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ce@qicib ZEjxg criyvi (2022 c@aib) c¥@b -90
K iefviM

AIZmsiyZ 10 1U ckpeKie 10UB DEi 1™1Z nte| 2x10 =20

(thLvib msAv, m¥,mgiKiY, velq ejiZ 1K e$, GKK tei Ki BZ'w™)

1] cigks Zicgilv Gi msAvijL ev AtciyK Zic KitK
etj?, 2| Zichizie™ i 1g mhU 1jL?,3] fjinvi TN @i,
0.000012/iKjifb ejiZ 1K e8? 4] Gm AB cxiZiZ Zic
ciienY _Yv{%i Gi GKK fel Ki? BZw™ |



L iefFviM
msiyZ 101 ckioeKie 101UB DEi 1°1Z nie] 3%10=30

(thLvib msAv Gi eY®,e"lLy, 1 m¥ Gi eY®, cldci b,
ieish, tKithvielig Gi cv &, "elkd” Ges MaYiZK mgm'y
mgvavb BZ i)

1] Aitjii lecinZ em@mbl eY® ev e Ly Ki| 2] “rcb gilv |
“xchygZii Gi gia” mauK©ich Ki e cv K'@L ? 3] " N©O
ciY _YisK Gi mgiKiYiU c6v Ki ev cdci™b Ki? 4] G-1i
Gi "elko" 1L eve'envi fjvupl?

MiYIZK mgm'v ev c™v_@Awb Gi AsK _iKie| BZw” |



M ieFviM
iPbig#K 71U ev 61U ckipaKte 51U DEi 171Z nie | 8x5=40

(thLvtb tKutbv ielg, msAv I m¥ Gi eY®, e'iL’,
cder b, igsh, MaYiZK mgm'v mgvaib BZ'w™)

1] PTmn Wv3vix _vigwgUii Gi MVb Ges Kih@Dj eY® Ki |
2| Avijii recinZ eM@miU eY® ev el Ki |

3| TN@iY _YisK Gi mgrKiYiu c@dv Ki e cderb Ki
4] cQY Ki th, 6a =36 = 2y|

5| MiYiZK mgm'v ev ¢ v @A Gi AsK _iKie| BZw” |



ZEjq avivennK criyvi (2022 ceaib) c¥@b -60

ce@a’ ciryv c¥@b -30

(thLith AiZmsiyZ, msiyZ, iPbigiK ckipetK)

aivewnk gvgb -30

(Kvk fU=- 5, KBR fU=-9, G imiBbigpU 1 tgSILK
cixyv, AWPiY, Dci 1Z BZ'w ™)



diBbvj eenwiK criyv (2022 ceab) -25

(cCE cliyiZ cliyi GKiIU ck®ce© DET 1™ 1Z nie
thLvib 1] Re/G - fcritgU GKiU, 2] Re/ G - fciigU wifcw
/1w el 1 3| Re/ G-fciiigU ev ciyv PjvKvgrb mgiq

tgiILK criy)
e'eniK avivennK g§igb (2022 c@ab) -25

(thLvtb Re/G - tcritgU, ewoi KiR, Re/ G - fciiigU
iicW@QKiY, Re/ G- tciitgUi Dei fgiLK cinyy,
AP1Y, Dci 1Z)



ieligi big t- idiR - -2
ielq tKW t- 25922

1g Aa'ig t- vigugiZ |

20 Aa'ig t- ¢ vt ©Dci Zitci cBel
3q Aa'ig t- Zici cRZ. I hwSK mgZy |
4 @a'vg t- ZieMizie™ i 2q m|

59 Aa’iq t- 1 1 Zior]

60 Aa'ig t- PRRZ]

79 Aa'iq t- Atjii cadjb)

8g Aa’ig t- Avijvi c@miY]|




Og Aa'iq t- 1F5Z ArtjiKieAib|

10g Aa'vg t-AvjiK Zior gy

11 Zg Aa'igt- cigiYy MVb]

12 Zg Aa’iq t- 1bDKyg ™V @AW

13 Zg Aa‘iqt- AvapK ¢ v @AIb|

14 Zg Aa'igt- AvieriyK ZEjl IRWZ@ v @AD|



IdiR - -2(25922) 1eliq e'enwiK ielgmgs

1] mariY vigugUiii i KihexiZ ev Zvcgilv Zgbv KiY|

2| cyjAtil hiSg minith” Kivb ¢ vi © N @i IbY®Ki |

3] igkOcxiZiZ Kivh ¢ vi_®AtciyK Zic | Zic ailKZjibY®Ki |
4] wgkOcxiZiZ eid Mjibi m@Zic ibY®Ki |

51 KypinigUtai minizh™ cubmg 1bY@K( |




6] "W AvijvK Drm ev “xcb ki1 ZgbiKiY]

7] icb cxiZiZ mgZj ~cf®i Adjvi cadjibi
me i mZ"Zy hiPiB|

8| Job cxiZiZ AeZj “c@®i rdvKim “+ZjibY®
Ki |

91 icb cxiZtZ AigZKvi KiPdjiKi Dev vibi
i IbYEKi |

10] -0 tjLIPETT mnith™ 1IcRgi bZg 1ePzZ
tKYY bY@ KitPi cmis ibYE]



idiR - - 2(25922) 1eliq ks MEYi DiTK’ t-

1] tkyv 1©i cOgK ieAvtbi GKiU cUfig ieKik Kiv|
clyBNZ 1elq_1j teiSri Rb” cfRb ¢™v_@Ab]

2| miaviYZ BiAibgwis Ges ikiTi DCKiY _1ji GKiU Kvhiiy
Aib 1eKik Kiv Ges cinyv-ibinyvi gia’tg GB RiZxg

Devvb g1 “eiko” tbav@® KifZ myg Kivl

3] tgSiK “eAnbK aviYvi tevSvi Rb™ cixyi gvatg iekik
Ky

4] miaviYZ BiAibauis Ges tkTRvZxg Dei vibi “eikd'i
GKIU cOigK Aib Ges ariYi ieKik Kiv|



AitjwPbr ielq ce©

K bs-2

ZwiL -21-08-2023

mgq t- 45 igibU

ce® 2q MO-g 1KubK'vj MO-G
ikdU t- 20 ikdU

lelg -IdiR - -2(25922)
1g Aa'vg t- _vigugiZ|



GB Aa'vg cviVi tkil Avgiv hv hvikLiZ cvie

Zic 1 Zicgvlv iK, /s == wrsysrar, (e e,
ierfbaeli GKIKi msAv “vI Ges Bnvi ci_ & ijL|
Zvcgilvi terfbdedji ga” meiKOich Ki|

W3vix ev IKBK v _igu@Uri Gi MVb 1 Kih€Djx eY® Ki |
Zij vtgi@Uvin ci e'enitii mear 1 Amear vl



c v @Autbi th kiLig Zic crigic mspuslAJPbr Kiv ng ZitK
EQ@Z et

th hdJviv Zvegvlv ibF@Fite ciigic Kivng ZiK _viguguii eij |

Zic | Zicgilv Gi msAy

Zic GK cRi ki2| Zitci tKitbv AvKri, AigZb, eY@ MU thB hv fiiv ZvciK
tPv thiZ citi| Zvtci dj 171k ZvcgiliK tPbi hig|

Zic GK cKyi ki@ hv D’P Zvcgilvi e ‘ntZ ibb Zicgilvi e $Z Zicgilvi
cv_ (i KvitY ciienb, ciiPjb Ges ielKiY cxiZiZ Mgb Kii|

Y
.




