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Advanced Level Examination

PHYSICS

ieliqu ( iñ; r;akdhl

THERMAL PHYSICS
;dm fN!;slh

Unit 04
Part I

WIaK;ajñ;sh  - THERMOMETRY -

A   >  B

A B

A   =  B

A B

;dm iu;=,s;;dj - (Thermal equilibrium)

fjkia WIaK;aj j, we;s A yd B keue;s jia;+ka folla tlsfkl iam¾Y ùug i,iajd ál fõ,djlska ksÍlaIKh

l< úg A ys WIaK;ajh wvq ù we;s nj;a" B ys WIaK;ajh jeä ù we;s nj;a ksÍlaIKh l< yelsh' fufia jkafka A
isg B olajd ;dmh .,d .sh ksid hehs wms lshuq'

ksÍlaIKh isÿlf,a A yd B iam¾Y ùug i,iajd ie,lsh hq;= ld,hlg miqj kï A yd B ys WIaK;aj iudk nj

±lsh yelsh' fuúg A yd B w;r Y=oaO ;dm yqjudrejla fkdue;s w;r ;dm yqjudrej .;sl iu;=,s;;djfha mj;s'

• ;dm iu;=,s;;djfha we;s jia;+ka lsysmhl WIaK;aj iudk fõ'

WIaK;ajh - (Temperature)

jia;=jla iam¾Y l< úg th WKqiqïo ke;fyd;a isis,ao hk ±kSu wmg we;s fõ' fuu ±kSu Wmojk rdYsh WIaK;ajh

f,i ir,j ye¢kaúh yelsh'

jia;+ka lsysmhla ;dm iu;=,s;;djfha we;akï tajdfha WIaK;aj iudk neúka fuu ;;a;ajh mokï lr .ksñka

WIaK;ajh jvd fyd¢ka w¾: ±laúh yelsh'

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

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

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

;dmh - ( Heat )

;dmh hkq WIaK;ajh fkdfõ' WIaK;ajh WmÈkafka ;dmfhks' ;dmh Yla;s m%fNaohla f,i fndfyda úg y÷kajd

ÿkako ;dmh Yla;sfha ixl%duK wjia:djla fyj;a moaO;s folla w;r Yla;s yqjudrejla isÿjk wdldrhla f,i

ye¢kaùu jvd ksjerÈ fõ'

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

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

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

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

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

----------------------------------------------------------------------------------------------------------------------------------------------------------
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A B

C

;dm.;s úoHdfõ Y+kHdÈ kshuh

(Zeroth law of thermodynamics)

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

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

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

• ;dm .;s úoHdfõ m<uq yd fojk kshuj,g miq bÈßm;a jQ neúka fuh Y+kHd§ kshuh f,i ye¢kafõ'

• WIaK;ajñ;sh hgf;a Y+kHd§ kshuh ms<sn|j yodrkq ,nkafka WIaK;ajudk weiqßka wm t<fUk fndfyda

ks.uk i|yd Y+kHd§ kshuh bjy,a lr .kakd neúks'

WIaK;ajudk - (Thermometers)

jia;=jl WIaK;ajh ;lafiare lsÍu i|yd fndfyda úg wm fhdod .kakd l%uh jkafka th w;ska iam¾Y lsÍuhs' fuh

wk;=reodhlfiau túg w;g ±fkkafka w; l,ska yqreù isg WIaK;ajhlg idfmalaI WIaK;ajhla neúka m%;sM,

úYajdikSho fkdfõ'

tÈfkod Ôú;fha we;eï lghq;= j,§ fukau fndfyda úoHd;aul lghq;= j,§o WIaK;ajh m%udKd;aulj uekSug wmg

isÿfõ'

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

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

WIaK;ajñ;sl .=K - (Thermometric properties)

´kEu WIaK;ajudkhl l%shdjg mokï jkafka mod¾:h i;= WIaK;ajh iuÕ fjkia jk hïlsis fN!;sl .=Khls'

