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( Linear expansion )
f¾Çh ñkqïj, isÿjk

fjkiaùï
j¾.M, ñkqïj, isÿjk

fjkiaùï

( Area expansion ) ( Volume expansion )

>k m%idrKh

mßud ñkqïj, isÿjk
fjkiaùï

f¾Çh m%idrKh lafIa;%Sh m%idrKh mßud m%idrKh

Explore the World with a New Vision...

Advanced Level Examination

PHYSICS

ieliqu ( iñ; r;akdhl

THERMAL PHYSICS
;dm fN!;slh

Unit 04
Part II

>k øjH j, m%idrKh  - THERMAL EXPANSION OF SOLIDS -

m%idrKh (Expansion)

>khla iE§ we;s uQ,sl wxY= hï udOHkH msysgqula jgd ksrka;rfhka lïmkh fjñka

mj;S' >kh r;a lrk úg fuu wxY=j, lïmk pd,l Yla;sh by< hk w;r lïmk

úia:drho by< hhs' túg wxY= ish meje;aug iq¿ jeämqr bv m%udKhla wh;a lr .kS'

fï ksid iuia; >kfha cHdñ;sl ñkqï by, hdfï ixisoaêh m%idrKhhs'

f¾Çh m%idrK;dj ̂ f¾Çh m%idrK ix.=Klh - &
(Linear expansivity / coefficient of  linear expansion )
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f¾Çh m%idrKfha fh§ï

( Applications of  linear expansion )

01' f¾,a mS,s iúlsÍfï§ yd È.= md,ï iE§fï§ m%idrKh i|yd ysveia ;eîu'

02' lKq w;r /yeka ̂ úÿ,s $ ÿrl:k& we§fï§ m%idrKh ie,ls,a,g .; hq;=h'

tfia ysveia fkd;enqjfyd;a

m%idrKh ùug ork W;aidyfha§

we;s jk n, fya;=fjka f¾,a mS,s

weo ùu;a md,ï j, jHqyhg ydks

meñKSu;a isÿúh yelsh'





t,a,d jegqu

jeäfõ'

t,a,d jegqu

wvqfõ'

ldur WIaK;ajfha§ by< WIaK;ajfha§ kej; ldur WIaK;ajfha§

mÜgu l=vd neúka frdaohg

iúl, fkdyelsh'
by< WIaK;ajfha§ frdaoh yd

mÜgu w;r n, we;s fkdfõ'

mÜgu ish uq,a wrh olajd ixfldapkh ùug

W;aidy l<o frdaoh u.ska th j<lajk

neúk a ^fuy s§ frd aoh iïmSvkh

fkdjkafka hehs i,luq& frdaoh yd mÜgu

w;r n, f.dvkef.k wdldrh by;

±lafõ'

fuys§ mÜgu u; fhfok wÍh n,

moaO;sfha iïm%hqla;h Y+kH jqjo tu n,

u.ska mÜgu msg;g f;rmjk neúka mÜgu

Èf.a wd;;shla f.dv kef.a'

frdaoh

mÜgu

frdaoh

r;a

fkdflf¾

r

r1 < r

r

r

r

r

frdaofhka
mÜgu u;

mÜgfuka
frdaoh u;

frdaoh

mÜgu

03' ,S lr;a; frdaohlg f,day mÜgula iú lsÍu'

04' mÍCIKd.dr j, Ndú; flfrk ùÿre îlr yd mÍCIK k, wdÈh iE§ug idudkH ùÿre fjkqjg wvq

m%idrK;djla we;s mhsfrlaia yd lajdÜia ùÿre fhdod .ekSu ̂ idudkH ùÿre fhdod .; fyd;a m%idrKfha§

tajd bß;e,S ì£ hd yelsh&
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06' oaúf,day má ( Bimetalic strips )

• WIaK;ajh jeäl< úg oaúf,day máhla jl% jkafka m%idrK;dj jeä máh pdmfha msg;ska msysgk

mßÈh' WIaK;ajh wvq l< úg oaú f,day máhla jl% jkafka m%idrK;dj jeä máh pdmfha we;=<;ska

msysgk mßÈh'









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lafIa;%sh m%idrK;dj ̂ lafIa;%sh m%idrK ix.=Klh &
( Area expansivity / coefficient of  area expansion )
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• ;=kS wdia;rhl isÿrla we;s wjia:djl wdia;rh r;a lsßfï§ isÿfrys cHdñ;sl ñkqïj, isÿjk fjkiaùï

fiùu i|yd isÿr" wdia;rh iE§ we;s øjHfhka iE§ we;ehs i,ld m%idrKhg wod< iólrK ,súh yelsh'