Zicgilv e 1 GKIU Zicig Ae 1 hi H e *niZ Ab" e Z Zic cén
Ibg8¥, Kii | Ab” K vg ejv hig, tKithr e~ KZUKAWUv ev KZUKZ
Mig Zicoilv i iq Zv eig| ~W e 1 gta” Zvcxg msth NUij
Zit™i giS Zvtei Artvb cQb ng| Zvici GB Arvb cOb e
Wi Zvcgilvi Dei ibF©Kti, Zitci crigitci Dci bql

W

qll gll

So @ e




[ VAT

th Zvegvlig thikviby Mvimi AigZb ZwEKFrie kb nq hig
ZitK cig kb Zicgily etj |

193K eeab ev fgdijK ~#Z;

ibbt i TisK Ges Eal@ TistKi ga'eZ© #ZiK fghijK e"eaib el
K ~#Zjetj |



ImiR Gm cxiZiZ Zvici GKK nijv Kvji|

1 M@ 1eT* cubi Zicgilv 1°C eyx KiiZ th ciigly Zvici
ctRb ng ZviK 1 K'vjii efj| 1Cal

1 1K JW@ e cubi Zicgilv 1°C eyx KifZ th ciigiy
Zitci cfuRb ng ZviK 1 wKijv Kvjii etj| 1KCal



lef/k Zicig GKK

1 DU 1eTx cibi Zicgilv 1°F eyx KiiZ th ciigy Zitci
ctRb ng ZviK 1 ek Zicig GKK etj| 1(B.Th.U)

ig©

10° ciDU 1eTx cubi Zicgilv 1°F eyx KiiZ th ciigiy Zvici
ctRb ng ZiK 1 _vg@tj| 1Therm

1ciDU 1erx cibi Zicgilv 1°C eyx KitZ th crigy Ziici cfRb
ng ZviK 1 imgimgum Zvc GKK efj| 1°C



Gg 1K Gm cxiZiZ Ziici GKK Ry|

ﬁkg cubi Zicgilv 1 tKjifb eyx KiiZ th ciigiy Zvici
cioiRb ZiK 1 Ry Zic eij|

cig ks Zicgily

th Zicgrlg th tKvtby Mtmi AvgZb ZwEK fite kb nig hig eij
GiK cig kb Zicgilv efj |



“fFueK Pitc th Zicgrlig
eid MjiZ Tz Kl ZitK
eid e yev ibbt i 1Y ey
Mjbvs efj |

“fFueK Pitc th Zicgilig
IieTx cub difZ Tiz Kii
ZitK 1=-q 1" yer EaY@ 1
ev Ligh¥s etj |




1742 iL2mBIWtbi 1R WZie®A bWim@njimaum Zicgilvi 1
Aviedui Kii| GB T ¢j 0V ibb! v 1 Ges 100° Eal® iW: aiv ng
Ges Gi ga'eZx©+ZiK 100 &viv fM Kiv ng| cf2'K FiiK 1°C
ejvng| GUr CGS cxiZiZ e'envi Kiv nq|




ditibniBU 1

1720 mitj Rigv® k@K IRIW dvtibniBW Zvcgilvi T § Awebui
Kii| GB T ¢j 32° ibb! i 11 Ges 212° Eal@ 1 aiv nq Ges
Gi ga'eZx©+ZiK 180 &viv M Kiv nq| ckZ'K fiMiK 1°F ejy
ng | Gl F.P.S cxiZiZ e'envi Kiv ngj

L —




< TEXT>

1720 mitj deeYi “vk@K fivgri Zveglvi TG Auebui Kii|
GB t ¢j 0° ibb! i i Ges 80Y Eal@ 1. aiv ng Ges Gi
ga'eZi©#ZiK 80 Bviv FiM Kiv nq| cfZ'K fiMiK 1R eju nq|




 Kirfb g

1850 mitj 1efuk ieArbr jWEKjifo Zcgilvi t§ Anedvi Kii |
GB t dj 273Y ibb! i ivs Ges 373° EaY® i aiv nq Ges Gi
ga'eZi©#ZiK 100 Gviv fiM Kivng | ctZ'K 1K fiMiK ejing |
GUr S.I cxiZtZ e'envi Kiv ng|
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e AubK i1sIKb Zvegilvi § Awedui Kii| GB f ¢j 492°
ibb! 1 1. Ges 672° Eal® 1W: aiv ng Ges Gi ga'eZi©+ZiK

180 @iv M Kiv ng| ctZ'K 1Rn FiMiK ejv ng i'isiKb
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Impimgm (C), ditibniBU(F), tivgvi(R) , tKjifb(K), 1 i"siKb(Rn)
fdji gta” ZbvibiP t~ Iqu njy

ielq Imyimaym | dvitbniBU | tKjirfb

I I iy

cDK C F K R Rn M
iob¥ i 1V e 0 32 273 0 492 A
eid ey
Eal®i: 100 212 373 80 672 B
el kil@ 'y
cig kb -273 -460 -218 0 0 X
Zicgvly

oo K 100 180 100 80 180 -
e‘ealb




Zicgvly crigitci rerfbdedji giS meiK@ Ll ?

Impimavm, chviibnBW, tivgvi, tKjirfb, 1vsiKb T dj1 gitS

cii (nK magK©ictbi Rb™ GKIU _vig&Uii (BMA) 1bB hii
eid 1e"yGes I=-g 1e v vuig A 1 B uiMi miz_igig hite]
GLb GB _vtgwgUii Gi cikicuk Dctii cBl ¢ icb Kii|

aii, tKitbv GKiIU Zicgrlig ¢k vigiglvi BMA Gi cii”™ kil©
hLb M Ae b Aim ZLb tmgimqum, dvtibnBU, tivgvi, tKjifb
| ivsiKb f¢ji Zicgrlv h yuig CF , K, R, Rn| th tKuthy
g thlgy fvK by tKb “#Z11 ~#Zj AbgiZ me@ GKB _1Kie|

| | I
i . ] 1|
1 i |



th 1Kty _vigugUitii e = _VtgugUiti i cV—ibbt i T

Fal@ TusK—ibb! i 1w,
o MA _ C-0 _ F-32 _ K-273 _ R—0o _ Rn—492

BA  100—0 212-32 373-273 80-0 672—492

o € — F=32 _ K=273 _ R _ Rn-492
, -

100 180 100 80 180
C __F-32 _K-273 _ R_ Rn—492
ST T T s T3 o
C F-32 _K-273 _ R_ Rn—492
5 9 5 4 9



cvi~ _vigwgUiti eenvili mear 1 Ameay _fjvijL?

mygay t-
1] cvi™ GKiU mgriewr ¢™v_@dij cvi™ mniR cii”™ Zic MaY
Kti Zv mAwjZ Kti g
2] cvi” 1eTx Ae ig crlgr hvg Ges A 9 I D34 efj vigugUii
KitPi biji gta” Gi DWbvgv Kivi mgq evBti t 1K 1™ Lv hig|
3| cii™ KiP biji Miq tJiM K bv 2B Zicgilii crieZ®i
mii_ mii_ Ly mniRB biji gia” DWbigy KitZ cvii
4] o™i Zic antYygZy Ly Kg| Gi Rb™ cvi™ _vigwgUvi Gy
th e Zicgrlv ibY®Kiv hig Zv Ly Kg ZicB GiU tkilY Kii |




5] cvit i uyb¥: 357 °C Ges Mjbws -39 °C| Gi ciimii
ol Zij K efj cii _iigugUii i ig Gi ga'eZx@hiKuiby
Zicgi v ibY®K v hig |

6| ciif’i c@iY myg| 2B crit™i AgZb eyx mgib ng

Amay t-

(1) GB _vtgwgUii 1" 1q Gi 1biPi Zicgilv ibY@®Kiv hig byl
(2) Avevi GKB fite Gi minvth™ Gi AiaK Zicgilv ibY®Kiv hig
bv]

th vigu@Uiti i minith” mgib Zvegvvi o & my&ite 1 mniR
gicy hig ZiiK mier™ vigugUii efj|



KK vj ev WBix _vigugUii Gi MVb Ges Kih€@Djr eY® Ki

gibyA i Kixtii Zvegvlv gicvi Rb™ th _vigugUii e"envi Kiv ng ZiiK
IK#K™ Vg ev WySvix _vigugUvi etj | GUv GKUr mfer™ Pig vig@Uvi
|

miariYZ GB _vigwgUvi dviibnBU 1 ¢ “wWiib Kiv _viK GB
_vigwgUitii MVb Gisc viK th kixi 11K ter Kii tblgui cil
GtZ kixtii Zvegvlv mvK fite ibY@®Kiv hig

2 .