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

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



Samitha Ratnayake - 3 - Innovative Physics

WIaK;ajñ;sl øjH - (Thermometric substances)

WIaK;ajñ;sl .=Khlg yqfol,dj mej;sh fkdyel' th hï øjHhla ;=< wka;¾.;j mj;S'

   WIaK;ajudkh

ùÿre - øj

ksh; mßud - jdhq

ksh; mSvk - jdhq

m%;sfrdaO

;dm úoaHq;a - hq.au

úlsrK w.aksudk

               WIaK;ajñ;sl .=Kh

ksYaÑ; øj ialkaOhl mßudj

ksh; mßudjla we;s wp, jdhq ialkaOhl mSvkh

ksh; mSvkhla we;s wp, jdhq ialkaOhl mßudj

úoaHq;a m%;sfrdaOh

úoaHq;a .dul n,h

úlsrKfha ;Sj%;dj

       WIaK;ajñ;sl øjH

riÈh" uOHidr

yS,shï" yhsv%cka" khsg%cka" jd;h

yS,shï" yhsv%cka"  khsg%cka" jd;h

ma,eákï

ma,eákï yd ma,eákï - frdaähï
ñY% f,dayh"
;U yd fldkaiagkagka" ;U yd
hlv

;dm úlsrK

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

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

WIaK;ajñ;sl .=Khl ;sìh hq;= ,CIK

( Essentials of a  thermometric property )

2. --------------------------------------------

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

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

3. --------------------------------------------

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

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

1. --------------------------------------------

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

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

• m%dfhda.sl WIaK;ajñ;sl .=K fndfyduhla by; ,laIK ish,a, tljr

;Dma; fkdlrhs' by; ,laIK ish,a, tljr ;Dma; lrk WIaK;ajñ;sl

.=Khla mßmQ¾K WIaK;ajñ;sl .=Khla f,i ye¢kafõ'
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----------------------------------------------------------------------------------------------------------------------------------------------------------

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

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

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

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

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

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

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

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

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

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

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

WIaK;ajñ;sl øjHhl ;sìh hq;= .=K

( Essentials of a  thermometric substance )

WIaK;ajudkhl ;sìh hq;= .=K

( Essentials of  a  thermometer )

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

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

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

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

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

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

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

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

WIaK;aj mßudK - (Temperature scales)

WIaK;ajñ;sl .=Khla ord isák WIaK;ajñ;sl øjHhla mokï lr .ksñka WIaK;ajudkhla ksmojqjo th l%udxlkh

lsÍu i|yd WIaK;ajhg ixLHd;aul w.hla ,ndÈh yels jev ms<sfj,la wjYH fõ'

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

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

wp, ,CIH - (Fixed points)

´kEu WIaK;aj mßudKhla ksmoùu i|yd § we;s ;;a;aj hgf;a myiqfjka yd ksjerÈj m%;sksIamdokh l< yels iaÓr

WIaK;aj wjYH fõ'

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

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

• fi,aishia yd *erkayhsÜ WIaK;aj mßudK ksmoùu i|yd wp, ,CIH folla fhdod f.k we;s w;r fl,aúka

mßudKh ksmoùu i|yd fhdodf.k we;af;a tla wp, ,CIHhla muKs'
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my< wp, ,CIHh ( Ice point )

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

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

by< wp, ,CIHh ( Steam point )

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

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

fi,aishia mßudKh - (Celcius scale)

WIaK;aj mßudKhla ;ekSu
( Setting up a temperature scale )

L – my< wp, ,CIHhg wkqrEm WIaK;ajh

XL – my< wp, ,CIHfha§ WIaK;aj ñ;sl .=Kfha w.h

H – by< wp, ,CIHhg wkqrEm WIaK;ajh

XH – by< wp, ,CIHfha§ WIaK;ajñ;sl .=Kfha w.h

 – ueksh hq;= WIaK;ajh

X – ueksh hq;= WIaK;ajfha§ WIaK;ajñ;sl .=Kfha w.h

• -----------------------------------------------------------------------------------------------------------------------------------------------------

