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tallh 10  -   ;dmh

nyqjrK m%Yak

1' f , day h l  f ¾Çh  m%i dr K ; dj  1'2 « 10-5 0C-1  fõ' tys mDIaÀl m%idrK;dj  iy mrsud

m%idrK;dj  ioyd ksjeros w.h oelafjkafka l=uk m%;spdrfhka o @

1'    =  1'2 « 10-5 0C-1   iy    =    2'4 « 10-5 0C-1

2'    =  2'4 « 10-5 0C-1   iy    =    4'8 « 10-5 0C-1

3'    =  1'2 « 10-5 0C-1   iy    =    3'6 « 10-5 0C-1

4'    =  2'4 « 10-5 0C-1   iy    =    3'6 « 10-5 0C-1

5'    =  2'4 « 10-5 0C-1   iy    =    2'4 « 10-5 0C-1

2'  we¨ñkshï ;yvqjl j¾.M,h 1 cm2 jQ iup;=ri%dldr isÿrla we;' we¨ñkshïj, f¾Çh

m%idrK;dj 2'5 « 10-5 0C-1  kï  WIaK;ajh 20 0C lska jeä l< úg isÿfrys j¾. M,h

1'  1'001 cm2 2'  1'0001 cm2 3'  1'0005 cm2

4'  1'0 cm2 5'  0'999 cm2

3' f¾Çh m%idrK;dj 1'9 « 10-5 0C-1   la jQ ms;a;, uqÿjl wNHka;r wrh 2 cm fõ' fï ;=<ska

úIAlïNh 4'02 cm jQ f.da,hla heùug kï ms;a;, uqÿj fldmuK WIaK;aj fjkilg

Ndckh l< hq;= o?

1' 40 0C           2' 64 0 C                 3' 264 0 C                   4 148  0  C                  5' 3360 C

4' taldldr >klñka hq;a ;=kS f,day ;yvqjl wrh a ne.ska jQ jD;a;dldr isÿre folla lmd

we;' isÿrej, flakaø w;r ÿr x fõ' f,dayfha f¾Çh m%idrK;dj  kï" WIaK;ajh 

j,ska by< kexjQ úg isÿre fofla flakaø w;r kj ÿr jkqfha

1'  x(1- )          2'  x(1+ )       3'  x(1-)          4'  x(1-2)

5'  x(1+2)

5' mßudj V
g  
jQ n÷kla ;=< riosh V

m  
mßudjla wvx.= fldg we;' ùÿre

iy riosfha mßud m%idrK;d ms<sfj<ska 
g
 iy 

m   
fõ' iEu WIaK;ajhl

oSu n÷fka fkd msreK mßudj ksh; j mj;S kï   V
g
/ V

m    
iudk

jkqfha

1'  
g
/ 

m
             2'  

m
/ 

g
3' (

g -


m
) / 

m
4'

(
m -


g) 
/ 

g
5' 3

m 
/ 

m

6' f,day f.da,hla tys flakaøh ldur WIaK;ajfha we;s øjhl mDIaGh

yd iu uÜgfï isák fia mdfõ'  øjfha mßud m%idrK;dj f,dayfha

mßud m%idrK;djg jvd úYd, fõ' WIaK;ajh by< kexjQ úg

f.da,fha flakaøh'

1' øj mDIaGh yd iu uÜgfï mj;s'

2' m<uq j øj mDIaGfhka by<g .uka fldg miq j my<g .uka lrhs'

3' m<uq j øj mDIaGfhka my<g .uka fldg miq j by<g .uka lrhs'

4' øj mDIaGfhka by<g muKla .uka lrhs'

5' øj mDIaGfhka my<g muKla .uka lrhs'

7 0 0 C we;s c,h 1000 C  olajd fifuka r;a lrk úg tys >k;ajh"

1& l%ufhka jeä fõ' 2& l%ufhka wvq fõ'

3& l%ufhka jeä ù Wmßuhlg meñK kej; wvq fõ' 4& fjkila isÿ fkdfõ'

5& l%ufhka wvq ù wjuhlg meñK kej; jeä fõ'
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8' f¾Çh m%idrK;dj  jQ øjHfhka idod we;s n÷kl ldur WIaK;ajfha oS mßudj V fõ'

´kEu WIaK;ajhl oS n÷fka ysia wjldYfha mßudj ksh; j mj;sk fia n÷kg oeñh

yels mßud m%idrK;dj  jQ øj mßudj jkafka"

1'  v/3 2'  3v/  3'  v/

4'  v/  5'  3v/

9 f,day lene,a,la 90°C  olajd r;a lr 30°C  mj;sk c,h iys; le,ß ógrhlg w; yßkq

,efí' wjidk WIaK;ajh 60°C  fõ' m<uq f,day lene,af,a ialkaOfhka wvlg iudk

ialkaOfhka hq;a tu f,dayfha u lene,a,la 90°C  olajd r;a lr" 30°C  mj;sk uq,a c,

m%udKh u we;s i¾j iu le,ß ógrhlg w; yßkq ,efí' túg wjidk WIaK;ajh

jkafka"

   1' 35°C 2. 40°C  3.     45°C

4.  50°C 5. 55°C

10  A yd  B fjkia øjH foll iudk mßudj,g iudk ;dm Odß;d we; . B ys ú.;d.Od

4200 J kg-1 K-1jk w;r tys >k;ajh  1000 kg m-3 fõ'   A  ys >k;ajh 2000 k gm-3   kï

A ys  ú. ;d. Od  jkqfha"

   1  2000 J kg-1 K-1 2  2100 J kg-1 K-1 3   8400 J kg-1 K-1

4  1050 J kg-1 K-1 5  4200 J kg-1 K-1

11 ialkaOh  jQ jia;=jlg Q ;dm m%udKhla ,nd oSfï oS tys WIaK;ajh  m%udKhlska

jeä fõ kï jia;=j ;kd we;s øjHfha úYsIag ;dm Odß;djh úh yelafla"

1' Q/M   2.  Q/  3. Q/(273+)

4 Q/M(273+)   5.  MQ

12mßirh yd ;dm yqjudrejla isÿ fkd jk úg wjia:d úm¾hdihlg Ndckh fkd jk

jia;=jlg ;dmh imhk YS>%;dj (Q/t) iy WIaK;ajh fjkia ùfï YS>%;dj (/t)  w;r

m%ia;drh úh yelafla l=ula o@

1                2   3                            4           5

13mßirhg ;dm ydkshla fkd jk fia f,day n÷kla ;=< WKqiqï øjhla iy isis,a øjhla

ñY% lrkq ,efí túg"

(A) WKqiqï øjh isis,a jk w;r isis,a øjh WKqiqï fõ'

(B) moaO;sh wjidk fmdÿ ksh; WIaK;ajhlg meñfKa'

(C) WKqiqï øjh msg l< ;dmh isis,a øjh ,nd .;a ;dmhg iudk fõ  -

ñka ksjeros jkafka"

1   muKs' 2   muKs' 3   yd  muKs'

4   yd C   muKs' 5   B yd C

14 fndhsf,arejla we;=<; WIaK;ajh 105 °C  fõ' fndhsf,arefõ ì;a;sfhys >klu 2 cm

jk w;r th 4 cm >klulska hq;a øjHhlska wdjrKh fldg we;' wkjr; wjia:dfõ

oS" jd;h yd iam¾Y ù we;s" wdjrK øjHfhys msg me;af;a mDIaGfhys WIaK;ajh 30 °C
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fõ' fndhsf,arej iy wdjrK øjH w;r fmdÿ mDIaGfha WIaK;ajh 100 °C ls' fndhsf,arej

idod we;s øjHfha ;dm ikakdhl;dj k
1
 kï iy mßjdrl øjHfha ;dm ikakdhl;dj

k
2
 o kï"  k

1
 / k

2
 wkqmd;h"

   1' 1/14 fõ' 2' 1/7 fõ' 3' 7 fõ'