GB vigugUiti GKIU "KIkK bj K hvi GK c@BIGKIU evj!D Ges Aci ¢l
eU K] ewtj§ WK Dcti GKiU mstKiPb F _itK Ges GiU cvi™ cYOuK|
"KikK bjw Aci GKiU KiPbj 1 1g XvKv _viK Ges fmB bjiU dviitbnBU t ¢
05-110°F ch® Wi¥b Kiv _viK| ctZ'K Averi cibi it fiMl Kiv _viK| my
kixtii Zvegrlv mariYZ 98.4°F ng| tmLith GKIU ietkl ~W K]
fmjimaym t¢j 35°C - 45°C GB _vigugWvi t_ 1K ch@® W Kir _viK ~ttb
WM Ky K thUv my’ Zvegilv 37°C ibf ©OK: i |




KhGD) x

cQg vigugUilUtK fRvti Suiq 1biZ nie| GiZ Dctii cii”
evjte idti Avim| GLb vigu@UiinUiK kixtii ms Utk@hgb iRni
ibiP iLtj Kixtii Zvtc erjtei cii™ cniZ nq| dij evjiei 1KQz
cii- bj riq Deti DIV GKU Ae ¥tb g v 1 ng| GLb
vigwgUvniUiK ki 11K miiiq wbij F Gi ibiPi cvi™ msK@Z
nig evjte vdit Avim] vKS'F Gi Dctii cvi™ mstKiPibi KuitY
eljie AmiZ citi bvj




btji cri” o€ kil@e ithi o kixtii Zicgily

bi K11 | GUr ciyivg e'envi Kivi cie@ij etk ibiPi
I 1K 1L KigKevi SuKiq ibiZ ng hitZ cvi evjle
clok KifZ citi| thinZHGB vtgwgUvi Gviv Kixti i
mied® Zvcgilv gicy hig 2B GIK GK aitbi Pig
_vfgwgUii ejv hg

eZ@th WiRUj _vigwgUii cvlgv hvg| GUv Kcitj
migth 1Ly evaify mi_ md_ cwW cvlgr hgl




Zic | Zicgilvi gta” ¢ & ijL

Zic 1 Zicgili gia™ o Mg ibiP 1+ Tav niji-

1] Zic GK cKi ki3 hv WOv ev Mitgi  Zvicgilve 1 Zicig Ae thi He 't IK Ab”" e 1Z Zic

Ab¥iZ Riig | cen 1hgsSy, Kii|
2| Zic GK cKi ki3] Zicgilv Zvici dj|
3| Zic ni’Q Zvegilvi KiiY| 3| Zicgilv nt’Q Zvtci dj |
4] c’v_@Autbi th kiLig Zvic ciigic Kiv 4] ¢ v_@Autbi th kiLig Zvegilv crigic Kiv ng ZiK
nq ZiK KvjiiigiZ eij | _VigugiZ efj |
5] “We i ZicglvGK niji 2471 Zvici 5] "W e i Zic GK ntji Zi™ i Zvcgilv crigy GK
ciigyy rfbagZ citi| bvl niZ citi|
6] Ziici ASRIZK GKK niji Ry | 6] Zicgilvi ASRIEK GKK nijv tKjifb |

7| Zitci c@n Zitci ciigitci Dei Ibf® 7] Zidci c@n Zicgilii crigitci Dei KT |
Kt by|



Zicgrlv ciigiici Rb rerfoaedti  vigu@Uvi AfQ] h v N

(1) Zij vigiguii t- O F D
G vigwgUdi ZijiK ZicigizK e e N |
intmte e"envi Kiv ng| thgb cii® S ‘

_fgugUii, A'vgiKing _vigugun |

= = g -

(2) Mim _vigwgUvi t-

G _vigwgUtt MymiK ZicigizK e
intmte e"envi Kiv ng| thgb
NBIWARDb _vigugUi, eiqy

_Vtgugun |




(3) Zic Zior _vigwgUvi t-

hi™ “W c, K aZk “§ c@ithiM Kti ol
“WiK rerfbcdicgilvg 1Ly ng, Zte Zvtii ga”
I"1q 1e~yr c@nZ nq| GiK Zichyj etj&i
minith” Zvegvlv ciigic Kiv ng|

(4) velK1Y _vigwgli t- ———
tKib e K DER Kitj GUi niZ

ieIKiY 1bM@ng| 1=ditbi Gi m¥
e'envi Kii Gi mnvth™ Zveglv Kiv

nq|



(5) fva _vigug t-

tKib 1e~3r criemii tiva Zvi Zvegylii
Ici ibFEKti | ey criemti Zicgily
nfin eyxiZ ciiewni fiva h_vuig nw |
e cig| criemni GB agf ik Kii GB
_Vvigugvt MIVZ n1qiQ] thgb cabig Tiva

_Itgwgvi |




Zij evcii® _vigugUriii bbti v 1 Eal® 1 ibY®Kiv|

bt v 14 1bY®

bt 1 Tier” ybY®) Rb™ GKiU eo ditbij TKibv I 1ieTx eiidi

AIbK fjv UKiv tblgung| cvi™ _vigugUiiiK GKIU ="vibi minvth®
Liorfiie tcb Kivng hviZ vigwgUiii evjilu eiidi UKivi gia’
Wevtov viK| 1KQ%7Y ci ™ Lv hiie cvi™ gk msKeZ niq ibiPi
K bigtZ iKie] biji ciif™i Zicgilv eitdi Zicgilv tcSQij
cvii 1 DenZj GK ith Gimw 1 nie] cvi™ kadi GB ith GKiU "W
KW ng GUB cii™ _vigugUitii ibbii ey




Eal@ e ybY®

cii~ _vigugUitii Eal@1 1o ybY®)i Rb’
incimuwgUvi bigK GKIU hs& enii Kiv ng|
GUr GKIU 18-~ quj reiko ZvgviciT |
inmicwgUviil eBiii - quij GKiU ibM@h
bj K] GivecixZ v 1K el Pvc ibY@®)i
Rb" GKiU g thuwgUi _itK|

Dctii gl 1Qic 1~ iq eU vy ng| wQici
gfa 10 & tq vigugUvinl XKitby ng
incimugUiti i Zjvi cifl cub digtby ng|




Drchdejrxge®u _vigugUiini evjiUiK
DER Kti| GLitb jVy iiLiZ nie erjiu
thb 1KQEZB dizSicubiK ~0k®v Kii |
eviji cii® caiZ nq Ges tKviby GK
b Gimv 1 niq hvie] thLvib biji
Miig cvi™ kit l®©Ae b "M Kilv ng|
GIUB cvit”i Eal®@ Yy Eal@ ey
bY@ mgq g vibugUitit B evdi
D"PZv mgvb bv _vK:j Pvc mstkiab
KiiZ ng| mstkvab Kii ffweK Pvic
cibi mdizb: ati EQ/®@ 1 1@y "W
Kivng|




GKiU iWiM@nmpUiM@mgib Kg wiMclvtibniBU?

mgvavb, gibKii, mpUIMDt dji gib =1°C

- C F—32
Aigiv Rub, - =
1 __ F-32

eV, =
5 9

e, 5(F — 32)=9
el, 5F — 160=9

el, 5F =9+ 160

ol F= 1?69 - 338

. F=33.8°F




GKRb Amy’'e" w31 Kixtii Zvcgvlv 40°C| W3vix _vigugUiti
Gi gib KZ nie

mgvarb, 1~ 1aqv AifQ, Zvegilyv = 40°C

Avgiv Rub, g — 32

9
40 _ F-32

' 5 9
el, (F — 32)=9x4

ey, F — 32=36
ey, F =36+ 32
el, F= 68

- F= 68°F
IbiY®cW = 68°F



difibniBU f¢ji tKib Zucgilv tmpUIMDT dJi cviVi i, Y?