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

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

my< wp, ,CIhg wkqrEm WIaK;ajhg 0 wxlh;a by< wp, ,CIHhg wkqrEm WIaK;ajhg 100 wxlh;a mjrd ta w;r

we;s mr;rh iudk fldgia 100 lg fnod tla fldgila fi,aishia wxYl tlla (10C) f,i jHjydr lsÍfuka

fi,aishia mßudKh ksmojd ;sfí'
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----------------------------------------------------------------------------------------------------------------------------------------------------------

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

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

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

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

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

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

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

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

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

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

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

c,fha ;s%l ,CIHh - (Triple point of water)

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

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

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

• c,hg muKla fkdj ;j;a øjH j,go  ^Wod ( N2 , H2 wdÈ& ;s%l ,CIH ;sfí'

• fl,aúka mßudKh ksmoùu i|yd fhdod f.k we;s tlu wp, ,CIHh jkafka c,fha ;s%l ,CIHhhs'

fl,aúka ̂ ksrfmalaI $ ;dm.;sl& mßudKh

[Kelvin ( absolute / thermodynamic ) scale]

;dm .;sl mßudKh wkqj c,fha ;%sl ,CIHfha WIaK;ajh  273.16 K fõ'

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

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

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

X t r – ;%sl ,CIHfha§ WIaK;ajñ;sl .=Kfha w.h

TK – ueksh hq;= WIaK;ajh

X T – ueksh hq;= WIaK;ajfha§ WIaK;ajñ;sl .=Kfha w.h
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• ;dm .;s úµdjg wkqj úYajfha mej;sh yels wju WIaK;ajh 0  K jk w;r th ksrfmaCI Y=kH f,i

ye¢kafõ'

• ;dm.;sl mßudKh wkqj ysudxlfha WIaK;ajh  273.15 K fõ' fuh ;%sl ,CIHfha WIaK;ajhg jvd u|la

fjkia jkafka ;%sl ,CIHhg wkqrEm mSvkh;a  (4.6 mm Hg) ysudxlhg wkqrEm mSvkh;a (760 mmHg) w;r

fjkila ;sîu;a" ;%sl ,CIHh i|yd .kakd øj c,fhka ødú; jd;h bj;a fldg ;sîu;a ksidh'

• ;dm .;sl mßudKh wkqj yqud, wxlfha WIaK;ajh 373.15 K fõ'

 ùÿre - øj WIaK;ajudkh

 (Liquid- glass thermometer)

úÿre - øj WIaK;ajudkj, øjh f,i fndfydA úg fhdod .kafka riÈh fyda uOHidrhs' riÈfha ysudxlh 390 C
jk w;r ;dmdxlh 3570 C fõ' uOHidrj, ysudxlh 1120 C jk w;r ;dmxlh 780 C fõ'

riÈh fhdod .ekSfï jdis - ( Advantages of using mercury )

• fyd| ;dm ikakdhl;djla ;sîu'

• mdrdkaO øjhla neúka ksoyia riÈh udjlfha msysàu myiqfjka lshjd .; yelsùu'

• ùÿre f;;a fkdlrk neúka flaIsl isÿr ;=, myiqfjka .,d hd yelsùu'

• idudkH lghq;= j,§ ueksh hq;= fndfyda WIaK;aj riÈfha ysudxlh (–39 0C )  yd ;dmdxlh (357 0C ) w;r

ùu'

• uOHidrj,g idfmalaIj hï WIaK;aj fjkil§ mßudfõ isÿjk fjkia ùu úYd, ùu.

riÈh fhdod .eksfï wjdis - ( Disadvantages of using mercury )

• riÈh úI iys; neúka WIaK;ajudkh ì`ÿkfyd;a th mßirhg yd ðúkag ydkslr ùu.
• jvd my;a WIaK;aj uekSsug fhda.H fkdùu.