4' 14 fõ' 5' 28 fõ'
15'  ;dlaIK isiqfjl= úiska ;kk ,o WmlrKhlg WIaK;aj

md,l iaúphla wjYH ù we;' fï i|yd oaúf,day máhla
fhdod .ekSug n,dfmdfrd;a;= fõ'
f,day lsysmhl f¾Çh m%idrK ix.=Klh my; oela fõ'

jdfka - 1'2 « 10-5 oC-1

ms;a;, - 1'9 « 10-5 oC-1

we¨ñkshï - 2'5 « 10-5 oC-1

jvd ixfõoS ^b;d l=vd WIaK;aj fjkilg m%;spdr olajk& iaúphla ;ekSug A yd B
i|yd jvd;a iqÿiq f,day hq.,h jkafka ms<sfj<sska
1' A= jdfka" B= ms;a;, 2' A= ms;a;," B= we¨ñkshï
3' A= we¨ñkshï" B= ms;a;, 4' A= ms;a;," B= we¨ñkshï
5' A= we¨ñkshï" B= jdfka

16' oKavl f¾Çh m%idrK;dj flfrys my; m%ldYk i,ld n,kak'

a. oKavl f¾Çh m%idrK;dj oKafâ uq,a È.g wkqf,dau j iudkqmd;sl fõ'

b. oKafâ f¾Çh m%idrK;dj oKav r;a lsÍu ksid tys jeä jQ È.g wkqf,dau j

iudkqmd;sl fõ'

c. oKavl f¾Çh m%idrK;dj oKafâ jeä jQ WIaK;ajhg m%;sf,dau j iudkqmd;sl

fõ'

by; m%ldY w;=ßka wi;H jkqfha @
1' a yd b muKs' 2'  b yd c muKs'
3' a yd c muKs' 4'  a muKs'
5' a, b, c hk ish,a, u'

17' È. óg¾ 10 la jk hlv oKavla 27 0C yS mj;s' tu oKafvys È. ñ,s óg¾ 1'1 m%udKhlska
wvq jk wjia:dfõ § tys WIaK;ajh jkqfha ^hlvj, f¾'m%d'ix.=' 1'1 « 10-5 K-1&
1' 10 0C 2'  17 0C 3'  20 0C 4'  0 0C 5'  8 0C

18' >k jia;=j, fCIa;% M, m%idrK;dj ̂  & iy f¾Çh m%idrK;dj ̂  & w;r iïnkaO;dj

jkqfha@

1' 2  2'  2  3'  22  4'  
2
  5'  

2
 

19' >k jia;=jl f¾Çh m%idrK;djfha iy fCIa;% M, m%idrK;djfha tall jkqfha
1' K-1, K 2'  K, K2 3'  K-1, K-1  4'  K-1, K-2 5'  K, K-1

20' È. fi'ó' 20 jk tl u øjHhlska ;kk ,o o~q folla ;kd we;af;a tla oKavla l=yr
iys;j;a wfkl >k is,skavrdldrj;a mj;sk mßÈ h' o~q foflys WIaK;ajh tl u
m%udKhlska by< kexjQ úg o~q foflys m%idrK wkqmd;h jkqfha@
1' 1(4 2'  1(8 3'  1(2 4'  1(6 5'  1(1

21' È. l
1
 iy l

2
  jk >k øjHhlska ieÈ  o~q foll f¾Çh m%idrKh ms<sfj<sska 1  yd 2

fõ' o~q fol rEmfha mßÈ fjk fjk u m%idrKh ùug bv ie,fik mßÈ my<
fl<jßka iïnkaO lr we;' iEu WIaK;ajhl § u o~q fol w;r Èf.ys fjki tl u
ùug kï

úÿ,s w.%

A  B
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1' 1 1 2 2   2'  1 2 1  

3' 1 2 1 2     4'  1 2

1 2

 


 

5' 2 2
1 1 2 2     úh hq;=h'

22 øj m%idrKh iïnkaO j my; m%ldYk i,ld n,kak'

A. øj m%idrKh >khlg jvd úYd, w.hla .kS'

B. øjhl oDYH m%idrKh flfrys n÷fka m%idrKh o n,mdkq we;'

C. øjhl oDYH mßud m%idrK;dj øjhl i;H mßud m%idrK;djhg jvd jeä h'

by; m%ldY w;ßka i;H jkqfha
1' A  muKs 2'  B muKs 3'  C muKs
4' A yd B muKs 5'  B yd C muKs

23' >k øjHhl WIaK;ajh 0 0C isg 10 0C olajd jeä l< úg mßudfõ isÿ jk Nd.sl jeä
ùu 0'033 kï >k øjHfha f¾Çh m%idrK;dj
1' 0.0011 0C-1 2'  0.011 0C-1 3'  0.0027 0C-1

4' 0.03 0C-1 5'  0.11 0C-1

24'ldur WIaK;ajh ^27 0C& ys mj;sk c,h 10 g l WIaK;ajh 25 0C lska by< kexùug
wjYH ;dm m%udKh fldmuK o@ c,fhys ú';d'Odß;dj 4200 J kg-1 0C-1

1' 2050 J 2' 1100 J 3' 1050 J 4'  105 J 5'  205 J
25'  0 0C ys mj;sk whsia 1 g la 10 0C ys mj;s; c,h 5 g la iu. ñY% lrk ,È' whsiays

ú,hkfha .=ma; ;dmh 80 Jg-1 kï ñY%Kfha wjidk WIaK;ajh fldmuK o@
1' 5 0C 2' 0 0C
3' -5 0C 4' -10 0C
5'  by; lsisjla fkdfõ'

26' ialkaOh 2 kg la jQ hlv l=Üáhl WIaK;ajh 30 oC fõ' fuh 90 0C olajd r;a lr
hka;%hl fldgilg iß,k fia úfYaIs; yevhlg m;a lr .; hq;= h' fï i|yd hlv
l=Üáhg ,nd Èh hq;= ;dm Yla;s m%udKh fldmuK o@^hlvj, ú';d'Od } 470 J kg-10C-1

fõ'&
1' 5.46 x 104  J 2'  5.64 kJ
3' 5.64 x 105  J                 4'  5.46 x 103 J
5' 5.64 x 104  J

27' 100 oC ys mj;sk c,h 4 kg la fndhsf,arejl we;' hka;%hla l%shd;aul lr .ekSu i|yd
fuu.ska 100 oC ys mj;sk yqud,h ksmojd .; hq;= j we;' fï i|yd wjYH ;dm m%udKh
fldmuK o@ ^c,fha jd'ú'.=';d } 2'26 « 106 5 kg-1&
1' 10.04 x 106  J 2'  10 x 106  J 3'  9.04 x 106  J

4'  9.5 x 106  J 5'  10.04 x 105  J
28' 20 oC ys mj;sk >k ß§ f,day l=Üáhl ialkaOh 16'5 kg fõ' fuh WKq lr fjk;a

NdKavhla iE§ug woyia lrhs kï ta i|yd ,nd Èh hq;= ;dm m%udKh fldmuK o@
^ß§j, ú';d'Od}230 J kg-1 oC-1, ß§j, ú,'.=';d }8.8 x 104 J kg-1 , ß§j, øjdxlh }961oC &
1' 5.0 x 106 J 2'  4 x 106 J 3'  3 x 106 J
4'  2 x 106 J 5'  8 x 106 J

29'ú,hkfha úYsIag .=ma; ;dmh hkq"
1' hï øjHhl 1 kg l WIaK;ajh 1 oC lska by< kexùug wjYH ;dm m%udKhhs'
2' hï øjHhla >k wjia:dfõ isg øj wjia:djg m;a lsÍug ,nd Èh hq;= ;dm m%udKhhs'
3' øjdxlfha mj;sk hï øjHhla 1 kg la WIaK;aj fjkila fkdue;s j >k wjia:dfõ

isg øj wjia:djg m;a ùug ,nd Èh hq;= ;dm m%udKhhs'

1 2

1 2
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4' hï øjHhl øj wjia:dfõ isg jdhq wjia:djg m;a lsÍug ,nd Èh hq;= ;dm m%udKhhs'
5' >k wjia:dfõ we;s hï øjHhl WIaK;ajh 1 oC lska by< kexùug wjYH ;dm

m%udKhhs'
30 ;dmdxlfha mj;sk hï øjHhl 1 kg la" WIaK;ajfha fjkila fkdue;s j øj wjia:dfõ

isg jdIam wjia:djg m;aùfï § ,nd Èh hq;= ;dmh y÷kajk ku jkqfha@
1' jdIamSNjkfha .=ma; ;dmh'
2' jdIamSlrKfha úYsIag .=ma; ;dmh'
3' ú,hkfha .=ma; ;dmh'
4' jdIamSlrK ;dm Odß;dj h'
5' isis,kfha .=ma; ;dmh'