Wod (

r
A

,

 r '
A'

r '   =  r ( 1 + )
A'  =  A ( 1 + )
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mßud m%idrK;dj ̂ mßud m%idrK ix.=Klh &
(Volume expansivity / coefficient of  volume expansion )
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WIaK;ajh iuÕ >k;ajfha úp,kh

(Variation of density with temperature )

wNHdi

01. ÿïßh ud¾.hl jdfka f¾,amS,s iú lrk ,oafoa WIaK;ajh 9.50 C jq osklh' túg f¾,a mS,a,l os. 20 m jQ w;r

tajd w;r 1 cm l ysveila ;nk ,oS' fuu ysvei iïmQ¾Kfhkau uelS hkafka WIaK;ajh ljrla jQ oskl o@

jdfka i`oyd = 1 × 10–5  0C–1

02. tla;rd rgl foaY.=Kfha mj;sk Wmßu WIaK;ajh 20 0C o wju WIaK;ajh –10 0C o fõ' 200 m la wE;ska msysá

úÿ,s lïì lKq folla w;r" Wmßu WIaK;ajh we;s Èfkl ;U lïì woskq ,efí' ;U lïìhg ;sìh hq;= wju

È. fldmuKo @ ;U j, = 0.000018K–1

03. os. L1 jQ oKavla f¾Çh m%idrK;dj 1 jQ øjHhlska o" os. L2 jQ ;j;a oKavla f¾Çh m%idrK;dj 2 jQ

øjHhlska o ;kd we;' o`vq fofla os. m%udK w;r fjki" WIaK;ajfhka iajdh;a; jkafka L1 / L2 wkqmd;h

l=uk w.hla .kakd úgo@

04. uyd ud¾.hla yryd weo we;s È. 10 m jk AB lïìhl  C uOH

,laIfhka ieye,ä  úÿ,s mykla ;sriaj t,a,d we;' idudkH

WIaK;ajh 20 0C la jQ Èkhl lïìh ;sriaj mej;=ks kï" th

8.0 cm ÿrla my;a ù ;sfnk Èkl idudkH WIaK;ajh fidhkak'

jdfka j, = 12 × 10–6 K–1

05. rEmfha ±lafjk jdfka yd ms;a;, ovq w;r mr;rh iEu úgu

1 m la ùug 0 0C § tajdg ;sìh hq;= È. fidhkak'

jdfka j, = 12 × 10–6  0C–1 ms;a;, j, = 18 × 10–6   0C –1
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06. tlsfklg fjkia f,day j¾. follska iEÿ 20 cm ne.ska È. we;s o~q folla tajdfha WIaK;ajh 100 0C lska

by< kexjq úg 0.50 mm yd 0.30 mm m%udK j,ska m%idrKh fõ' fuu f,day j¾. foflkau iE¥ fjk;a o~q

folla tlsfklg mEiaiSfuka È. 20 cm jk ixhqla; oKavla idod we;' WIaK;ajh 100 0C lska by< kexjq úg

ixhqla; oKav 0.45 mm  È.la m%idrKh fõ'

i. f,day tlsfkflys m%idrK;d

ii. ixhqla; oKav idod we;s len,s tlsfkflys È. fidhkak'

07. 500 mm È. hlv oKavl f¾Çh m%idrK;dj 12 × 10–6 K–1 fõ' th

wp,j tla fl<jrla iúfldg we;s wdldrh rEmfha  ±lafõ' lmamsfha

wrh 2 mm o¾Ylfha È. 300mm kï moaO;sh 100 0C lska r;a l,

úg o¾Yl ;=fâ p,kh fokak'

08. rEmfha ±lajfkafka WmlrKhl WIaK;ajh uekSug úfYaIfhka

ms<sfh, l, WIaK;ajudkhls' oKafâ = 2 × 10–5 K–1 jk w;r tys

A fl,jr wp,j iúfldg B fl,jr p,kh úh yels mßÈ

frda,rhla u; ;nd we;' oKav yd frda,rh r¿ f,i iam¾Y jk

w;r m%idrKfha § ,siaiSulska f;drj N%uKh fõ' frda,rfha wrh

0.5 mm jk w;r thg 100 mm È. o¾Ylhla iúfldg ;sfí' o¾Ylh .uka lrk mßudKfha 0.5 mm olajd

ksjerÈj lshúh yelsh' WIaK;ajudkfhka 0.1 0C l WIaK;aj mr;rhla ksjerÈ j lshùug oKafâ wju È.