uOHidr fhdod .eksfï jdis - (Advantages of using alcohol)

• jvd my;a WIaK;aj uekSsug fhda.H ùu.
• riÈhg jvd úI iys; núka wvq ùu.
• riÈh WIaK;ajudkj,g jvd ñf,ka wvqùu.
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uOHidr fhdod .eksfï wjdis - (Disadvantages of using alcohol)

• wj¾K neúka fjk;a øjHhla ñY% lr j¾K .ekaúh hq;= ùu.
• jvd by< WIaK;aj ueksug fhda.H fkdùu.
• ;dm ikakdhlhla fkdjk neúka ukskq ,nk WIaK;ajhg m;aùug l,a .; ùu.
• ùÿre f;;a lrk neúka flaaIsl isÿr ;=, .uka lsÍug ndOd we;súh yels ùu.
• riÈhg idfmalaIj hï WIaK;aj fjkilÈ mßudfõ isÿjk fjkia ùu l=vd ùu.

ksmoùu (- ( Construction )

taldldr wNHka;r yrialvla we;s msßisÿ flaIsl k,hl tla fl<jrla nkaika

odylhlg w,a,d øj jk f;la r;a lr wfkla fl<jßka msöfuka øj jq fl<jfrys

n,anhla idod .kak' újD; fl<jrg riÈh msrjq mqkS,hla iïnkaO lr jßka jr

n,anh r;a lr isis,a ùug bv yeÍfuka ta;=,g riÈh we;=,a l, yelsh' jd; nqnq̈

isr fkdjk fia k,h iïmQ¾Kfhka riÈfhka mqrjkak' uekSug n,dfmdfrd;a;=

jk Wmßu WIaK;ajhg jvd jeä WIaK;ajhl n,anh ;sìh§ újD; fl<jr iïuqøKh

lr .kak'

riosh
mqkS,h

flaIsl isÿr

n,anh

l%udxlkh (- ( Calibration )

my< wp, ,CIHh yd by< wp, ,CIHh i,l=Kq lrkafka my; mßosh'

c,
uefkdaógrh

yqud, wxlhysudxlh

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

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

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

jdis (- ( Advantages )

• ksmoùu" l%udxlkh lsßu yd Ndú;h myiqh'

• ñ, wvqh'

• mdGdxl fl<skau lshjd .; yelsh'

• m%;spdr ±laùu blauka ksid ̂ riosh fhdod .;a úg& ld,h iuÕ fjkia jk WIaK;aj ̂ úfYaIfhka  øjj,& uekSug

fhda.H ùu

wjdis (- ( Disadvantages )

• ueksh yels WIaK;aj mrdih iSud iys; ùu

• >kj, yd jdhqj, WIaK;aj uekSug t;rï fhda.H fkdùu'

• n,anh b;d l=vd fkdjk neúka b;d l=vd ia:dkj, WIaK;ajh ueksh fkdyels ùu'
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fodaI (- ( Errors )

• flaIsl k,fha yrialv taldldr fkdúh yels ùu ̂  tneúka øj l`o taldldrj by< fkdk.S&

• ùÿre wxY=j, iqúld¾h .,d hdu ksid l,la .; jk úg n,anfha mßudj fjkia ùu ̂  túg ish`M mdGdxl fodaI

iys; fõ&

• n,anh b;d l=vd fkdjk neúka ukskq ,nk WIaK;ajhg hï n,mEula isÿúh yels ùu'

• ksoyia øj udjlhg by< wjldYfhys ;sìh yels jdIam u.ska we;s lrk mSvkho WIaK;ajh iuÕ fjkia ùu

^fuúgo øj l`o taldldrj by< fkdk.S&

• n,anh ;=, yd bka bj; ngfha ;sfnk øjh tlu WIaK;ajhl fkd;sîu

;dm úoaHq;a wdprKh - ( Thermo - electric effect )