31' jdIamSlrKh iy jdIamSNjkh ms<sn| ksrjoH m%ldYh jkqfha@
1' jdIamSlrKh iy jdIamSNjkh ´kEu WIaK;ajhl § isÿ fõ'
2' jdIamSlrKh iy jdIamSNjkh hk isoaê fol u wd¾ø;dj u; r|d mj;S'
3' jdIamSlrK l%shdj,sh ;dmdxlfha § isÿ jk w;r jdIamSNjkh ́ kEu WIaK;ajhl §

isÿ fõ'
4' jdIamSlrKh iy jdIamSNjkh hkq tlu l%shdj,shls'
5' jdIamSNjkh ;dmdxlfha § isÿ jk w;r jdIamSlrKh ´kEu WIaK;ajhl § isÿ fõ'

32' oKavla yryd ;dmh ikakhkh jk YS>%;dj r|d mj;sk idOl wvx.= ldKavh jkqfha
1' WIaK;aj wka;rh" yrialv j¾. M,h" os.
2' wdrïNl WIaK;ajh" wjidk WIaK;ajh" >klu
3' oKafâ yrialv j¾. M,h" >klu" oKav r;a l< WIaK;ajh'
4' oKafâ fofl<jr WIaK;aj wka;rh" >klu" oKav idod we;s øjH'
5' oKafâ iajNdjh" yrialv j¾. M,h" wdrïNl WIaK;ajh'

33' oKavl ;dm ikakdhl;d ix.=Klfhys tall jkqfha
1' Wm oC 2'  Wm-1 oC-1 3'  Wm oC-1

4' Wm-1 oC        5'  Wm-1 oC-2

34' úIalïNh fi'ó' 2 jk os. fi'ó' 40 la jQ taldldr we¨ñkshï oKavl tla fl<jrla 360
oC ys ;nd we;s w;r wfkla fl<jr 10 oC ys mj;sk c,fha ;nd we;' oKav Tiafia
;dmh .,d hdfï YS>%;dj jkqfha' ^we¨ñkshïj, ;dmikakdhl ;dj 200 W m-1 oC-1

fõ'&
1' 50 W 2'  52 W 3' 83 W
4' 80 W 5'  55 W

35' fyd`oska mßjrKh lrk ,o f,day oKavl r;a jQ fl<jr isg isis,a fl<jr olajd
WIaK;ajh fjkia jk whqre olajk ksjerÈ m%ia;drh jkqfha@

1'     2'  3'  
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4'   5'  

36' ùÿre cfka,hl mDIaÀl j¾. M,h 3 m2 jk w;r >klu 0.5 cm ls' tys mDIaG fol
yryd WIaK;aj wka;rh 20 oC la kï cfka,h yryd mehl § .,d hk ;dm m%udKh
fidhkak'

ùÿrej, ;dm ikakdhl;dj 0.84 W m-1 oC-1

1' 10080 « 602  J 2'  1008 « 602  J
3' 10080 « 102  J 4'  1008 « 102  J
5' 10080 « 362  J

37' .%sIau R;=fõ § YÍr WIaK;ajhg jvd jeä ldur WIaK;ajfha mj;sk f,day l=Üáhla
iy ,S l=Üáhla iam¾Y l< úg f,day l=Üáh ,S l=Üáhg jvd WKqiqï j ±fka' my; o;a;
ie,ls,a,g f.k fï wjia:djg wod< o;a; w;r ksjerÈ in|;dj jkqfha'

;dm ikakdhl;dj ;dmh .e,Sfï YS>%;dj
f,day K1 H1
,S K2 H2

1' K2>K1 yd  H1>H2
2' K2>K1 yd  H2>H1
3' K1>K2 yd  H2>H1
4' K1>K2 yd  H1>H2
5' K1>K1 yd  H1=H2

38'  my; i|yka isoaê w;ßka ixjyk Odrd we;s úh yels wjia:d i|yd WodyrKhla
fkdjkqfha
1' c,dYhl isis,a c,h iy WKqiqï c,h ixirKh ùu'
2' ksfjia ;=< f¾äfhag¾ wi<
3' Ndckhl c,h r;a lrk úg
4' by< jdhqf.da,fha j,dl=¿ we;s jk úg
5' f,day oKavl tla fl<jrla r;a lrk úg

39'  úlsrKh iïnkaOfhka my; olajd we;s m%ldY i,ld n,kak'

a. úlsrK Yla;sh úoHq;a Yla;shg yerùu i|yd iq¾h fldaI Ndú; lrhs'

b. úlsrK u.ska ;dm m%pdrKhg udOH wjYH fkdfõ'

c. j,dl=¿ rys; rd;%shl ;dm úlsrK ndOdjlska f;dr j isÿ ù rd;%S ld,fha mßirh
isis,a lrhs'

by; m%ldYk w;=ßka ksjerÈ m%ldY jkqfha"
1' a  muKs'
2' b muKs'
3' c muKs'
4' a,b  muKs'
5' a, b, c  hk ish,a, u'
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jHQy.; rpkd m%Yak

1&' jia;=jla r;a l< úg f¾Åh ñkqï iy j¾. M,h fuka u th mßudj jYfhka o
m%idrKh fõ'

i). øjHhl f¾Åh m%idrK ix.=Klh ^ & weiqßka lafIa;% M, m%idrK ix.=Klh ^  &

iy mßud m%idrK;d ix.=Klh ^ & w;r iïnkaO;dj oelafjk m%ldYk ,shkak'

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

ii).
                 r

0
r

0   
= 20 cm   kï f.da,fha mßudj fldmuK o@

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

   iii) wrh 20 cm la jQ jdfka f.da,hla 30 0C isg 130 0C olajd r;a l< úg tys kj mßudj
fidhkak' jdfka j, f¾Åh m%idrK ix.=Klh ^ & = 11 x 10-6 0C-1

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

iv). mßudfõ jeä ùu fldmuK o@
'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''
'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

v). 130 0C g r;a l< miq jeä jQ mßudjg iudk mßudjla we;s f,day f.da, lShla iEosh
yels o@
'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''
'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''
'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

vi). by; f.da,h 30 0C oS >k;ajh 6000 kg m-3 kï 130 0C oS f.da,fha >k;ajh fidhkak'
'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''
'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''
'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

2&'

c,fha jd' .=ma; ;d (L)  = 2.27 x 106 J / kg
c,fha ú';d'Od'    (Cc)  = 4200 J / kg0C
yqud,fha ú';d'Od'    (Cs)  = 2000 J / kg0C
l¾udka; Yd,djla ;=< isÿ jk ls%hdj,shl oS hïlsis c, m%udKhla lsis hï ld,hla ;=<
oS  my< WIaKa;ajhl isg by< WIaK;ajhlg r;a lr .; hq;= j we;' ta i|yd c,h wvx.=
n÷k ;=< .s,ajd we;s ;U k< moaO;shla by; rEm igyfka oelafjk mßos fhdod f.k

c,hyqud,h

A B

1 2
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we;' k< moaO;sfha A fl<jßka fndhsf,aaarejla wdOdrfhka 1  jQ jeä WIaK;ajhl we;s

yqud,h we;=¿ ùug i,iajd we;' k<h ;=< oS yqud,h >kSNjkh ù 2  WIaK;ajfha

^ 2 1  & we;s c,h f,i wdmiq fndhsf,arejg meñfKa'

i' by; hka;%h ;=<ska mehl oS c,h ls'.%E 10 la 25 0C - 85 0C olajd r;a lr .ekSug
wjYH kï r;a ùug Ndckh jk c,h ,nd .;a ;dmh fldmuK o@
'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''
'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''
'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

ii' by; ld,h ;=< oS yqud,h msg l< ;dmh fiùug Tng wjYH wu;r o;a;h l=ula
o@
'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''
'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''
'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

iii' mehl oS yqud,h msg l< ;dmh (Q2)  i|yd m%ldYhla by; ixfla; weiqßka ,shd
olajkak' ^tu k<h ;=<ska .uka l< yqud, ialkaOh m fõ&
'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''
'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

iv' .s,ajd we;s ;U k<h ;=<ska hjk yqud,h 150 0C ys mj;skafka hehs o" c,h f,i
k<h ;=< oS >kSNjkh jQ yqud,h 90 0C ys mj;skafka hehs o ie,l= úg Q2 i|yd
m%ldYkh m weiqßka ,shd olajkak'
'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''
'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

v' fuu ls%hdj,sfha oS ;U k< iy n÷k Wrd .;a ;dmh fkd i,ld yÍ kï mehl oS hejQ
yqud, ialkaOh fidhkak'
'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''
'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''
'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

vi' fuys oS Tn úiska isÿ l< Wml,amkh i|yka lrkak'
'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''
'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