mgvarb, gibKui, tmUiIMDT ¢j Zvegrly, C=x

ditibnBU t¢J Zicgily, F=2x

Avgiv Rub, ¢ =32
5 9

x _ 2x-32
e, = =

5 9
el, 5(2x — 32)=9x
el, 10x — 160=9x
eV, 10x — 9x=160
el, Xx=160
. C=160
my s F=2x=2 160=320 [C | F Gi gib eimiq]
- IbtY®Zicgili=320°F




GB Aa'vg cviVi Tkl Avgiv hv hvikLiZ ciie

AvtciyK Zic, ZicanY ygZy ev Zic aitKZjGes
cub-mg ev ZF" Rjws Gi msAv ~vl |

ZicantY ygZv I cubmg Gi gfa” cv & ijL?
K'vpimigUvinn ggonZ 1K ?

m@Zic el jibZic 1K Ges 1 KZ cKii IK, 1K]|
IKFvie AizciyK Zic 1 eixqfetbi Ges eid
Mjibt AviciyK m@Zic ibY®Kiv hig Zv eY® Ki |



GKK Fiii e § Zvegilv 1 WMGK jifb evoviZ hZUKz
Zitci cfuRb ng ZviK AvtcryK Zic efj| GiK S
Bviv cKIk Kiv ng

ArtcryK Zic Gi gili t- S= m = [kg—K]

Gm AB cxiZ:Z AciyK Ziici GKK niiv-
Jkg=1k~1




tKvtbv e 1 Zveglv ey KitZ th crigy Zvtci cfgRb
ng ZiK He 1 ZicanY ygzZv etj| GiK C Quiv
cKk Kiv ng|

Zic aviY ygZi Gi gilv t- C= E = [—]
Zic aviY ygZi Gi GKK t- Jk~1

4 — AT - Change in temperature

™ (- Heat capacity




cwbmg ev Zy RJWs

tKitbv e 1 Zicglv 1 WiM@iiglY eyx KifZ th crigey
Zitci ctoRb nq tmB crigiy Zic i~ g hZUKycibi
Zicgilv 1 WiMQucgily eyx Kiv hig tmB ciigy cubik
H e i cubmg etj| GiK W @iv cKIk Kiv ng]




K'vgimigUvinn ggonZ

hi™ GKwaK e 1 gfa” eBii
ki2i 1bZZvi m¥ Abwii,
GIU KvgimigiZi ggonZ |

Focicgilvi ~§ el ZiZua
Zitci Avib cOb NiU| ter

f 1K tKvtbv Zvc by Avim ev by NiU; Zte
MpxZ Zic = elR® Zic

Ke ‘ci Ut ms utk@wmij 2vi"1 gia’
k Zvcgilvi e 1jv Zic nvivg Ges Kg

Zicgrlvi e 1jv Zic MaY

K| GLvtb ejv hig th e ‘Zic nvivg Ges

Zii ciiki e ‘el Ae 1 Zic MAY Kii | D
= @




Zicany ygZi 1 cubmg Gi gfa” cv & yjL?

msAr  1|GKK Ffii e 1 Zicgilv 1 WiMO 1] tKutbv e § Zvegilv 1 WiM@riigrY ejx KiiZ

tKjIrfb eioiZ hZUKZZvici th crigy Zvtci cfRb nq tmB criglY Zic
ctouRb ng ZutK ArtciyK Zic I"1q hZUKycwbi Zicgrlv 1 iNQvcgyly eyx
eij | Kivhig tmB crigyY cubiK H e i cubmg efj |

Ydj 2| e i fitKAdcayK Zzic diiv - 2] e 1 Fi | AdenyK Ziter Y djiK 4200
Y Kitj Zvc annY ygZu cvlgrhig - @viv M Kitj ev cubi AvienyK Zve Gviv £
| Kifj cwb- mg cvlqy hig|

5

ciigic 3| GU dviv Zic ciigic Kivng| 3| GUv Gviv cubi ciigve eBig|
Ael 4] GUrth tKitbv e T niZ oiti] 4] GU miaviYZ tKitbv ciiTi eQig|

cK 5] GiK c @viv cKik Kiv ng]| 5] GiK w @iiv cKIk Kiv ng|
GKK 6| Zvici GKK Qviv Zic anY 6| fiii GKK @viv cub-mg GKK
VgZii GKK cKik Kivng| cKk Kiv ng|



ierfbaeki ArfciyK m@Zic Gi msAv

migZvc ev jbZic

Zicgilv crieZ@®(Mjbds e Crizbis) by NiUtg GKK Fiii
tKvtbv e *GK Ae i 1 1K Ab" Ae g itcidliZ niZ th Zic
MiZ ev eiR®nq ZviK H Ae 1 ciieZ@di1 AfcryK mgZic
eV jibZic etj | BniK L @viv cKIK Kiv ng]

m@Zic maviYZ Pvi cKai h_y t- -

(1) Mjibi m@zic e
(2) Kivbrfetbi mgZic =Mk
(3) elurfetbi mBzic IS

i4i NbifFeibi mﬁZVC

i
“J i
v



AitciyK Mjibr mgZic

tKithy Kivb ¢™vt_ ©GKK FitK Zvi Mjbii¥: titl Zvcgilvi
clieZ®bv Niutq Tagil Kivb T 1K Zij ciiYZ KifZ th
clig Zvci ctRb ng, ZitK H ¢~ vt @Mjibi mBZic
efj | miR Gm cxiZiZ eid Mjibi m@gZic Cal/gm| D3
DI Gviv Aigiv ey, Zicgilvi eidikK D= Zvcgvlii cibiZ




eid Mjibi mgZvc 80 Cal/gm ev 80
K'ijii/M@ ejiZ iK eg ?

DEit-eid Mjthi mgkic 80 Cal/gm

ejiZ e@ig 1 gm erdiK Zvi Mybv¥ ey
0°C tiiL cubiZ ciYZ KiiZ 80 Cal

Zitci cfgRb nq|



KivbiFeibi mgZic

GKK Ffii tKitbv Zij ¢ v & Gi Zicgilvi crieZ®b
NiUtq Tagnl Zij Ae 1t K Kivb Aelg cliYZ niZ th
cigy Zic cinZ3nq ZiK H Zifj1 Kivbifetbil m@Zic
e1) |

cubi KivoxFeibi m@Zic ejiZ iK e§?

oo ffese o coolorimestesr




elduxqfetbr mgZic

GKK Ftii Zij c v @& Zvi Glgbii¥ titl Zvegilvi

tKvibv ciieZ®bv NiUiq TayZij niZ eviBd cinYZ KiiZ
th crigly Zvici cfoiRb nq ZviK H Zitji edigfetbi
m@3Zic eij |




cubi exqfetbi mgZic 537Cal/gm e
537 Kijii/MO ejiZ iK e§ ?

DEit-eid Mjtbi mgkic 80 Cal/gm
ejiZ e®ig 1 gm cubiK Zvi tighv: ey
100°C t1iL ewt®l ciYZ KifZ 537 Cal
Zitci cfgRb nq|



NoiFefbi mgZvc

GKK Fiii tKviby eigerq ¢ v @& Zvi Zicgilii
tKitbv crieZ@by Niltq Tagyvl eigerq Ae 1 niZ
Zitji ciiYZ KitZ th Zvici ctqRb ng ZitK H
evgerq ¢ vt ©NbifFetbi mBZic et |




K'ygimigUvinn minith™ Kivb e 1 AifciyK Zic ibY@]

igkOcOjxZ Kivb ¢ vt ©AitcryK Zic IbY®Ki t- KihexiZ :-
cQg bvovbimn GKiU cri®vi Ges TKibv K'vjiiigUri thB| Gi fi tei
Kit| Gici KvjimigUiii GK ZZigvsk cub @viv c¥&ii Ges cubi Fi
tei Kii | biovbmn K'vjuiigUri 1 cwbi Gi Zicgilv ibY®Kii | GKiU
Kivb e “thB Ges KiVb e 1 Fi fei Kii| KiVb e fUiK Mig Kii
e UK bvoibr Ges cubi gta” 1Qto 1 B| Mig Kivb e #U Zic nvivie
Avi cub Ges KvjriigUi ImB Zic MQY Kife| GKiU _vigugUii 1™ 1q
igkEYi metxl Zicgily tei Kii —
[ — '