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

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

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

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

;dm úoaHq;a hq.au WIaK;ajudkh  (- ( Thermocouple )

l%shdldÍ;ajh (-  ( Action )

isis,a ikaêh  0 0C  yso WKqiqï ikaêh  0C  yso we;s úg ikaê w;r yg.kakd

úoHq;a .dul n,h E kï"

E =  a  +  b  + C 2  fõ'

fuys a , b , c § we;s hq.auhla i|yd ksh;hkah'

• wvq WIaK;aj mr;rj,§ WmÈk úoHq;a .dul n,h WIaK;aj mr;rhg iudkqmd;sl

hehs ie,lsh yelsh'

E

isis,a WKqiqï

.e,ajfkda
ógrh

jdis (- ( Advantages )

• ikaê l=vdjg iEÈh yels neúka ,CIHhl jqjo WIaK;ajh ueksh yels ùu'

• ikaêj, ;dm Odß;dj l=vd neúka uksk WIaK;ajhg isÿjk n,mEu wju ùu'

• ikaêj, ;dm ikakdhl;dj by, neúka WIaK;aj fjkiaùïj,g ixfõ§ ùu'

• úYd, WIaK;aj mrdihla ( –250 0C isg 1500 0C  olajd ) ;sîu'

• wjYH øjH imhd we;s úg myiqfjka ks¾udKh l, yels ùu'

wjdis (- ( Disadvantages )

• wêl ksrjµ;djla wjYH úg úoHq;a .dul n,h uekSu i|yd fjda,aÜógrhla fjkqjg ixfõ§ úNjudkhla

fhdod .; hq;= ùu'

• mdGdxl .Kkh l, hq;= ùu'
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;Zñiagr - ( Thermistor )

;Zñiagrhla hkq WIaK;ajh iu. úp,kh jk úoaHq;a m%;sfrdaOhlska hq;a Wmdx.hls' tksid th WIaK;ajfha úp,kh

y÷kd .ekSu i|yd ixfõolhla f,i Ndú; l, yelsh' we;eï WIaK;ajudk ;Zñiagr fhdod ksmojd we;' WIaK;ajh

iu. m%;sfrdaOfha úp,kh" fjda,aàh;d úp,khla fyda Odrd úp,khla njg mßj¾;kh l, yelsh' fuu úp,kh"

bf,lafg%dksl mßm: ieliqulg iemhQ úg ixLHdxl m%o¾Ylhla u.ska WIaK;aj w.h fmkakqï flf¾'

;Zñiagr foj¾.hls'

• m%dfhda.sl Ndú;fha mj;sk fndfyda ;Zñiagr NTC j¾.fha tajdh'

• ;Zñiagrhl ndysr fmkqu yd mßm: ixfla; my; oelafõ'

1. ---------------------------------------------------------------------

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

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

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

2. ---------------------------------------------------------------------

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

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

---------------------------------------------------------------------
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wNHdi

01. ksh; mSvkfha we;s wp, jdhq ialkaOhl mßudj whsia ,laIfha § 200.0 cm3 o yqud, ,laIfha § 273.2 cm3 o

tla;rd >k øjHhl idudkH øjdxlfha § 525.1 cm3 o fõ' fuu ksh; mSvk WIaK;ajudkh wkqj >kfha

øjdxlh fldmuKo @

02. ksh; mSvk jdhq WIaK;ajudkhl lshùu øj jk whsiaj, § tall 44'5 o kgk øjhl § tall 68'4 o fõ'

0 0C = 273.15K kï øjfhys ;dmdxlh fidhkak'

03. S kï l,ams; WIaK;aj mßudKhl c,fha ysudxlh igyka lr we;af;a 20 0S f,i yd c,fha ;dmdxlh

igyka lr we;af;a 150 0S f,ih' fuu mßudKfhka 60 0C WIaK;ajhla ukskq ,nk úg tys fmkakqï lrk

w.h fidhkak'