3&' úYsIag ;dm Odß;djh 910 J kg-1 oC-1 jk we¨ñkshïj,ska ieÈ n÷kl ialkaOh 200 g ls'
th ;=< 20 oC ys mj;sk c,h 2 kg la wvx.= w;r hka;%hl fldgila msßisÿ lr .ekSu
i|yd fuu c,h 60 oC olajd r;a lr .; hq;= j we;'
i. we¨ñkshï n÷k 20 oC isg 60 oC olajd r;a ùfï oS ,nd .kakd ;dm m%udKh

fldmuK o@  ^c,fha ú';d'Od } 4200 J kg-1oC-1&
'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''
'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''
'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

ii. c,h muKla r;a lsÍug wjYH ;dm m%udKh fldmuK o@
'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''
'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

iii. wjYH uq¿ ;dm m%udKh fldmuK o@
'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''
'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''
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iv. fuys wu;r ;dm Yla;s m%udKh" c,h muKla r;a lsÍug wjYH ;dm m%udKfhka
lskï m%;sY;hla o@
'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''
'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

v. by; c,h 2 kg u úYsIag ;dm Odß;dj 400 J kg-1 oC-1 jk i¾j iu ;U nÿkl wvx.=
lr fuu ld¾hh isÿ lf<a kï fuys § jeh jk wu;r Yla;s m%udKh fmrg jvd
wvqfõ o@ jeäfõ o@ fya;=j myokak'
'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''
'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

vi. a). by; ;U n÷k r;a lsÍug jeh jk ;dm m%udKh fidhkak'
b). th c,h muKla r;a lsÍug wjYH ;dmfhka lskï m%;sY;hla o@
'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''
'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

4&' YsIHhl= úiska jdIamSlrKfha úYsIAg .=ma; ;dmh fidhk mÍlaIKhla i|yd ilia l<
wegjqula my; rEmfha olajd we;'

i. my; kï i|yka WmlrKj,g wod< ixfla; Ndú;fhka by; wegjqu kï lrkak'
P - le,ß ógrh      Q - yqud, ynlh     R - yqud, cklh     S - nkaika odylh

ii. by; A iy B k< foflys m%fhdack fudkjd o@
'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''
'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

iii. B k<fhys fl<jr fl,ska u le,ß ógrhg we;=¿ fkd fldg rEm igyfka mßos
;j;a WmlrKhla ;=<ska heùug i,iajhs' thg fya;=j meyeos,s lrkak'
'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''
'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''
'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

iv. fuu mÍlaIKhg wod< ñkqï ,nd .ekSug wjYH wfkl=;a WmlrK fudkjd o@
'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''
'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''
'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

v. fuu mÍlaIKfha oS ,nd .kakd ñkqï ms<sfj<ska i|yka lrkak'
'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''
'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''
'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''
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vi. c,fhys jdIAmSlrKfha úYsIag .=ma; ;dmh fiùug wjYH wfkl=;a o;a; fudkjd o@
'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''
'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

vii. fuu mßlaIKfha ;dm yqjudrej i|yd jk iïnkaO;dj l=ula o@
'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''
'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

viii. by; vii ys iïnkaO;dj ,sùfï oS lrkq ,nk Wml,amkh l=ula o@
'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''
'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

ix. by; wdldrhg WmlrK ilid mÍCIKh isÿ lsÍfï oS Tyq úiska isÿ l< Wml,amkhg
n<mE yels ndOlhla j,ld .ekSug isÿ fõ' th l=ula o@ ta i|yd Tn mÍCIKfha oS
.kakd mshjr rEm igyfka ,l=Kq lr kï lrkak'
'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''
'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''
'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''
'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

5&' yrialv j¾. M,h 2 x 10-4 m2 jQ os. fi'ó' 50 la jQ f,day oKavla msg; mDIaGh fyd|ska
wdjrKh lr we;' tys tla fl<jrla 100 0C mj;sk l=àrhlg iïnkaO jk w;r
wfkla fl<jr 20 0C la mj;sk c,h iu. iam¾Y j ;nd we;'

i. oKafâ ;dm wkjr; wjia:dfõ oS oKav osf.a ;dmh .,d hdfï YS>%;dj fidhkak'
^ikakdhl;dj 380 W m-1 oC-1 kï& '
'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''
'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''
'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

ii. by; wegjqfï c,h fjkqjg oKafâ ol=Kq fl<jr osh jk whsia iu`. iam¾Y j ;nd
we;akï túg oKav osf.a wkjr; wjia:dfõ oS ;dmh .,d hdfï YSS>%;dj fidhkak'
'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''
'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

iii. c,fha ú,hkfha úYsIag .=ma; ;dmh 330000 J/kg kï mehl oS osh jk whsia ialkaOh
fldmuK o@
'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''
'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''
'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

iv.

by; f,day oKav yd i¾j iu udk iys; we¨ñkshï oKavla my; rEmfha mßos
ikaê lr fofl<jr WIaK;ajh 250 oC yd 0 oC ys mj;ajd we;' we¨ñkshïj, ;dm

yqud,h
100 0C

c,h
20 0C

250 oC 0 oC
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wdo¾Y m%Yafkda;a;r

ikakdhl;dj 200 W m-1 oC-1 kï"
a). ixhqla; oKafâ fmdÿ ixêfhys WIaK;ajh fidhkak'
'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''
'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''
'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''
b).ixhqla; oKav yryd ;dmh .,d hdfï YS>%;dj fldmuK o@
'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''
'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''
'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

6&' ;dlaIK isiqfjl= úiska ksh; WIaK;aj l=àrhla
;ekSug ie,iqï lrhs' ̂ Incubator&
fuys we;=<; WIaK;ajh 40 0C mj;ajd .; hq;= w;r
msg; uOHkH WIaK;ajh 25 0C la hehs Wml,amkh
lr we;'

we;=<; r;a lsÍu i|yd 100 W f,i i|yka lr
we;s iQ;s%ld úÿ,s n,an fhdod .ekSug wfmalaIs; h'
l=áfha os." m<, yd Wi ms<sfj<ska fi'ó' 100" 100" 150
fõ'
i' fuys mDIAG j¾. M,h .Kkh lrkak'

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

ii' fuys ì;a;s ;ekSug fhdod .; hq;= øjH i;= jeo.;a ;dm .=Kdx.hla kï lrkak'
'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

iii' fuh ;ekSug fi'ó' 2'5 >klu ,E,s Ndú; lsßug woyia lrhs' ̂ K
oej

= 0.2 Wm-1K-1&
fuys mDIaG yryd ;;amr tll oS msg;g .,k ;dm m%udKh .Kkh lrkak'
'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''
'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''
'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

iv. iQ;%sld n,anfhys i|yka lr we;s CIu;djfhka 50] la ;dmh f,i ,nd foa kï
;;amr tll oS n,anhlska l=áhg ,nd fok ;dm m%udKh .Kkh lrkak'
'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''
'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''
'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

v' ta wkqj fhdod .; hq;= 100 W n,an .Kk fldmuK o@ ^fjk;a l%uj,ska o 40 W
muK CIu;djlska ;dmh .,k nj Wml,amkh lrkak' &
'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''
'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''
'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

vi' fuys wNHka;rh Rðf*daïj,ska wdjrKh l<fyd;a fhosh hq;= n,an .Kk wvqlr
.; yels oehs meyeos,s lrkak'
'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''
'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''
'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