LAF iy

bvovbxmn K'vjuiigUitin £1 = m kg
cubl f1 = my kg

Kivb e 1 fi1 =m,kg

bvovbr I K'vjuringUiii Dev vibi AdcryK Zic = s{Jkg 1K1
cibi AviciyK Zic = s,Jkg 1K1

Kivb e 1 Dcv vibi AileiyK Zic = s3Jkg~ 1K1

ciib, biovor Ges KvjringUitii cOigK Zicgrli = ¢4 K

Kivb e mier® Zvcgvli = ¢, K

igk¥i Zicgili= t5 K




KyjimigiZi ggonZ Abgvit Aigiv Rub,
MpxZ Zic = elR® Zic

igkOcxiZiZ Kivb ¢ vi_©AciyK Zic ibY@i 11T cubi Ges
K'vjuingWi Zve MY Kite Ges Kivb e “Zic eR®DKite|

mgivs KvjuingUii KZ©OMQZ Zvc Hy= mys,(t3- t;)Joule
cib KZIOMWZ Zic H, = m,s,(ts- t;)Joule

Aievi Kivb e ‘KZB.R® Zic H; = m4s;(t,- t3)Joule



eiR® Zic = MpxZ Zic
H;=H,+H,

el, M3S3(l2- t3) = myS1(t3- t1) + myS,(ts-tq)
el, M3S3(Ly- t3) = (t3- t1) (MyS1+ Mys,)
o .= (t3_ tl)(m151+m252)

» o3 ms(t,— t3)
Detil mgxKitYT Wbcik®iuk _tjvi gib Ribv _Kij
Augiv tKib Kivb ¢ vi_®ArzciyK Zic Gi gib fel KiiZ

clie]




igkOcOJZ eid Mjibi mBZic 1bY®Ki |
Kvh@xiZ

cQg GKIU bioubi 1biP1 c@Imiz Zvtii GKIU Rij h$# Kii Ges
GKiU ci@ui 1 TKibv K'vjuiigUvi thB| bvovbimn Gi Fi m,
tel Kii| Zvict KvjuigUitin ~§ - ZZxgisk cub @viv Y
Ges cubl 1 m,, fel Kir] bvovbmn K'vjimigva 1 cubi Gi
Zicgilv t4°C ibY@®Kii |




GLb KigK UKiv ciibui eid tPvl KIMR @viv 16 K1
ZvovZwo KvjimigUiiia cubiZ tdtj v B Ges
AvzgvoiKi Rvg@viv UKiv, 1JviK me@ cubi wbiP il
At TAE ThiotZ wK| GB Aeig eid MjiZ K
Ges cubi Zvcgilv pgk KgiZz K| mg-leid Mij
hlgr el igugUi Gviv igki Zvegilv t°C ibY®
Kii | Gici cwbi Ky Zicgilvg idii Amtj cwbmn
K'vgimigUa £1 Kii | Z2Zig Ges i0Zxq Ffil cv & niZ
MijZ eitdi Fi1 m tel Kii|






gibKii, KvjuingUiii fi = m; M@
K'vjimigUiit AifciyK Zic = s
cibi Fi = m, O
cibi AifciyK Zic=s, =1
K'vjuiiguia 1 cubi cOigK Zvcgvl = t4°C
eitdi i = m5 M@
eitdi AtciyK mgzZic = L Kvji/M@
igkt¥i Zicgilv = t°C



KygimigUiti i niivtby Zie = FixAitciyK Zic x Zicgilvi ¢ ©]
=mq. S{(t;- 1)
=mqS1(t1-t) K
Ges cubi niiviby Zic = m,. s, (t4- 1) [+ s,=1]
=m,.1(t;- 1)
=m,(t,- 1) K
0°C Zicgilvi m, M@ eid 0°C Zicgilvi cubiZ ciiYZ
NiZ MpZ Zic = m,L K'vjii
m, M@ eid Mjb cubi Zvcgilv 0°C niZ t°C eyx tciZ
MpxZ Zic = m,. s,(t-0) = m,s,t= m,t Kvjii |
[ s,=1]



KvyimigiZi ggonZ Abyvii Avgiv Rub,
MpxZ Zic = eiR® ZicC

my L+ myt=my s (t;- 1) + my (- t)
m,L= (t1-t) (mys1+ my) - myt
L — (tl T t) (m151+ mz) mzt
my
Dcin= ik t4, t, mq, s; ,m, Gi gib iRib
eid Mjtbi mgZvc LibY®Kiv hig|




igkOcxiZiZ cubi ewigfetbi mﬂZvc bY@
Kvh@xiZ

cQg GKiU bvoubi 1biPi c@¥imis
Zvii1 GKiU Rvj h$? Kit Ges GKiU
cidr 1 TKibv K'vjriigUvi thB]|
bvovbxmn G1 F1 m, fel Kii| Ziici
KyjimigUiitt ~§ - ZZxgusk cub Qi
Y@ Ges cubi i1 m, fei Kii|
bvovoimn K'vpumigUve 1 cubi Gi
Zicgilv t;°C IbY®Kii |




KvjimigUitK GKiIU Aciieinx Zij i Dci titl tizb
cif1i cub eb@i mnith™ ditq eddld ciiYZ Kii
el K'vjiingUvti inyZ cubi gta” cfek Kivtby nq|
cubi ms Utk@®0 cubiZ ciYZ nq| Gfie 1KQx7Y
el c@nZ nevi ci K'vjiiigUitK miitg Avbv ng|
biowbi minith” K'vjrigUiti i cwb DEgitc thio Zii
Zicgilv toC ibY@Kui | KvjuiigUriil Wilv Kti cirivg
Gi F1bY®Ki| ZZg 1 W0Zig IRib1 cv & niZ
cubiZ ciYZ ed®ii i my tei Kii|



gtbKii, bvowbmn KvjuingUdii Fi =m,; MO
K'vgimigUitnt AviciyK Zic = s4

K'vjringUitii gfa” cubi i = m, M@

ciubi AiciyK Zic=s, =1

KygiiigWi 1 cubi cOigk Zvegily = t4°C

Gizb ¢/l niZ AMZ ewtdli Zvcgilv = 100°C
K'vjringUii i NoxFZ ent@di i = m; M@

cubi elligfetbi AvicryK mgzic = L Kvjii/M@
igki¥i Zvcgrl = t°C




t,°C Zvicgilv niZ t°C Zicgilvg ciiYZ niZ K'vjuiigUiti i
MpxZ Zic = mqys{(t- t1) = mys{(t- t1) KV

t,°C Zicgilv niZ t°C Zicgilvg ciiYZ niZ cubi MpZ
ZIC =m,s,(t- t1)=m,. 1.(t- t1) = m,(t- t1) K
(thinZKvjimigUtii Zvc = Fix AitciyK Zic x Zicgilvi cy_K)

[ s,=1]

100°C Zvcgrlvi M@ e 100°C Zicgilvi cubiZ ciiYZ

niZ el KZBeIR® Zic = m,L K'jil

m.,, M@ NbrFZ cubi Zicgilv 100°C niZ t°C eyx tciZ
elR® Zic =m, s,(100-t) = m,(100-t) Ky |

[ s,=1]



KvjimigiZi ggonZ Abgvii Aigiv Rub,
eiR® Zic = MpxZ Zic

m, L+ m,(100-t) = m s;(t- t;) + m,(t- t;)

m,L= (t- t;) (mys{+ m,) - m,(100-t)

L _(t_tl)(‘m151+ mz) mz(loo_t)
my

Dein3 1wk tq, t, mq,s;,m, Gi gib tRib

elixgfeibir mgZvc L ibY®Kiv hgl




120°C Zicgilvi 50 gm Ftii GKiU e tK 50 gm Fiii
GKiU A'vjygibaitgi KvjniigUri 20°C Zvcgvlvi 150 gm
cubi gia” ibtyc Kiv ntj igkdi Zicgilv 30°C cilgy
tMj| e Wi Dc vibi AviciyK Zic ibY®K |
A'vjygibavigi AtcryK Zic 900Jkg 1K1 |