l=ula úh hq;= o @

09. 50 cm ne.ska È. ms;a;, yd hlv o~q folla tajdfha tla fl<jrla ne.ska

wp,j iúfldg we;' wfkla fl<jrj,a w;r is,skavrdldr r¿ wlaI oKavla

;nd we;' oKavg iqÑhla iúlr we;s w;r moaO;sh r;al< úg 100 l fldaKhla

;=< iqÑh lrlefõ' ms;a;, j, yd hlv j, f¾Çh m%idrK;d ms<sfj,ska

18 × 10–6 K–1 yd 12 × 10–6K–1 kï o~q r;a lr we;s WIaK;aj mr;rh fidhkak'

wlaI oKafâ wrh 0.5 mm fõ'

10. iuoaúmdo ;%sfldaKdldr rduqfjys AB = AC = l o BC = 2a o fõ' BC j, uOH ,CIHh D h' th A j,g

AD kï oKavlska iúfldg we;' AB,AC o~qj, f¾Çh m%idrK;dj  o BC j, f¾Åh m%idrK;dj  o AD
j, th  o fõ' moaO;sh r;al< úg weo fkd.eiS isàug kï l2 (1 – 3) = a2 (2 – 3) úh hq;= nj fmkajkak'

tu.ska ABC iumdo ;%sfldaKdldr rduqjla kï iels,a, r;a l< úg weo fkd.eiS isàug AD oKafâ

m%idrK;dj          ( 4  1 – 2 ) úh hq;= nj fmkajkak'

11. os. L jQ ialkaOh M jQ taldldr iDcq oKavla tys tla fl,jrla yryd hk oKafâ os.g ,ïNl wlaIhla jgd

 fldaKsl m%fõ.fhka ksoyfia N%uKh fõ' WIaK;ajh  m%udKhlska by< .sh úg oKafâ kj fldaKsl

m%fõ.h i`oyd m%ldYkhla ,nd .kak' f¾Çh m%idrK;dj  fõ'

1
3
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12. rEmfha ±lafjk mßÈ tla fl,jrla l,ïm l, we¨ñkshï oKavl

ueÈka ;dmk oÕrhla T;d ;sfí' tu.ska 2 cm la È.e;s oKav

;dmkh flf¾' oKafâ ksoyia fl,jr 100 nm s –1 ksh; fõ.fhka

p,kh ùu i|yd tys WIaK;ajh by< ±ñh hq;= ksh; iS.%;dj fidhkak'

we¨ñkshï j, = 2.3 × 10–5 0C–1

13. yß ueo m¨oaola iys; 3.77 m la È. oKavl WIaK;ajh 32 0C lska by<kexjq úg

tys ueÈka x ÿrla by<g tifjk wdldrh rEmfha ±lafõ' oKav  idod we;s øjHhfha

f¾Çh m%idrK;dj 2.5 × 10–5 0C–1 kï x ys w.h fidhkak'

14. rEmfha oelafjk o~q moaO;sh r;a l, miqo CD uOHia:fha È. fjkia

fkdùu i|yd  L1 / L2 ys w.h ljrla úh hq;= ±hs fidhkak'

15. 0 0C  § o~q ;=kla u.ska iumdo ;%sfldaKhla idod ;sfí' mdo folla idod we;af;a f¾Çh m%idrK;dj jQ

f,dayhlsks' wfkla oKav idod we;af;a fkd.sKsh yels m%idrK;djhlska hq;a øjHhlsks' moaO;sh 100 0C lska

r;al, úg i¾j iu ovq fol w;r we;s fldaKh f¾ähk 0'0019168 m%udKhlska wvq úks kï ys w.h

fidhkak'

16. WIaK;ajh 20 0C la jQ  Èkhl ir, wj,ïnhl wdj¾; ld,h 2.000 s fõ' wj,ïnfha lïìh f¾Çh

m%idrK;dj 12 × 10–6 K–1  jk f,dayhlska idod we;akï WIaK;ajh 30 0C jq Èkhl tys wdj¾; ld,h l=ulao@

17. wj,ïnhla iys; merKs ì;a;s Trf,daiqjl ksjerÈ foda,k wdj¾; ld,h 20 0C § 2s la fõ' wj,ïnh n/;s

f,day nÜfgl=f.ka yd isyska ms;a;, oKavlska iukaú; fõ kï WIaK;ajh 30 0C jq tla Èkl§ Trf,daiqfjka

ydks fjk fyda  thg tl;= jk fyda ld,dka;rh fldmuKo @ ms;a;, j, = 19 × 10–6 K–1

18. wj,ïNhla iys; Trf,daiqjla WIaK;ajh 5 0C jk Èkl§  5s jeäfhka ÿjhs' WIaK;ajh 30 0C la jk Èkl§