7& f¾Çh m%idrK;dj hkq l=ula o@

i. f¾Çh m%idrK;dj 1'9 « 10-5 K-1 jk ms;a;,j,ska ;kk ,o óg¾ fldaÿjla 0 oC oS

150 cm

100 cm
100 cm
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;dlaIKfõoh i|yd úoHdj- w'fmd'i' ̂ W'fm<&

wdo¾Y m%Yafkda;a;r

l%udxlkh lr we;' óg¾ fldaÿj 30 0 C WIaK;ajfha mj;sk úg óg¾ 1 la f,i

igyka jk i;H È. l=ula o@

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

ii. 30 0 C we;s we¨ñkshï oKavla 30 0 C ys we;s óg¾ fldaÿfjka uekak úg 50 cm f,i

mdGdxl ,eìK'  we¨ñkshï oKafâ i;H È. fidhkak'
'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

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

iii. we¨ñkshï oKafâ WIaK;ajh 0 0 C  olajd my; fy,k ,È'  we¨ñkshïj, f¾Çh

m%idrK;dj 2.5x10-5  k-1 kï 0 0 C  oS we¨ñkshï oKafâ i;H È. l=ula o@
'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

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

8&' mßjrKh lr we;s oKavla ;=<ska ;dm ikakdhkh ùfï § WIaK;aj jHdma;sh wOHhkh

lsÍu i|yd ilia lrk ,o mÍlaIKd.dr wegjqula my; oelafõ'

P Q R S

A B

fmd,siaghßka wdjrKh

f,day oKav

i' iudk mr;rj,ska ieÈ isÿre ;=<g WIaK;aj udk n,an we;=̀M lr oKav nkaika

odylfhka r;a lrhs'

a by; rEm igyfkys nkaika odylh we| fmkajkak'

b WIaK;aj udk isÿre ;=<g we;=¿ lsÍug fmr tajd ;=<g ,sysis f;,a iaj,amh

ne.ska tla lrhs'  fuhg fya;=j l=ula o @

ii' oKav wkjr; wjia:djg m;a ù we;s o hkak Tn fidhd .kafka flfia o @

iii' oKav wkjr; wjia:djg m;a jQ miq Tn ,nd .kakd mdGdxl fudkjd o @

 iv' Tn w¢kq ,nk m%ia;drfha wlaI fudkjd o @

X wlaIh '''''''''''''''''''''''''''''''''''''''''''''''''''

y wlaIh '''''''''''''''''''''''''''''''''''''''''''''''''''

v' Tn n,dfmdfrd;a;= jk m%ia;drh my; wlaI u; we| olajkak'
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wdo¾Y m%Yafkda;a;r

vi' oKav mßjrKh fkd flf<a kï" ,efnk m%ia;drh my; oelafjk wlaI u;

we| olajkak'

vii' by; oKav fjkqjg ;dm ikakdhl;dj wvq oKavla mÍlaIKh i|yd Ndú;

flf<a kï" by; m%ia;drfha WIaK;aj wkql%uKh (m) yd kj oKafâ WIaK;aj

wkql%uKh (m
1
)  w;r iïnkaOh ,shd olajkak'

viii' A fl<jf¾ isg m<uq WIaK;aj udkh (P)  we;s ÿr 25 cm o" Q WIaK;aj udkhg

we;s ÿr 32 cm o kï" yd wkjr; wjia:dfõ § P ys mdGdxlh 35 0C o" Q ys

mdGdxlh 21 0C o kï" oKav ;=< WIaK;aj wkql%uK fldmuK o @
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;dlaIKfõoh i|yd úoHdj- w'fmd'i' ̂ W'fm<&

wdo¾Y m%Yafkda;a;r

rpkd m%Yak

1' lafIa;%M, m%idrK;dj w¾: olajd lafIa;%M, m%idrK;dj iy f¾Çh m%idrK;dj w;r

iïnkaO;djla f.dv k.kak' f¾Çh m%idrK;dj 1.2 x 10-5 K-1 jq iup;=ri%dldr

jdfka ;yvqjl 0 oC os me;a;l 80 cm os.  fõ' 60 oC os fuys jeä jk j¾. M,h

fidhkak'

2' f¾Çh m%idrK;dj 2.5  x 10-5 K-1 jQ we¨ñkshï ;yvqjl 20 oC os wrh 1 cm jQ isÿrla

we;' 200 oC oS fuu isÿf¾ j¾. M,h fidhkak' wrh 1'01 cm jQ fnda,hla fuu isÿfrka

heùug ;yvqfõ WIaK;ajh l=ula úh hq;= o@

3' f¾Çh m%idrK;dj 1.2 x 10-5 K-1  jQ f,day máhlska idod we;s lr;a; frdao mÜgul

wrh 44 cm  fõ' wrh 44'2 cm  la jq ,S frdaohla fï ;=<g we;=¿ lsÍug mÜgu fldmuK

WIaK;aj fjkilg Ndckh l< hq;= o@

4' mßud m%idrK;dj w¾: olajd mßud m%idrK;dj iy f¾Çh m%idrK;dj w;r

iïnkaO;djla f.dvk.kak' f¾Çh m%idrK;dj 2.5  x 10-5 K-1  jQ we¨ñkshïj,ska

;kk ,o mßudñ;sl n÷kl 20 oC oS l=yrfha mßudj 1 l fõ' 100 oC oS l=yrfha mßudj

fidhkak'

5' f¾Çh m%idrK;dj 1.2 x 10-5 K-1  jQ jdfkaj,ska ;kk ,o mßudñ;sl n÷kl 0 oC os

Odß;dj 2 l fõ' iEu WIaK;ajhl oS u fjkia fkd jk ysia wjldYhla ;nd .ekSug

n÷k ;=<g tla l< hq;= f¾Çh m%idrK;dj 2.5  x 10-5 K-1 jq we¨ñkshï l=Üáfha mßudj

fidhkak'

6' ;dm ikakhk YSS>%;dj flfrys n,mdk idOl fudkjd o@

hï øjHhl ;dm ikakdhl;dj i|yd jk iólrKhla ,shd mo y÷kajkak' fuu

iólrKh i;H jkafka l=uk ;;a;aj hgf;a o@

7' 12 cm  >klula iys; .fvd,a ì;a;s iys; ldurhl msg; WIaKa;jh 30 oC o we;=<;

WIaK;ajh 20 oC o fõ' .fvd,aj, ;dm ikakdhl;dj 0.48 W m-1 K-1  kï ì;a;s 1 m2

yryd ñks;a;=jla ;=, .,dhk ;dm m%udKh .Kkh lrkak'

fufia WKqiqïùu wju lr .ekSu i|yd ì;a;sfha we;=¿ mDIaGh 2'5 cm >klu we;s

;dm ikakdhl;dj 0.14 W m-1 K-1 la jQ ,Sj,ska wdjrKh l<fyd;a .fvd,a - ,S w;=re

uqyqKf;a WIaK;ajh o 1 m2 yryd ñks;a;=jla ;=< .,dhk ;dm m%udKh .Kkh lrkak'

8' yqud, fndhsf,arejl m;=f,a >klu 1'2 cm  la o m;=f,a j¾. M,h 1 m2  o jk w;r

th ;kd we;af;a  48 W m-1 K-1 l ;dm ikakdhl;djla we;s f,dayfhks' th ñks;a;=jg

1 kg YSS>%;djlska jdhqf.da, 1 l mSvkh hgf;a jk yqud,h ksmojhs kï fndhsf,are m;=f,a

há mDIAGfha WIaK;ajh fidhkak' ^c,fha jdIamSlrKfha ú'.=';d } 2'26 « 106 J kg-1 &

oe,af,a WIaK;ajh th u úh hq;= o@ meyeos,s lrkak'

os.= l,la Ndú;fhka miq fndhsf,arej" m;=f,a we;=< mDIAGfha 0.8 W m-1 K-1l ;dm

ikakdhl;djla we;s 2 mm ,jk ia;rhla ;ekam;a jQfha kï by; YSS>%;djfhka u

yqud,h ksmo jk úg fndhsf,arej m;=f,a há mDIAGfha WIaK;ajh fidhkak' ia;r

fol w;r w;=re uqyqKf;a WIaK;ajh o fidhkak'