GLvib,

e 1 fi1 m;=50 gm= 0.05kg

K'vpimigUitnt 1 m, = 50 gm = 0.05kg

cubi f1 m5 =150 gm= 0.15kg

Mig e § Zicgilv t; = 120°C = 120 k

KygiiigUitii 1 cubi Zvcgrlv t; = 20°C = 20 k

gk Zvcgilv t, = 30°C = 30 k

A'jgibaigi AtciyK Zic s, = 900Jkg 1K1

cibi AfciyK Zic s3 = 4200Jkg~— 1K1

e Ui Dc vibi AvfcryK Zic= s,

e iU KvpimigUtia I cubi KitQ Zve nvivg = 30 -20=10 k
K'vjuitgUvi 1 cub e Ui KiiQ Zvc MY Kfi = 120 -30=90 k



mgavb,

e U elR®Zic Q; = Fi x AfciyK Zic x Zicgilvi ci_&
= 0.05%s; x 90

KyjiiigUiti i MpiZ Zic Q, = Fix AitciyK Zic x Zicgilvi ci_&
0.05x900 x 10=450k

cibi MpxZ Zic Q5 = Fi x AvtciyK Zic x Zicgilvi cy_&
0.15x4200 x 10=6300k

Aigiv Rub, eiR® Zic = MpxZ Zic

Q1=02+03

0.05%s; x 90=450+6300

s;=1500 Jkg~ 1K1

90°C Zvcgvlvi 30 gm Fii GKiU ejiK 70 gm Ffii GKiU
K'yjiingUi 20°C Zucgilvi 90 gm cubi gta” ibiyyc Kiv nij
igki Zicgilv 22.1°C cilqv tMj | ariZe Dcitbi etji AtciyK
Z\C IbY®K1 |



-10 1IWiM@n Jimaum Zvcgvlyv 100 M@ eidikK 100 WiM@ngmaum
Zicgilvi el ciiYZ KifZ KZ zitci ~iKvi nfe| [ eifdi
AviciyK Zic =0.5, eid Mjtbi m§zZic =80 Kvjii/M@, cubi
ewurFetbi mBZic =537 Kvjii/MQ |

mgvaib,

gibKi,

eidiK eitbl ciiYZ KifZ cfgiRbyg Zvici crigi H = K'vjii|
GB #yiT Pii chvi® Zic MY Kite]

(1)- 10 °C ntZ 0 °C eitd ciiYZ niZ ctqRbiq Zic =mst
=100%0.5%{0-(-10)}=100%0.5x10=500 K"vju



(2) 0°C eidiK niZ 0 °C Zicgilvg cubiZ ciiYZ niZ
ctRbig Zic = mL
=100%80=8000 K"vjui
(3) 0 °C cubtK nfZ 100 °C Zicgilvg cibiZ ciiYZ
ntZ cfuRbig Zic = mst
= 100x1x{100-0}
=100%x1x100=1000 K'vyui
(4) 100°C cibiK niZ evidli ciiYZ niZ ctavRbxg
Zic = mL
= 100%537= 53700 K'vjui
tgiU ctRbig Zic H = (500+8000+1000+53700)
= 72200 K'vpui



KiVb ¢™vi_ & N@@iY, i1 c@iY, AigZb
ciY 1K Ges & N @DiY, Tyl coiY, AigZb
ciY YistKi gia’ mnuK@viijbv K|e|




cte® Ab hiPiB

c vi ©Dci Zitci cBe 1K, coiY IK, GKB
Zitc rfbae™ vt ©coiY rfhasy 1K ev ng tKb
ng Ges KigKiU D wniY I hSenZi big ej |




Kivb ¢c™vi ® coiY

fUngichb, 1e "t Z1 jvBibt Zvn iXpv viK tKb?

MKV 1 kiZKitji Zicgilvi ciieZ®i KiatY fUijidib

| ie $tZi §iBibi Zvi c@iY Ges mstKiPb ng| G aitbi

ciY Ges mstKiPibi Zvi 1Qto thiZ citi| GB Amgar

“#Kivi Rb™ ~§ toitdi giSi Zvi 1Xjv iy ng| GKavl
“IN@DitYi Rb'|




Zitji ciY

lerfbcitji il cOiY werfbaekii ntg K| GKB
cQ"Q 1erkd 1ZbiU KitPi biji 1Zb aithi Zij ¢c’v ©
tblqvng| an, Zij _tjvh yuig AvjiKing,cub ,

cii | cQg
c@X Wevthy
M AvjiKy
cii- metPic

GKB D"PZyg 1ZbiU bjiK GKiU cubr Ly
1g| GLb cvliUiK DER Kiv ng| GZ 1Ly
nj meiPiq teik D"PZiq cwb Zvi tPiq Kg

Kg D"PZyq DiVIQ] G 1_iK ejv hug, rerfboe

Zitji ciY ierfbge

gﬁnﬁ i [-]
-1 2
l:ln|:| &

o -] -]
[-] -]

] u“:' nn
[ & un{'

o

oo - n:"‘
a b

I_i:lil ¢¢':' a

A




Mimi ciY

Mvimi 4T c@iY Kivb Ges Zitji tPig teik ngl
KibK'vj ds «iKQyii0b cub thlqv ng| gl KK@ 1q
eU Kti KifPi bj 1 1qvng| GLb dwraUi Mitq Zvc
ctoM Kifj t-qv hig i10b cubi D"PZig ejx cii"Q| G
i 1K ejvhig, Zdci Mvimi c@viZ niQ|

P .
v




o

IdaiZe t- maviYZ GKB TINO W wfbae i ©ciZjy
Ch ?ﬂ, VB Rvov BuMIe IV NOT GIKE
idavZe cvZ ety | GLitb cvZ “W tjinv 1 uicZiji ciZ
thlqv ng| Gfite my cizil maviY Zicgilvg tmiRv _viK ]|
IKS‘D3 ciZ “WiK DER Kitj 1jwnv GesicZiji cvZiv
iFZtil v iK tetK Q] Zitc Afcyy etk caiZ ng
efj GU Tpnvi ciZiK enkiq 1~ q] D=3 idave cvZilikK
Vilv Kitj Zv Averi leciiZ 1" iK fetK hig|

Brass

Before
heating

MNorrmal

Iron

as B
After Heated

Iron heating

Bimetallic strip




A0 2

_tgie t-he “YZK hsenzZizZ Zve ibgsy, Kiv ietkl cfaRb ey

“iKvi| th e'eti gia'tg ev tKithy cxiZtZ GKiU crigrY Zicgily
me@ 1Ly hiq ev nq ZiK _vigw etj |
miariYZ _vigieviU GKIU idaiZe ciZ e'envi Kiv ng| Ky Zicgilig
e yZK eZi@tZ hLb GB ciZ tmRv K ZLb Zvici "e " yiZK eZ@
c¥@q| dij 1e”yr cn Pjv meéci ng| 1KSIKQFZY 1e™yr Pjii ci
hLb ifaiZe ciZ DER nq ZLb GUi fetK hig dij “e”yZK eZ@1Qhce
ng| GiZ e~y c@n PjveU nig hig| g GB bwaTZ KIR
Kit maviYZ “e " YyZK Bi ¢ BiJKIUK fgwi, tiidRitiui, ke yiZK
tKZj1 BZ'w 1Z Gi elj e'envi t™Lv hig|

..lsz'“ \Ew 3 I




cdewnZ - ujK

Zicgilvi crieZ®ntj tvjiKi “IN'©nfin ev eyx
nq| Averi, " NCeioij  vjbKij erio A vENIO

At Tevaiti PHj | AbW K N'@grj tvjbKig
Kig hvog A _vENio ~Z Pj | G KvitY M@Kt j axti
P1) Ges kiZKvij “¥ Pij| GB Amgar "+ Kl Rb’
Ggb 1 vjK Nio eenvi Kiv ng hitZ Nio me@B miVK
mgq T q] G mKj ™ vjiKiB c@einZ t-vjK efj |