10 s la wvqfjka ÿjhs' wj,ïnh idod we;s øjHfha f¾Åh m%idrK;dj fidhkak'

19. >klu 0.5 mm ne.ska jQ jdfka yd ms;a;, má folla iïnkaO lsÍfuka oaúf,day máhla ksmojd we;' 10 0C §

th iDcqj mj;S' 110 0C § tys jl%;d wrh fidhkak' jdfka j, = 12×10–6 0C–1 ms;a;, j, = 18×10–6 0C–1

20. f¾Çh m%idrK;dj  jk f,dayhlska ;kd we;s óg¾ rE,la l%udxlh lr we;af;a 1 
0C WIaK;ajhl§h'

WIaK;ajh 2 
0C jk Èkl§ ógr rEf,ka ukskq ,enQ mßÈ jia;=jla È. 1cm úh' jia;=fõ kshu È. fldmuKo@

21. ms;a;, mßudKhla iys; nefrdaógrhla WIak;ajh 250 C jk Èkl§ 755mmHg l mSvkhla fmkajhs' ms;a;,

mßudKh l%udxlkh lrk ,oafoa 00C  § kï tÈk ksjerÈ jdhqf.da,h mSvkh fidhkak'

^ms;a;, j, = 18×10–6 0C–1 )

22. jdfka óg¾ fldaÿjl mßudKh 25 0C l WIaK;ajhl § b;d ksjerÈ f,i i,l=Kq fldg we;' fuu

mßudKfha ñ,sógrhl ;sìh hq;= fodaIh 5 × 10–5 mm  m%udKh fkdblauúh hq;= kï ógr fldaÿj Ndú;d l<

yels Wmßu WIaK;aj mrdih fldmuK o @ jdfka j, = 12 × 10–6 K–1

L1

L2
L2

A B

C







D
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23. 0 0C § ksjerÈ ms;a;, mßudKhla Ndú;d fldg 50 0C l we;s hlv oKavl È. ukskq ,enQ úg th 500 cm  la

úh' 0 0C § hlv oKafâ È. fldmuK o@ ms;a;, j, = 18 × 10–6 0C –1 hlvj, = 12 × 10–6 0C–1

24. 20 0C tlu WIaK;ajfha we;s jdfka rE,la u.ska oKavl È. uekak úg tys kshu È. 20.05 cm úh' oKav;a

rE,;a hk folu 270 0CWIaK;ajhl we;s W÷kl we;s úg oKafâ È. rE, u.ska lshjkq ,nkafka 20.11 cm
f,ih' jdfka i|yd = 1.1 × 10–5 0C–1 kï oKav idod we;s øjfha f¾Çh m%idrK;dj fidhkak'

25. jdfka ñkqï máhla 5 0C WIaK;ajhl § l%udxlkh lr we;' 40 0C WIaK;ajhl § th Ndú; lrk úg tu.ska

,ndfok mdGdxlfha m%;sY; fodaIh fldmuK o @ jdfka j, f¾Çh m%idrK;dj 1 × 10–5K–1 fõ'

26. 20 0C ys we;s jdfka ;yvqjlg iy 10 0C we;s ;=kS ;U ;yvqjlg iudk j¾.M, we;' jdfka yd ;U j, f¾Çh

m%idrK;d ms<sfj,ska 11 × 10–6K–1 yd 19 × 10–6K–1 fõ kï" ;yvq fofla j¾.M, iudk jk fmdÿ WIaK;ajh

fidhkak'

27. 1 m È. f¾Çh m%idrK;d a iy b jk f,day j,ska ;ekQ o~q fol ne.ska f.k iup;=ri%dldr rduqjla ;kd we;'

tys WIaK;ajh 2 0C lska by, kexùfï § rduqj weo fkdù mj;S kï tys lafIa;%M,fha jeäùu wdikak f,i

2 ( a+b) nj fmkajkak'

28. ldur WIaK;ajfha we;s l È.e;s ;U lïìhl WIaK;ajh T m%udKhlska kexjQ úg tys È. 1] m%udKhlska by<

hhs' ldur WIaK;ajfha we;s 2l × l udk iys; ;U ;yvqjl WIaK;ajh T m%udKhlska by< kexjQ úg tys

j¾.M,h jeäjk m%;sY;h fidhkak'