9' whsial%Sï úl=Kk mdmeoslrejl=f.a whsial%sï fmÜáh me;a;l os. 50 cm la jq >klhls'

th >klu 4 cm jQ o ;dm ikakdhl;dj  0.4 W m-1 K-1 la jQ o øjHlska idod we;'

fmÜáh ;=< 0 oC ys mj;sk whsial%sï 10 kg  we;s kï mßir WIaK;ajh 34 oC jQ osfkl

whsial%Sï ish,a, osh ù hdu i|yd fldmuK ld,hla .; fõ o@ tajd mßir WIaK;ajhg

<`.d ùug ;j fldmuK ld,hla .;fõ o@ ^whsial%sïj, ú,hkfha ú'.=';d' 3.4 x 105
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wdo¾Y m%Yafkda;a;r

J kg-1 yd osh jQ miq ú';d'Od' 4200 J kg-1  K-1 fõ' &

10' uoHidr ksIamdokh ioyd fhdod .kakd wegjqul" wNHka;r wrh 5 mm iy ndysr wrh

6 mm jk ;dm ikakdhl;dj 380 W m-1 K-1 la jQ ;U k<hla fhdod .kS' k<h 6 m os.la

whsia ñY% c,h ;=< .s,ajd we;' k<h ;=,ska .,k 78 oC WIaK;ajfha we;s uoHidr jdIam

78 0C WIaK;ajfha u mj;sk øjh f,i k<fhka msg fõ' uoHidrj, ;dmdxlh yd

jd'ú'.=';d ms<sfj<ska 78 0C iy 8'6 x105 J kg-1 whsiaj, ú,hkfha ú'.=';d 3'4x105 J kg-1 o

kï"

1' k<fha ì;a;s yryd ;dmh ydks ùfï YS>%%;dj fidhkak'

2' k<fha msg; WIaK;ajh 0 0C ysu mj;ajd .kS kï ñks;a;=jl oS osh jk whsia

ialkaOh fidhkak'

3' ñks;a;=jl oS øj jk uoHidr ialkaOh fidhkak'

11' ;dm ikakdhl;dj hkq l=ulao@

1' f,day n÷kla ;kd we;Af;a ;dm ikakdhl;dj 1x102  W m-1  K-1 jQ f,dayfhks'

n÷fka m;=f,a >klu 1 cm jk w;r wrh 7 cm fõ' n÷k ;=< we;s c,h 80 0C

ksh;  WIaK;ajfha wkjr; j mj;S kï o n÷k 1000 W ;dmk uQ,djhjhla u;

;nd we;s kï o" lsisÿ ydkshlska f;drj ;dmk uQ,djhjfhka ,nd fok ;dmh

m;=, yryd .uka lrhs kï m;=f,a hg mDIaGfha WIaK;ajh fidhkak.

2' m;=f,a >klu 3 cm jQfha kï m;=f,a hg mDIaGfha WIaK;ajh l=ula o@

12&

kdk ldurhl WKq c,h ,nd .ekSu i|yd ;dlaIKsl YsIHhl= úiska ;kk ,o

wegjqula by; rEmfha oelafõ'  ng Èf.a .,k c,h l=àrhlg tl;= lr th .s,a¨ï

;dmlhla u.ska r;a lrhs'  l=àrhg we;=¿ jk c,fha WIaK;ajh 20 0 C fõ'  38 0 C

mj;sk c,h Ndú;hg .ekSug wjYH fõ'  1000 w .s,a¨ï ;dmlhla Ndú; lf<a kï

fldmuK YS>%;djlska 38 0 C mj;sk WKq c,h ,nd .; yels o@

[c,fha ú';d'Od' 4200 J kg-1 K-1 n÷k u.ska ;dmh ydks fkd lrkafka hhs o i,lkak']



150

;dlaIKfõoh i|yd úoHdj- w'fmd'i' ̂ W'fm<&

wdo¾Y m%Yafkda;a;r

nyqjrK - ^ms<s;=re&

1' ms<s;=r 4   2 ,   3r     ksid

2' ms<s;=r 1

 

 
 

2 1

-5

2

A =A 1+2αθ

    =1 1+5×10 ×20

    =1 1+0.001

    =1.001 cm

3' ms<s;=r 3

 2 1

2 1 1

2 1

1

5

5

o

1

4.02 4

4 1.9 10

0.02 10
   

4 1.9

             264 

d d

d d d

d d

d

C
















 

 







 








4' ms<s;=r 2

isÿre w;r mr;rhg  2 1 1l l    fhosh yels h túg ÿr  1x  

5' ms<s;=r 2

n÷fka m%idrKh (1)g gV r  

øjfha m%idrKh  (2)m mV r  

by; wjYH;dj i|yd ^1&}^2& úh hq;= h'

   

g g m m

g m

m g

V r V r

V r

V r

 



6' ms<s;=r 5 øjH >k;ajh f,dayfha >k;ajhg jvd YS>%f,i wvq jk neúka
f.da,fha flakaøh my<g .uka lrhs'

7' m<s;=r 3

8' ms<s;=r 2
fï i|yd"

 n÷fka m%idrKh } øjHfha m%idrKh
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3 '

3
 '

V V

V
V

 





 



9' ms<s;=r 4

Q mc  g wkqj

m<uq wjiA;dj

(90 60) (60 30)

                  (1)

w w

w w

mc m c

mc m c

  

 

fo jk wjia;dj

   90 30    (2)
2

w w

m
c m c    

(2)

(1)
ka 

90
30

2

90 2 60

    150 3

 50 oC




 






 

  





10' ms<ss;=r 2

A A B B

A

A

-1 -1

           m C =m C

2000  V  C =V×4200×1000

4200
               C =

2

                   =2100 J kg  K
11' ms<ss;=r 1

Q mc

Q
c

m









12' ms<ss;=r 2

  

Q mc

Q
mc

t t

Q

t t












13' ms<s;=r 3 ksjeros m%ldYh f,i A yd B muKla .; yels h'
Ndckh o ;dmh ,nd .kakd ksid C jeros fõ'

14' ms<s;=r 3
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wdo¾Y m%Yafkda;a;r

 

   

1 2

1 2

1

2

105 100 100 30
    

2 4

7

Q
KA

t l

K A K A

K

K

 


 




15' ms<s;=r 5

16' ms<ss;=r 5 ^øjH u; r|d mj;sk ksh;hls&

   






17' ms<ss;=r 2

-3 -5

o

Δ l=αl.Δθ

1.1×10 =1.1×10 ×10×(27-θ)

θ=17 C

18' ms<s;=r 4

(2 )  ksid

19' ms<s;=r 3

20' ms<s;=r 5

21' ms<ss;=r 1

1 1 1

2 2 2

1 2 1 1 2 2

1 1 2 2

(1)

(2)

           /

          

 

 

   

 

   

   

      



 

 

   

 

22' ms<ss;=r 4

3x      

23' ms<s;=r 1

1

1 Δθ

o -1

Δv=γv Δθ

Δv
3α=

v

0.033
α= =0.0011 C

3×10

 
 
 

24' ms<s;=r 3

Q 
-3

=msθ

=10×10 ×4200×25

=1050 J

1 2

1 2
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25' ms<s;=r 1

26' ms<s;=r 5

Q 

4

2 470 60

         56400

         5.64 10

ms

J

   



 

27' ms<ss;=r 3

Q     = mL

= 4 x 2.26 x 106 = 9.04 x 106  J

28' ms<s;=r 1

4

6

Q = mcθ+mL

    = m(cθ+L)

   =16.5(230×941+8.8×10 )

   =5.02×10  J

29' ms<s;=r 3

30' ms<s;=r 2

31' ms<s;=r 3

32' ms<s;=r 1

1 2

1 2

      ( )

      A

1      

( )
      

q
t

q
t

q
t l

Aq
t l

  





 






33' ms<ss;=r 2

A  ys tall  = m2

1 2   tall  = oC

l  ys tall  = m

Q

t
 ys tall  = w  o jk ksid

34' ms<s;=r 5

 -41 2KA(θ -θ )Q 360-10
= =200× π×1×10 × =55 W

t l 0.4

 
 
 

35' ms<s;=r 5

ßÈ

20 oC
(s)