04. wNsu; 0X WIaK;aj mßudKhlska hq;a WIaK;ajudkhla øj jk whsiaj,§  –20 0X  lshúulao" yqud,fha §  90 0X
lshùula o fmkajhs'

i. 50 0X lshùula olajk fi,aishia WIaK;ajh'

ii. –10 0X lshùula olajk *erkayhsÜ WIaK;ajh'

iii. X mßudKh yd fi,aishia mßudKh tlu lshùu fmkajk WIaK;ajh fidhkak'

05. rEmfha oelafjkafka  X , Y yd Z keue;s WIaK;aj mßudK

;=kls'

i. tla tla mßudKfha wxYlhl úYd,;ajh jeäjk

ms<sfj,g ilikak'

ii. 500 X  ,  500 Y yd 500 Z  hk WIaK;aj ;=k

úYd,;ajh wvqjk ms<sfj,g ilikak'

06. Tn 0M keue;s kj WIaK;aj mßudKhla y÷kajd ÿkafka hehs is;kak' riÈfhys idudkH øjdxlh 0 0M f,i;a

riÈfhys idudkH ;dmdxlh 100 0M  f,i;a w¾: olajk ,oafoa kï"

i. c,fhys idudkH ;dmdxlfha w.h 0M wkqidrfhka fldmuKo @

ii. whsiaj, idudkH øjdxlh w.h 0M wkqidrfhka fldmuKo @

iii. 10 0M  WIaK;aj fjkila wkqrEm jkafka fi,aishia wxYl lShl WIaK;aj fjkilgo @

iv. 0M  mßudKh yd fi,aishia mßudKh tlu ixLHd;aul w.h fmkajkafka ljr WIaK;ajhl§o @

v. 0M  mßudKh yd *erkayhsÜ mßudKh tlu ixLHd;aul w.h fmkajkafka ljr WIaK;ajhl§o@

^riÈfhys idudkH øjdxlh  –40 0C  f,i;a ;dmdxlh  360 0C  f,i;a .kak'&

07. ùÿre øj WIaK;ajudkhl øj mßudj V jdhq WIaK;aj mßudKfhka ukskq ,nk C WIaK;ajh iuÕ

V = V0 ( 1+a + b 2 )  wdldrhg úp,kh fõ' fuys a yd b ksh; jk w;r a = 1000b fõ' jdhq mßudKfhys

70 0C l lshùulg wkqrEm jk WIaK;ajh"  ùÿre - øj WIaK;ajudkfhys fldmuKo@

08. rEmfha ±lafjkafka úfYaIs; WIaK;ajudkhls' i¾jiu n,an folla

iudk jdhqj,ska mqrjd c, lgdr foll .s,ajd we;s w;r n,an

foflys mSvk fjki uefkdaógrh u.ska lshjd .; yelsh' c,

lgdr fol c,fha ;%sl ,CIHhg wkqrEm WIaK;ajfha mj;sk úg

n,an foflys mSvk fjkila fkdue;' tla n,anhla ;%sl ,CIHfha

mj;sk úg wfkla n,anh yqud, wxlhg wkqrEm WIaK;ajhg m;a

l, úg mSvk fjki 120 mm Hg  ls' tla n,anhla ;%sl ,CIHfha

mj;sk úg wfkl fkdokakd WIaK;ajhl ;sìhÈ mSvk fjki

90 mm Hg  ls' fkdokakd WIaK;ajh fidhkak'

uefkdaógrh

yqud,
wxlh

ysudxlh

YX Z

700x 1200Y 900Z

–200x 300Y 00Z
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09. ;dm úoHq;a hq.auhl isis,a ikaêh 00 C ys ;nd tys  WKqiqï ikaêh WIaK;aj lsysmhl mj;ajd .;a úg Bg

wkqrEm úoHq;a .dul n, my; mrsos úh'