29. wrh 5cm jQ l=yr ;U f.da,hl ( 16.6 × 10-6  0 C–1 ) WIaK;ajh  2.5 0 C s –1 l ksh; iS>%;djhlska jeä lrk

,È' tys

i. mDIaG j¾.M,h ii. mßudj jeäjk iS>%;d fidhkak'

30. 200 C § È. 10.5m jQ jdfka lïìhl fl,jrg 35cm l ndysr úYalïnhla we;s l=yr ms;a;, f.da,hla wE`od

;sfí' moaO;sh ksoyia fl,jfrka t,a,d foda,kh l, úg 200 C È ìï uÜgug 2 mm la by,ska .uka lrhs' th

ìu .Efjkafka ljr WIAK;ajhl§o @ jdfka yd ms;a;, j, f¾Çh m%idrK;d ms<sfj,ska 1.2 × 10-5 0C-1  yd 2 ×
10-5   0C-1 fõ'

31. f,day >klhl WIaK;ajh 20 0C lska kexùfï § tys mßudj 0.12 % m%udKhlska jeä fõ kï" f,dayfha f¾Çh

m%idrK;dj fidhkak'

32. ms;a;, j,ska iEÿ l=yr is,skavrhl wNHka;r úIalïNh 200 C oS 10.000 cm fõ' 200 C oS ndysr úIalïNh

10.020 cm jk jdfka is,skavrhla l=yrhg we;=̀M lsÍu i`oyd ms;a;, is,skavrh r;a l< hq;= wju WIaK;ajh

fidhkak' ms;a;,j, = 2 × 10–5 K–1

33. jdfka n÷kla ;=< ms;a;, l=Üáhla ;eîfuka WIaK;ajh iuÕ fjkia fkdjk wNHka;r mßudjla ,ndf.k

we;' ms;a;, l=Üáh ;eîug fmr jdfka n÷fkys wNHka;r mßudj 0 0C § 2 × 10– 4 m3 úh' fuu WIaK;ajfha §

ms;a;, l=Üáfha mßudj fldmuKo @ ms;a;, j, yd jdfka j, f¾Çh m%idrK;d ms<sfj,ska 20 × 10–6 K–1 yd

12 × 10–6 K–1 fõ'

34. tla;rd >k øjHhl V mßudj;a" WIaK;ajh;a w;r we;s iïnkaOh V = V0 ( 1 + a + b2 ) hk iólrKfhka

fokq ,efí' fuys V0 hkq 0 0C § tys mßudj jk w;r a= 0.000175 K–1 yd b = 0.0000024K–2 o fõ' 0 0C yd

100 0C w;r øjHfha uOHkH f¾Çh m%idrK;dj fidhkak'
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35. ;U ldishl WIaK;ajh 100 0C lska by< kexjQ úg tys úIalïNh 0.18 % m%udKhlska jeäfõ'

i. uqyqK;l lafIa;%M,h

ii. >klu

iii. mßudj

iv. ialkaOh fjkia jkafka ljr m%;sY; j,ska o @

v. ;U j, f¾Çh m%idrK;dj l=ula o @
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01. 59.5 0 C 02. 200.108 m 03.  / 

04. 30.67 0C 05. 2 m , 3 m

06. i.    2.5 × 10–5 K–1  ,  1.5 × 10–5 K–1 ii.   15 cm yd 5 cm

07. 90 mm 08. 1.25 m 09. 29.07 0C

11. / (1 +)2 12. 0.22 0C s–1 13. 7.5 cm

14. 2 (  / )
½ 15. 16.63  × 10-6 0C–1 16. 2.00012 s

17. 8.2 s  ld,hla ydks fõ' 18. 1.39 × 10-5  K–1 19. 834.6 mm

20. { 1 + 2–1 } cm 21. 755.34 mm Hg 22. 20 0C  isg 30 0C  olajd

23. 500.15 cm 24. 2.30 × 10–5 0C–1 25. 0.035

26. – 3.75  0C 28. 2 %

29. i.  2.61x10-6 m2s–1 ii.  6.52 x 10 -6  m3 s-1

30. 35.0 0C 31. 2 × 10–5 0C–1 32. 120 0C

33. 1.2 × 10–4 m3 34. 4.15 × 10–4 m3

35. i.   0.36 % ii.   0.18 % iii.   0.54 % iv.   0

v.   1.8 × 10–5 0C–1

ms<s;=re