16.5 kg

Q

16.5 kg 961 oC
(e)
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36' ms<s;=r 1

1 2

2

2

( )

0.84 3 20
  

0.5 10

  10080  /

10080 60

KA Q QQ

t l

J S






 






 meh 1 os

37' ms<s;=r 4

ldur WIaK;ajh > Yßr WIaK;ajh

f,day $ ,S  w;g ;dmh .,d hhs'

38' ms<s;=r 5

39' ms<s;=r 5

jHqy.; rpkd ^ms<s;=re&

1&' i' 2

3

 

 





ii' -2 3 3 3
0

4 4 22
V = π(20×10 ) = × ×(0.2) =0.0334 m

3 3 7

iii. 1 0 (1 3 )V V    

6(0.034)(1 3 11 10 (130 30))    

3=0.0335 m

iv' mßudfõ jeä ùu 1 0V V V  

    3 3 3=0.0335 m -0.0334 m =0.0001 m

    3=100 cm

v' iEosh yels f,day f.da, m%udKh  
3

3

33500 cm
=

100 cm

   335

vi'    1
0ρ =ρ (1+γΔ θ)

1 66000 ρ (1 33 10 100)   

   
1 6000

ρ
(1.0033)


      3=5980.2 kg/m



155
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2&' (i)

6

Q1=msΔθ

    =10×4200×(85-25)

    =2.52×10  J

(ii)  yqud,fha WIaK;ajh

(iii)[ Q
2
 = yqud,h 1  isg 1000C neiSfï oS msg jQ ;dmh + 100 0C ys yqud,h 100 0C ys c,h

 njg m;aùfï oS .=';d' + 1000C ys c,h 2
0C ys c,h njg m;aúfï oS msg jk

;dmh] Q
2 
= mc

s
(

1
-100)+mx2.27x106+mc

l
(100-

2
)

(iv) Q
2
 = m x 2000(150-100) + m x 2.27 x 106 + m x 4200(100-90)

 Q
2
 = 2.412 x 106  Jm

(v)'   Q
1
 = Q

2

2.52 x 106 = 2.412 x 106 m
m = 1.05 kg

(vi) c,h ,nd.;a ;dmh } yqud,h msg l< ;dmh

3&' i.
1ΔQ =msΔθ

       = 0.2×910×(60-20)

      =7280 J

ii.
2

5

ΔQ =msΔθ

       = 2×4200×(60-20)

      =3.36×10  J

iii.
1 2

5

Q=ΔQ +ΔQ

   = (7280+3.36×10 ) J

  =343280 J

  =343.28 kJ

iv.
1

5
2

7280
100 100 2.2%

3.36 10

Q

Q


   

 

v. fya;=j ( ;Uj, ú';d'Od' we¨ñkshïj,g jvd wvq neúka wjYH wu;r Yla;s
m%udKh wvq fõ'

, /     Q ms m S Q     ksh; kï

vi. a).
3ΔQ =0.2×400×(60-20)

      =3200 J

b). 3
5

1

3200 32
100 100 0.95%

3.36 10 33.6

Q

Q


    

 
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4&'  i.

ii.  A - yqud, cklh ;=< mSvkh jeä ùu je,elaùug'
B - le,ß ógrh fj; ksmo fjk yqud,h f.khdug'

iii. B ys >kSNjkh jQ c,h le,ß ógrh ;=< c,h iu. ñY% ùu je,elaùug'
iv. ^1& WIaK;aj udkh ^2& f;o~q $ isõ o~q ;=,dj
v. 1' ysia le,ß ógrfha ialkaOh'

2' c,h iys; le,ß ógrfha ialkaOh'
3' c,fha wdrïNl WIaK;ajh'
4' moaO;sfha wjidk WIaK;ajh
5' yqud,h hejQ miqq wvx.= oE iu. le,ß ógrfha ialkaOh'

vi. 1' le,ß ógrh ;kd we;s øjHfha ú';d'Od
2' c,fha ú';d'Odß;dj

vii. yqud,h msg l< ;dmh } c,h ¬ le,ß ógrh ,nd .;a ;dmh
viii.mßirh iu. ;dm yqjudrejla isÿ fkd fjhs'
ix. nkaika odylfhka ksl=;a jk ;dmh úlsrKh u.ska le,ß ógrh fj; <`.d úh yels

h' fuh wjidk WIaK;aj ñkqug n, mdkq we;'
fï i|yd yqud, cklh yd le,ß ógr moaO;sh w;r weianeifgdaia ;srhla ;nhs'

5&' i. -4
1 2

-2

KA(θ -θ )Q 380×2×10 ×(100-20)
= = =12.16 W

t l 50×10

ii. -4

-2

Q 380×2×10 ×100
= =15.2 W

t 50×10

iii. Q mL
   =

t 60×60

m×330000
15.2=

3600

    m=0.165 kg

iv. Q/t       cu             Al        Q/t

250 0C        0 0C
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(a)            ;U 1 2( ) (250 )
 cu

Q
KA K A

t l l

   
  

we¨ñkshï  
( 0)

Al

Q
K A

t l

 
 

wkjr; wjia:dfõ oS cucu

cu

Al cu

0

A(250-θ) A(θ-0)
K × =K

l l

250K 250×380
θ= =

K +K 380+200

  =163.8 C

(b) -4Q 250-163.8
=380×2×10

t 1

Q
=6.55 W

t

 
  

6&' i' mDIaG j¾. M,h } A
A = 2 [(1m x 1m) + (1m x 1.5m) + (1m x 1.5m)

= 2 [ 1 + 1.5 + 1.5) m2 = 8 m2

ii' ;dm ikakdhl;dj wvq øjHhla f;dard .; hq;= h'

iii' 2 1

-1 -1 2

θ -θQ
= K A

t d

Q 4 0 -2 5 K
= 0 .2  W m  K × 8 m    

t 0 .0 2 5 m

Q 1 5
= 0 .2 × 8 ×  W

t 0 .0 2 5

Q 1 5 1 5 0 0
= 2 × 8 ×  W = 2 × 8 × × 1 0 0  W

t 0 .2 5 2 5

Q
= 9 6 0  W

t

 
 
 

 
 
 

iv.
50

100 W× =50 W
100

v' bj;g tk uq¿ Yla;sh = 960W + 40W
CIu;dj = 1000 W

n,an .Kk =
1000 W

50 W
 =  n,an 20 hs

vi' Rðf*daï hkq ;dm ikakdhl;dj wvq øjHhla neúka bj;g ;dmh .e,Su ;j;a wvq
fõ' tneúka fhosh hq;= n,an .Kk wvq lr n, Yla;sh b;sß lr .; yels h'

d

25 oC

 1

40 oC

 2
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7& f¾Åh m%idrK;dj hkq talSh WIaK;aj jeä ùula i|yd >k øjHl Èf.ys isÿ jk

Nd.sl jeä ùuhs'

(i) 2 1  (1 )l l  

             

5

4

 (1 1.9 10 30)

 (1 5.7 10 )

 1.00057 m





   

  



(ii)
1.00057

 
100


2

50

        =    0.500285 m

(iii) 2 1  (1 )l l  

5
2   0.5003(1 2.5 10 30)l    

             

4 0.5003(1 7.5 10 )

 0.5003(1 0.00075)

 0.5003 0.99925

  

 

 

 2   0.4999 ml 

8& i' (a)

(b) WIaK;aj udk n,anh oKafâ WIaK;ajhg <Õd lr .ekSug myiq ksid

ii' WIaK;ajudk j, mdGdxl ksh; w.hlg meñK we;s o hkak mÍlaId lsÍfuka

iii' 1' WIaK;aj udkj, mdGdxl

2' A fl<jr isg tla tla WIaK;aj udkhlg ÿr

iv' X  os.  ^ A isg&

Y WIaK;ajh

A
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v'

os. ( )cm

( C)0WIaK;ajh

vi' .m m

vii'
0 -11 2

1 2

θ -θ 35-21 14
m= = = =2 C cm

l -l 32-25 7
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rpkd ^ms<s;=re&

1' talSh WIaK;aj jeä ùula i|yd >k øjHhl mDIaG j¾. M,fha isÿ jk Nd.sl jeä ùu

lafCI;%M, m%idrK;dj kï fõ'

