–5  0C–1
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01' tlu øjHhfhka iEÿ 4 m È.ska hq;= lïì foll úIalïN w;r wkqmd;h n : 1 fõ' tlu Ndrh hgf;a isyska

lïìfha Èf.ys jeäùu" uy; lïìfha Èf.ys jeäùug ork wkqmd;h jkafka" ( n >1 )
1' n2 2' n 3' 2 n 4' 2n2 5' 2n + 1

02' hx udmdxlh E jQ m%;Hia: øjHhla m%;H n,hlg ,la l, úg tys tall mßudjl .nvd jk úl%shd Yla;sh

jkafka"

1' 2' 3' 4' 5'

03' ÿkq ksh;h K jQ m%;Hia: ;ka;=jla È.j,a w;r wkqmd;h 1 ( 2 jQ fldgia follg lmk ,§' È.ska jeä

fldgfia ÿkq ksh;h jkafka"

1' 2' 3' 4' 5' K

04' ;U lïìhl yrialv wrh" jdfka lïìhl yrialv wrh fuka fo.=Khls' jdfka i|yd hx udmdxlh" ;U

i|yd hx udmdxlh fuka fo.=Khls' fuu lïì fol fl,jßka fl,jr wE|d tlu wkajdhdu n,hlg ,la

l, úg ;U lïìfha Èf.ys jeäùu 1] la kï jdfka lïìfhys Èf.ys jeäùu jkafka"

1' 1 % 2' 2 % 3' 2.5 % 4' 3 % 5' 4 %

05' lsishï øjHhl fNaol m%;H n,h 106 Nm–2 fõ' tu øjHhfha >k;ajh 4 × 103 kgm–3 fõ kï ish nr hgf;a

fkdìf|k mßÈ fuu øjHhfhka iEÈ lïìhlg .; yels Wmßu È. jkafka"

1' 10 m 2' 15 m 3' 25 m 4' 35 m 5' 40 m

06' rEmfha ±lafjkafka tlu øjHhfhka iEÈ taldldr fkdjk yrialvlska hq;a

fofl,jr oDV wdOdrl j,g iúl, oKavls' ±lafjk mßÈ tys ueÈka r;a

l, úg

A. oKafâ wd;;s n,hla yg .kS'

B. jï fl,jfrys m%;H n,h Wmßu w.hla .kS'

C. oKav oDV wdOdrl folla w;r we;s neúka tys È.

jeäùula isÿ fkdfõ' tneúka tys úl%shdjla we;s fkdfõ'

by; m%ldYj,ska i;H jkafka"

1' A muKs 2' B muKs 3' C muKs 4' A yd B muKs 5' B yd C muKs

07' lïìhlska t,a,d we;s Ndrh 3 kg isg 5 kg olajd l%ufhka jeä lsÍfï§ tys ú;;sh 0.9 mm isg 1.5 mm olajd

jeäúh' fuu ld,h ;=, lïìfha .nvd jQ m%;Hia:;d úNj Yla;sfhys jeä ùu jkafka"

1' 2.4 mJ 2' 4.8 mJ 3' 6 mJ 4' 24 mJ 5' 48 mJ

08' yrialv A jQ lïìhla 2 l mr;rfhka msysá oDV wdOdrl folla w;r weo we;' tys uOH ,CIfhka W Ndrhla

t,aÆ úg uOH ,CIfha we;sjk md;kh x fõ' x < < l kï lïìfha yg.;a úl%shdj jkafka"

1' 2' 3' 4' 5'

E
2

2

2 E


2 E
2
E

22

E

K
2

K
3

2K
3

3 K
2

2 x2

l2
 x2

l2

x2

2 l2
x2

4 l2

4 x2

l2

MCQ
Time target : 30 minutes
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09' tlu øjHfhka idod we;s tlu uq,a È.ska hq;a A yd B kï lïì

foll n,h - ú;;sh m%ia;dr rEmfha ±lafõ'

hk wkqmd;h jkqfha

1' 4 2' 2

3' 1 4'

5'

10' nr W jk L È.ska hq;a lïìhl tla fl,jrla oDV wdOdrlhlg wE|d wfkla fl,jßka W1 Ndrhla t,ajkq

,efí' A hkq lïìfha yrialv j¾.M,h kï my, fl,jf¾ isg        ÿrlÈ m%;H n,h jkafka"

1' 2' 3' 4' 5'