AgZb ciY _ b t-

0°C Zvcgilvi GKK AigZbieikd tKithby GKiU
ciili Zvcgilv 1 wiM@x Kitj Gi AigZb th
cligly eyx cig 2itK tmB citTi Dei b
AlgZb c@iY Y etj| GiK y,diiv cKIK
il

=\




ali, 0°C Zvcgvlv tKitby Zitji Aigzb =V,
. t°C Zicgvlg H Zitji Aigzb =V,
cK¥ AigZb ciY =V, — V, = AV, (ai)
Zicgilv epx = (t -0) = AG°C
Zitji cKZ coiY Y,
_ cKZ AigZb ciY
Y1 = Bec ZicgiTv 1Ky Zitj i AigZb < ZicgiTy e
_ ViV

B Vo *xAB
_ Al

B Vo *xAB




Zitji AiciZ coiY _YisK t-

0°C Zvcgrlvi GKK AwgZibi tKithy Zitj i
Zicgili 1 WiM@yx Kitj th ciigly AiciZ c@iy
eix nq 2K tmB Zifji AciZ ciY YW efj |
GiK y,@viv cKk Ki |

‘ -[ >J




aii, 0°C Zvcgvlv tKitby Zitji Aigzb =V,
- t°C Zvcgvlg H Zitji Aigzb =V,
cK¥ AigZb ciY =V, — V, = AV, (aii)
Zicgilv eyx = (t -0) =A8°C
Zitji AiciZ ciY | Yk, )
ckZ AicvZ canY

Ya = bec Zvcgvly tKitby Zitji AigZbxZicgil eyx
V=V,

Vo *<AB
AV,

Vo *<AB




cKY ciws 1 AiciZ civivi gitS maiK©ich Ki?

Zitji c®iY "9 aitbi 2B Gi cOivi “§ clii
cKZ ciiYi Rb" cKZ ciw: Ges AiciZ ciiYi

Rb™ AvciZ cis
Zitji cKZ ciY _YisK t-
0°C Zicgilvi GKK AgZibi 1Kt

oV Zifji Zicgilv 1

WiM@x Kitj th crigly cKeZ Aic

Zb eyx nq 2K tmB

Zitji cKZ coiY YW etj] GiK y,.@iiv cKK Ki |




an, 0°C Zicgvly tKithy Zitji Aigzb =V,
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q]




Kt(0g—6c)A

Zic mAigb th ieligi Dci bfikij Ges c@Y Ki th, Q = d

ain, PQSR tKitbv ¢ v ©Zii GKiU NbK| Gi PR |
QS Ziji Zicgilvh yutg 85 1 6, (Mig c@l Zvcgly
6, Ges AfcyKZ Vil c@l Zicgili 6,)| DFfg Ziji
ga'eZx©#Zid Ges Ziji ty1dj A| PR Zj t tK QS
Ziji i iK jofute th ciigly Zic ciiewnZ nie Zvibf®
Kti (1) vecinZ ~§ Ziji Zegilvi cv &i (6y - 6,)
Dci, (2) ~§ c@¥l d “#ZiDci, (3) th ty1dj i iq hite
Zvi Dci Gi Dci, (4) thmgg t ati Zic ciiewnZ nie Zi
Dci Ges (5) ¢ vf_®©cKiZi Dci







Zte GKIU tbr ®c ™ vi_©tyiT ciiennZ Zic (5) bs et
Ab”_fjvi DeiibF@Ekg | hi” (ani) Q crigy Zvc tKvibv c™vi ®
ga’ I tq c@nZ ng Zie MaYiZKFfrte tjLv hig -
DO cf niZ kiZj cf t mgiq th cliglY Zic Q jefite c@inZ
ng Zvibibt KZK 1jvieligi Dci of@Ekg | h nt-

1| ciieanZ Zvici ciigwY leciiZ ~§ cf6i Zvcgilvi cv @i
mgogZK| Q oo (6y — 6,) ---------- (1) (hLb A, t ,di 1)

2| ciieunZ Zvici ciig cioi ty Tdiji mgibgnZK]

Q oA ------mm--- (2) (hLb (6y,0;) ,t,di 1)




3| ciieunZ Zvici crigrlY Zic cenKvtji mgibgnZK |

Qool - (3) (hLb (6y,0,) A, di 1)
4] citewnZ Zvici ciigY B lecixZ c;01 ga'eZ©O +Z)
e TIhgnZK| Q 00— ---enenenee- (4) (hLb (8, 0., A, 117 1)

hLb mKj kB citeZikyxy, ZLb (1)bs,(2)bs, (3)bs Ges (4)

bs mgxKiY ntZ ciB, Q oo HO ;QC)A

Kt(@H—Qc)A

Q=Xubad (5)
GLvib K GKUr a®eK hvi gib c¢™vi_®cKiZi Dci ibfixij |




f=—dib-tei@Rg'b Gi m¥ 1K Ges eY® Ki

DEi t-1884 iLR tev&Rg" b ZicMiZie™"vi minith’
t=dib mHi ZExg c@Y b Ges ~Lib th, Dctiv3 m¥
GKgiT Ar k@& oe *‘KZ©ubtmiY 1eiKitYi ty11B
cihiR"| GRb™ mHUtK t=dib- ter€Rgb m¥ eju ng|

m¥ t- tKitby A k@ oe 1 GKK ty1dj niZ c
imtK0 ieKx\Y@uitci crigy H e i cig Zicgilvi PZz©
NiiZ i1 mgYguZK]




WL t- T cig Zicgilg tKvthy Ar' k@ oe i GKK
tyTdj ntZ c tmiKiU ieKiY@vici ciigy E nij, GB
m¥ ntZ Aigiv CIB,
EcoT*

A R (1)
GLvb, o= mgibguZK afeK| GiK t=db- tei€Rgb
aéK ejvnq|
o Gi gib 0 =5.67x10"3Wm 2K ~*|



fib- Gi miY m¥ Ges eUb m¥ er cANVZ m¥ 1K Gi eY®@ Ki|

Y

KO.e ‘T 1K mei@K 1eKi\Y&i31 Rb" Z1% "~ N'@es
cig Zicgvlvi e tbgnZK]|

evLv t- hi” Kc‘)e_I'T_iK mev@K 1eKxY@&i=S1 Rb™ Z1%. " N'Ch,,
Ges cig Zicgilv TK ng Zte, A, %

1 .
ev, km:;xaﬁemva

el, A, X T=afe msL'v]|
GLvib A,,, = mevi@K ki1 Rb™ Zi1% "~ NGB afeiKi msL'vi gib =

28.98 x 107° mK -



eUb mF e cANZ m¥

mev@K ki3 NbZiev KAc‘)e_iAmev@K ek Y
VoZi Zii cig Zvcgvlvi cANvZ1 mgibguZK |
A WOF,, =T>

ev, m = ag msLV

GB aﬁe msLvi gvb 28.98 x 10~* mK.




ibDUtbi KiZjiKiY m¥

ibDUtbi mAUt-ielKitYi dij tKitbv DER
e ‘th niti Zvc nvivg Zv H e 1 Zvegily |

clicitk®Zicgilvi cv &1 mgibguZK]|
ibDUtbi mHU AT Zicgvlvi ¢ &'i Rb’
cihR’|




ibDUtbi m¥ Abynti DER e ‘niZ Zic n&mi
i <2 nij L g, - 52 o (8, — 6,)

el - Zr = k (61— 0,) ---mneem- (1)

mgKiY (1) GO, 16, njhyatge 11 cn
citk®2Zicgilv Ges k mgibgnZK agK| k Gi
gvb e 1 cpt tki Iy 1dj Ges cKizi Dci

b FEKIT | mgxKiY elg clk®FYWZK 1Py e
Zvc nivg Wbi KT | mgiKiY niZ e §
Zicgvlv ngmi nvi iba® Kiv ng|



IMONDm ev meR Ni GK aitbi KiPi “Zii Ni thLvb
GKiU 1o~ ®Zicgilv eRig tifL kiK- meiR, D™ BZw
Drev™b 1 msyiY Kivng| Gizc NitK iMOnDm ev meR