2 1

1

A A

A







;yvqjfõ f¾'m%' i|yd

2 1

2 1

(1 )    (1)

(1 )    (2)

a a

b b





  

  

^1& « ^2& ka   2
2 2 1 1(1 )a b a b  

  2 1(1 2  )   (3)A A     y s by, n, th 0 fõ

fCIa;%Sh m%idrKh i|yd

 2 1(1 )   (4)A A   

^3&}^4& ka  1 1 2

       2

 

 

  



2 1 1

-5

-2 2

2

A -A =A ×2αθ

           =80×80×2×1.2×10 ×60

           =64×14.4×10  cm

           =9.22 cm

2' i.
2 1

2 -5

2

A =A (1+2αθ)

22
           = ×1 (1+2×2.5×10 ×180)

7

22
           = (1+0.009)

7

22
           = ×1.009=3.168 cm

7

ii. isÿf¾ m%idrKh i,ld

 

2 1

2 2
2 1

2 2 5

5

5

(1 2 )

(1 2 )

1.01 1 (1 2 2.5 10 )

1.0201 1 5 10

0.0201

5 10

  400  o

A A

r r

C



  













 

 

   

  






a
1

A
1

a
2

A
2b

1
b

2


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3'

 
 

2 2
2 1

2

-5

2

o

       πr =πr (1+2αθ)

44.2
 =1+2×1.2×10 θ

44

 379.6 C=θ

4' talSh WIaK;ajh jeä ùula i|yd øjHhl mßudfõ isÿ jk Nd.sl jeä ùu mßud

m%idrK;dj kï fõ'

f¾Çh m%idrK;dj i,ld

2 1

2 1

2 1

2 2 2 1 1 1

(1 )    (1)

(1 )     (2)

(1 )     (3)

(1 3  

a a

b b

c c

a b c a b c







 

  

  

  

   y s by, n,&

  ys by< n, ie,lsh yels neúka

2 2 2 1 1 1

2 1

(1 3

(1 3 )      (4)

a b c a b c

V V





 

  

&

mßud m%idrKh i,ld

2 1(1 )         (5)V V   

^4&}^5& ka 1 3 1

         3

 

 

  



2 1

-5
2

2

V =V (1+3αθ)

V =1 l (1+3×2.5×10 ×80)

V =1+0.006

    =1.006 l

5' n÷fka o" l=áfha o jeä jk mßud iudk úh hq;= h'

n÷fka jeä jk mßudj  3V V   

l=áfha jeä jk mßudj  ' 3 'V V    

-5

-5

V ×3αθ=V '×3α 'θ

V ×α
=V '

α '

2×1.2×10
V '=

2.5×10

24
   =

25

   = 0.96 l

V

V'

v
1     

    c
1

a
1     

 b
1

v
2     

    c
2

a
2     

 b
2
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;dlaIKfõoh i|yd úoHdj- w'fmd'i' ̂ W'fm<&

wdo¾Y m%Yafkda;a;r

6' WIaK;aj wkql%uKh" yrialv j¾. M,h" øjHh

 1 2Q KA
t l

 
  g wkqj 1 2

Q
tK

A
l

 
 

 
 
 

Q
t } tall ld,hl oS .,k ;dmh

1 2

l

  
 
 

} WIaK;aj wkql%uKh

A } yrialv j¾. M,h

mßjrKh l< oKavl ^wlaISh .e,Sul oS& wkjr; ;;a;aj hgf;a'

7'  

 

1 2

-2

θ -θQ =KA
t l

30-20
      =0.48×1

12×10

      =4×10

      =40 w

úkdä 1g .,k ;dmh } 40 « 60 J

} 2400 J

I.    1 2 2 3
1 2

1 2

o

θ -θ θ -θQ =K A =K A
t l l

0.14(θ-20)
=4(30-θ)=

0.025

140
=4(30-θ)= (θ-20)

25

=300-10θ=14θ-28θ

             580=28θ

580
            =θ

28

      20.71 C=θ

II. Q 0.48(30-20.71)
=

t 0.12

   =4×9.29

   =37.16 W

ì;a;sh

12 cm

30 oC 20 oC

12cm

30oC
20oC


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;dlaIKfõoh i|yd úoHdj- w'fmd'i' ̂ W'fm<&

wdo¾Y m%Yafkda;a;r

8'

 

 

2

-2

1 2

-2

6

-3

3

o

A=1 m

l=1.2×10  m

θ -θq
=KA

t l

(θ-100)
mL=48×1

1.2×10

48 θ-1001×2.26×10
=

60 12×10

2.26×10
=θ-100

4×60

9.42+100=θ

θ=109.42 C

oe,af,a WIaK;ajh th u úh hq;= ke;' m;=f,a WIaK;ajh ;SrKh lrkafka m;=f,a
>klu yd ;dm ikakdhl;dj fõ'

ii.
 

   

   

 

1 2

1 2 1
1 2

1 2

6
1 2 1

3 2

6
1

3

                

100
               

1001 2.26 10
0.8 48

60 2 10 1.2 10

0.8 1001 2.26 10
                         

60 2 10

22
                                    

Q
KA

t

mL K K

 

  

  



 






 
 

  
 

 

 






 

   

1

1

1 2 1

1 2 1

1 2

60
100

24

                                          194.16

                         4.8 100 48

                                 100 10 10

                            11 10 100    (





  

  

 

 



  

  

   1)

^1& g wdfoaYfhka

2

2

o

11×194.16-10θ =100

2036
                        θ =

10

                           =203.6 C

100 0C

1 m2

1.2 cm

100 0C
2mm

1.2cm1

2
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;dlaIKfõoh i|yd úoHdj- w'fmd'i' ̂ W'fm<&

wdo¾Y m%Yafkda;a;r

9'  
1 2

2

θ =34,  θ =0

K=0.4

A=0.5×0.5×6

   =1.5 m

 1 2

2

5

5

               

34
             0.4 1.5

4 10

10 3.4 10 4 15 34

4

10 3.4 10

4 15 34

20000
         

3 60

Q
KA

t

mL

t

t

t

t

 






  


   


 


 






t = meh 02 ñks;a;= 46 hs

(ii) mßir WIaK;ajh lrd <`.d ùug b;d úYd, ld,hla .kS'

10' 1'

3

4

48

22
2 5.5 10 6

7

44
55 6 10

7

K

A

A

A











    

   



 

 

1 2

-4

-3

-1

5

θ -θQ
=KA

t l

78-044
   =48× ×55×6×10

7 1×10

44
   =48× ×55×6×78×10

7

   =7.76×10  W

2' 5

5 5

mL=7.76×10 ×60

m×3.4×10 =7.76×60×10

7.76×60
                m=

3.4

                m=136 kg

0 oC

78 oC

1 mm

50 cm

4 cm

34 oC 0 oC
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;dlaIKfõoh i|yd úoHdj- w'fmd'i' ̂ W'fm<&

wdo¾Y m%Yafkda;a;r

3' 5 5m×8.6×10 =7.76×10 ×60

7.76×60
m=

8.6

m=54.13 kg

11' tall WIaK;aj wkql%uKhla hgf;a tall yria lvla yryd ;dmh .,d hdfï YS>%;dj

;dm ikakdhl;dj kï fõ'

1'

 

 

2

-4 -4 2

1 2

2 -4

-2

o

K=1×10

22
A= ×7×7×10   154×10 m

7

θ -θQ
      =KA

t l

θ-80
  1000=1×10 ×154×10

1×10

1000
θ-80= =6.5

154

       θ=86.5 C

2'

-2

-2

o

=3 cm

1×154×10
 1000= (θ-80)

3×10

19.48=θ-80

      θ=99.48 C

l

12&       

-1

m
1000   4200 18

t

10 m
kgs   

42 18 t

  




         
m

  c 
t


-1

m
1000 = ×4200×18

t

10 m
 kgs  = 

42×18 t

80 0C



1 cm
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;dlaIKfõoh i|yd úoHdj- w'fmd'i' ̂ W'fm<&

wdo¾Y m%Yafkda;a;r

c,h ,nd .kakd YS>%;dj ñks;a;=jg lsf,da.%Eïj,ska
10

 

50
60

10

42 21 18 3

      
1

50

63

0.794 minkg 