WKqiqï ikaêh W`ÿkla ;=, ;enq úg ikaê fol w;r úoHq;a .dul n,h 4.60 mV fõ kï W`ÿfkys WIaK;ajh

fidhkak'

10. ;dm úoHq;a hq.auhl ú' .d' n,h l=vd WIaK;aj mrdi i|yd ikaêj, WIaK;aj wka;rhg iudkqmd;sl fõ' tla

ikaêhla yeuúgu wp, WIaK;ajhl mj;ajd wfkla ikaêh fjkia WIaK;aj ;=kl § mj;sk úg Bg wkqrEm

ú' .d' n, uksk ,§' 630C : 2 mV ; : 5 mV ; 1260C : 9 mV kï  ys w.h 0C j,ska fidhkak'

11. ;dm úoHq;a hq.auhl p ikaêh 0 0C jQ øj jk Y=oaO whsiaj, o Q ikaêh 100 0C jQ yqud,fha o ;nd we;' túg

úoHq;a .dul n,h 1.0 mV fõ' ±ka Q ikaêh îlrhl jQ øjhla ;=< ;enQúg tys ú' .d' n,h 1.2 mV úh'

fi,aishia mßudKfhka uekak úg øjfha WIaK;ajh fidhkak'

12. ma,eákï m%;sfrdO WIaK;ajudkhl m%;sfrdaO lsheùu 100 0C ys § 78.000  o  0 0C  ys § 65.000 o ldur

WIaK;ajfha § 68.250  o fõ' fuu WIaK;aj j,§u ksh; mßud jdhq WIaK;ajudkhl igyka jQ mSvk

ms<sfj,ska 10.85 × 104 Nm –2, 8.51 × 104 N m–2  yd  9.10 × 104 Nm–2  o fõ' tla tla WIaK;ajudkhlska lshefjk

ldur WIaK;ajfha w.h fidhkak' fuu w.hka w;r iq¿ fjkila we;af;a wehs @

13. WIaK;ajh iuÕ riÈh j, yd mßmQ¾K jdhqjl mßudj fjkiaùu

m%ia:drfha ±lafõ' riÈh WIaK;ajudkfha ùÿre m%idrKh fkdfõ hehso

flaIsl k,h taldldr yrialvlska o hqla; hehso i,ld mßmQ¾K jdhq

WIaK;ajudkfhys mdGdxl 60 0C yd 120 0C jk úg riÈh WIaK;ajudkfha

mdGdxl jeäfhka fyda wvqfjka ±lafjkafka±hs myokak'

14. hï ksYaÑ; lïìhla ;%sl ,laIfha we;s c,fha ;enQúg tys m%;sfrdaOh 9.10  úh' fuu lïìh øj Tlaiscka ys

;enQ úg tys m%;sfrdaOh 3.00  olajd my; jegqKs' ksrfmalaI Y=kHfha § fuu lïìhg Y=kH m%;sfrdaOhla

we;ehs is;d øj Tlaiscka ys WIaK;ajh fidhkak' fuu lïìh Bg miq øj jk ;U iy øj jk we¨ñkshï ys

;enQ úg ms<sfj,ska 86.3  yd 68.1 l m%;sfrdaO fmkaúh' ;U yd we¨ñkshï ys WIaK;aj fjki fldmuKo@

15. ma,eákï m%;sfrdaO WIaK;ajudkhl m%;sfrdaOh 0 0C § 1.510  o 100 0C § 2.181  o fõ' jdhq WIaK;aj

mßudKfhka ±lafjk 50 0C l WIaK;ajhl§ m%;sfrdaOh 1.855  fõ' fuu WIaK;ajfha § mßudK foflka

±lajk WIaK;aj fjki fidhkak'

16. ma,eákï lïìhl m%;sfrdaOh Rt, ksh; mßud jdhq WIaK;ajudkhlska ukskq ,nk t 0C WIaK;ajh iuÕ

úp,kh jkafka my; mßÈh'