11' iqug lmamshla Wäka jeá we;s f,day lïìhl fofl,jßka 1 kg yd 2  kg Ndr t,a,d ;sfí'

lïìfha fNaol m%;H n,h          × 106  Nm–2 kï fkdìf|k mßÈ lïìhg .; yels l=vdu

wrh jkafka"

1' 0.2 mm 2' 0.5 mm
3' 1 mm 4' 1.5 mm
5' 2 mm

12' fNaol m%;H n,h 4.8 × 107 Nm–2 jQ 0.3 m È.e;s lïìhl tla fl,jrlg 10 kg ialkaOfhka hq;a l=vd jia;=jla

wE|d ;sfí' lïìfha yrialv j¾.M,h 10–6 m2 kï lïìh fkdlefvk mßÈ th ;sria jD;a;hl lrleúh yels

Wmßu fldaKsl m%fõ.h jkafka"

1' 2 rad s–1 2' 4 rad s–1 3' 8 rad s–1 4' 10 rad s–1 5' 32 rad s–1

13' A yd B keue;s iudk mßudfjka hq;a tlu øjHhfhka iE¥ o~q follg tlu n,hla fhdod ;sfí' A ys

úIalïNh B ys úIalïNfhka wvla kï A ys ú;;sh" B ys ú;;shg ork wkqmd;h jkafka"

1' 2 2' 4 3' 8 4' 16 5' 32

14' 150 kg l taldldr Ndrhla olajd we;s mßÈ iudk È.e;s iudk yrialäka hq;a lïì

;=klska ;sriaj t,a,d ;sfí' i yd iii lïì Ndrfha fofl,jrg iïnkaê; w;r

ii lïìh uOH ,CIHhg iïnkaO lr ;sfí' Y2 = 2Y1 fõ'

my; ±lafjk m%ldY i,lkak'

A. i yd iii lïì tlu øjHfhka idod ;sìh hq;=uh'

B. i yd iii lïì j, wd;;s iEu úgu iudk fõ'

C. ii lïìfha wd;;sh 750 N fõ'

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

1' A muKs' 2' B muKs' 3' C muKs' 4' A  yd B muKs'

5' A, B  yd C hk ish,a,u

15' A yd B keue;s lïì foll m%;H n,  úl%shd  igyk rEmfha ±lafõ'

A yd B ys hx udmdxl YA yd YB kï"

1' YB = 2YA 2' YA = YB 3' YB = 3YA

4' YA =  3YB 5' YB =           YA

A ys úIalïNh

B ys úIalïNh

3 l
4

W1

A
3W1

4A
W1 + W

A
W1 +
       A

W
4(           ) W1 +

       A

3W
4(             )

40
3

1
2

1
2

1
4
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01. 2.5×108 Nm–2, 1.33×10–3,1.9×1011 Nm–2 02. 10 ms–2 by<g" 1×10–4

03. 3.2 × 10–3 04. 0.6 mm 05. 7 rev s–1

06. T 07. 20 J 08. 8 N 09. 16 J

10. 11. 0.22 J 12. 20 ms–1 13. 32 ms–1

14. 9.6×108 Nm–2 15. 162.5 0C, 5.5 × 104 N 16. 8.39×107 Nm–2

18. i. 1.2×10–3 m, 0.6×10–3 m ii. 3.99×104 N iii. jug 0.002 mm

19. i. 130  0C ii. 6.28 mm iii. 45 000 N v. 1.8 × 106 Nm–2

20. i. A  isg 70 cm ÿßka ii. A  isg 60 cm ÿßka 21. A  isg 61.5 cm ÿßka

22. 8 cm 23. i.   500 kg, 8.75×10–4 m ii. 1.75×103 kg

24. i. 0.2 mm ii. 15 N, 0.15 mm iii. 65 N, 0.65 mm 25. 2.64 × 107 Nm–2

26. 108 J 27. i. a - iudkqmd;sl iSudj b - fNaol ,laIh

ii.  2 × 1010 N m2, 4×104 J m–3 iii. a. 1.2×10–3 m b. 9.6×105 N

28. hlv lïìh yryd hk uOHia:h u; hlv lïìfha isg 2             ÿßka

29. iudk mdo u; 800 N ne.ska È. jeä mdoh u; 1600 N

30. i. 132.8 N ii. 0.044 J

3
4

ms<s;=re - wNHdi

1 +
mg
AY

 3a
7

ms<s;=re - MCQ

01. 1 02. 2 03. 4 04. 2 05. 3

06. 2 07. 4 08. 3 09. 2 10. 3

11. 3 12. 2 13. 4 14. 5 15. 4
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igyka
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