Rt = R0 ( 1 + 8000 t – t2 ) fuys  hkq ksh;hls' jdhq mßudKfhys  400 0C WIaK;ajhlg wkqrEmjk

WIaK;ajh ma,eákï m%;sfrdaaO mßudKfhys fldmuKo @

17. WIaK;aj udkhla l%udxlkh lsÍfï § jer§ulska –1 0C WIaK;ajh c,fha ysudxlh f,i;a" 101 0C WIaK;ajh

c,fha ;dmdxlh f,i;a Ndú; lrk ,È' th  60 0C mdGdxlhla fmkajk úg ksjerÈ WIaK;ajh fidhkak'

mßudj
mßmQ¾K
jdhqj

riÈh

mßmQ¾K jdhq WIaK;ajudkfha mdGdxlh
100

0 0 C

WIaK;ajh (0 C)

ú' .d' n' (mV)

510

4. 32

520

4. 42

530

4. 52

540

4. 62

550

4. 72
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18. fodaI iys; ùÿre ;=< riÈh WIaK;ajudkhl riÈh l| whsia ,laIfha § 6 0C ,l=fKys msysgk w;r yqud,

,laIfha § 96 0C ,l=fKys msysghs' fuu WIaK;ajudkh i;H WIaK;ajh 40 0C jQ jia;=jl ;enQ úg ljr

mdGdxlhla olajhso @

19. riÈh WIaK;ajudkhla l%udxlkh lsÍfï§ my, wp, ,CIHh ,l=Kq lsÍu i|yd fhdod.kq ,enq whsia ys

WIaK;ajh –2 0C  o by, wp, ,CIh ,l=Kq lsÍu i|yd fhdod .kq ,enq yqud,fha WIaK;ajh  99 0C  o úh'

fuu WIaK;ajudkh i;H WIaK;ajh  40 0C  jk ia:dkhl ;enq úg fmkajk mdGdxlh fidhkak'

20. ùÿre ;=< riÈh WIaK;ajudkhla fi,aishia WIaK;aj mßudKhg wkqj l%udxlkh lsÍfï§ tys n,anh my,

wp, ,laIHfha WIaK;ajhg m;a l, úg riÈh lfoa Wi  1.00 mm  jQ w;r by, wp, ,laIHfha WIaK;ajhg

m;a l< úg riÈh lfoa Wi 91.0 mm úh'

i. WIaK;ajudk n,anh mßirhg ksrdjrKh l< úg riÈh lf|a Wi  34.00 mm jQfha kï mßir

WIaK;ajh fldmuKo @

ii. fuu WIaK;ajudkh l%udxlkh lsÍfï§ jer§ulska 1 0C WIaK;ajh my, wp, ,laIh f,i;a

99 0C WIaK;ajh by< wp, f,i;a Ndú; lr we;' 30 0C mdGdxlhla fmkajk úg ksjerÈ

WIaK;ajh l=ulao @

iii. fuu idjoH WIaK;ajudkfha mdGdxlh" ksjerÈ WIaK;ajhg iudk jkafka ljr WIaK;ajfha§o @
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ms<s;=re

01. 444.13 0C 02. 419.85 K 03. 98 0s

04. i. 63.64 0C ii. 48.36 0F iii. 200 0C / 0X

05. i. iudkh ii. x , z , y

06. i. 350 M ii. 10 0M iii. 40 0C iv. 13.33 0M / 0C

v. 6.45 0M / 0F

07. 68.09 0C 08. 348 K 09. 538 0 C 10. 90 0 C

11. 120 0C 12. ma,eákï m%;sfrdaO ( 25 0C ,  ksh; mßud jdhq ( 25.21 0C

13. 60 0C   § jeäfhka olajhs'  120 0C  § wvqfjka olajhs' 14. 90 K , 546.36 K

15. 1.4  0C 16. 385 0C 17. 60.2 0C 18. 42 0C

19. 41.58 0C 20. i. 36.67 0C ii. 30.4 0C iii. 50 0C
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