Ni etj| biP vFibi me i mnith” MONDm gy eVL'y
Kiv nijv-




fitbi m¥ Abwiti Aigiv Rub, Zvcgvlv eyx tcij
DER & ‘niZ ibtmiY KZ©.Zih™ N'@fn cig

Averi Zicgilv nw tctj ibtmiY KZ©Zivh ™ N'©
eyx cig| KviP1 ag@ijv Gi vfZi v ig AfcyiKZ.
yZE IN'©Zic mniR PJPj KiiZ ciit, 1KS IN©
INDZi% evaic@® ng| mkDER Ae g Zic
ielK1Y Kii, dij teik nlqg yzehq| dij yz2
“INDZi% KiiPi ga’ i fg ciek Kii iFZiii
WQcvjv, kikmelR BZw 1K Mig Kii |




IKS KvtPi Nfi i rFZini MQcygv gwl BZw™ hLb
Zic 1elKiY Kii ZLb vFZiii Zicgilv Kg vKig
ibtmiY KZ®Z1%: ""N'ON@q, dij KviP1 1fZi
I~ 1q tenifq AmiZ citi bv efj MONDIMi iFZi
hi 6 Mig viK] G KvitY iMOniDimi rfZi
WQcvgv, DiMC, kvkmeliR BZ'w™ Drcv b |
msiyY mnR ng| Avgvi™ 1 GB cy,_extZ iMdnDm
iy msNIUZ nt"Q etj cy, exi Zvegrlv LyB arti
axti eyx cit"Q




12cm cy Ges 2m? 1y 1djieikd BiUT 1~ 1giji GK
citki 28°C Zicgilv Ab” citki Zicgilv 8°C| BiUi Zic
ciienY Y& 0.84W m~1 K~1 ntj ™ Iqviji ga’ 1" iq
GK NUig KZ Zic mAwjZ nie| GLitb Zicgilv Aepg
KZ?

GLvib
: Kt(0g—6¢)A ’
Aigiv Rub,Q = ( Hd c) A= 2m?2
_0.84x3600x2x20 d=12cm =12x 10™*m
- 12x10-2 t=1hr=60 x60=3600s
=1008000J=1008KJ K=0.84Wm~1 K1
Aigiv Rub, Zvcgilv Aepg = (QH;QC) Oy = 28°C
_ 20 0.,=8 °C
{20t 0y — 6:=28-8=20 °C=20K
Q=7?

ZvcivTv Aeiiz?



4mm cy Ges 4m? ty1djieiko BiUT 1~ 1gviji GK citki
38°C Zicglv Ab™ citki Zvegvlv 8°C| BiUi Zic crienY
Y 0.84W m~t K~1 ntj 1™ 1qitji ga’ 1" iq GK igibiU
KZ Zic mAwjZ nte| GLitb Zicgilv Aepg KZ?

GLvib,
Awgiv Rub,Q = X0 d_QC)A A= 4m?
_ 0.84x60x4x30 d=4mm =4x 1073m
~ 4x10-3 t=1min=60 sec=60s
=1512000J=1512KJ K=084W m~-1 K1
Agiv Rub, Zicgilv Aepig = (HH;QC) 6, = 38°C
- 4:’1(;_3 0.-=8 °C
=75 Km™1 0y — 6,=38-8=30 °C=30K
Q="

ZvcivTv Aeiiz?



a3 Y AT @ g7 @fer et ar 99

3q Aa'iq t-Zvici cKZ.Ges Gi hiSK mgZy

Ziici Kjiik gZev | MIiZZE!Ges TalU_fjuijL,
ZicMizie™ vi cQy m¥, migiO clieZ1 i1xZic
clieZ®IK Ges Gi KZ@yr _fJvijL, 1#x2ic
ciieZ Pic I AigZibi gia” me(gK@ei Kie el
c@ Ki th, PVY= agK|
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cte®Aib hiPiB

Zitci KvjiiK gZev™ 1 MZZE!Ges TaU_tjv Rvov AvtQ iKby,
ZichiZie™ vi cQ m¥ 1K, migio clieZ®1 ixZic ciieZ®iK Ges
Gi kZ@yr _1jv K]

, o @ 3.,
4'5‘0 ::,JJ




Zitci KvjiiK gZer™ Ges MiZZEj

Ebiesk kZiaxi ce@h@Riby 10§ th, Zic MiZi GK cKi
entcKIk 1IKS*tm mgiq KvjiK gZev™ bitg GK cKi gZei™ Pijy
10§ | Zic meGiK@ me@CQy KvjiiK bigk ieArbx AitjiPby Ktib
GBRb™ Zvict im IR Gm cxiZiZ K'vpir| 2B btk K'vguniK gZev
CEgv APy Kiv nijy -

1] Zic K'vjiiK bitg GK cKyi AiZ myé 1Z icK ¢ v @&Yv hy
AIZ mniR GK e ‘1 {K Ab” e 1Z cfek KiiZ citi Ges GiK
AcitK 1eK DKt i |
2| cfZ'K e 1Z Kg e fetk KjiiK K| th e 1 Zicgily Tewk
ZtZ Kg Zicgvlvi e 1 1Ptg KjiiK telk K|




3| "B e 1 gfa” Zicig msthi " t§ Zvi™ 1 ZvegvTv mgvb by
ch®Do Zicgilvi et 1K ibbt Zvcgilvi e $Z Kyjiik
c@nZ nq| GiZ Zitci tKib ciieZ@®ngq by

4] e ‘KyjnK nvivij kiZzj 1 msKZ ng| Acii™ tK KK
Jf Kitj ZvDER I cviZ nq|

5| Olbbs ev Mjbws e §Z KvjiiK ¢ v @tk Kii Zv
Zicgilv AciieiZ® L |




Zitci KK gZev™ Tau_tjvijL

ibiPT Ztci KvjiiK gZedt™ 1 TaU _tjv nijv

(1) th mKj e ‘KYii gia” AKI®ej Afcyr ieK1©e]
teik 2™ 1Z 1cKZy Kg| tm KvifY D"P i 1Z TcK
_YmadbdevjiiK GKiU Kibvi e ‘giT|

(2) KyjuitKi i hZB Kg K b tKb Gi Ai'ib cQtb
e 1 fii1 Kgtek tKithy clieZ®nie] 1IKS'GB gZewt™ G
1Kg tKitbv criez®bv nlovi K v ejv nigiQ]




(3) G gZevt™ e 1 Zic aiY ygZi NI n& cig| IKS*
cinyvg tLv IMIQ NI e 1 Zvc antY ygZui tKvthy
cireZong bvj

(4) Zic GK cKyi ki3 Ges Gi jcish AifQ] G gZewt®
ZvciK KYv 1gtc aiv nigiQ, IKsS‘KYv 11K iKfvie Zic
ki1 D¢ nte Zvi tKvtbv miVK €LV 1~ Tgv nqib |

(5) IKfite K'juiK cv_@fok Kti Mjbvi¥s ev Giizbvi¥
Zicgvlv afe iftc Zvi tKitby e’L'v GB gZeit” thBJ



- >

1847 mitj ieAibx fRgm tfc@XU Ry cQg Zic 1 hudK ki3i
gia” maiK@Y®K:ib| GB gZev™ Abwiti cfZ'K e 1 AYMijy
Kgtelk MiZzkij Ges Zic AYMSjvi KigK cKyi MiZiB itcisi|
tKitbv e 1 Zvcgrlv GIZ AYy Mo MiZki=i mgibgnzZK| e
AYY MiZki2 NI§) ANiZ c®Z.th tKitby Deitq egx tetj 2
Zicgilv epx cigq| Zitci MZig gZer™ Abwii tKvtby e 1 Zitci
ciglY He 1 gav Z AYyijvi MiZkiS1 mii_ mauK@s? | hLb
“We tKci afii mi NI®er ANiZ Kivng ZLb e i
ga’'Kvi AYyijui DIERby md ng| GiyET husK Zicki3tZ
izci3liZ nq|




Z\CMiZ 1e ™"y

c v @Avtbi th kiLig Zvc 1 huSK kiSi cii” Wik igish
mafU AvtjwPby Kiv ng ZitK ZicMiZ 1™y etj |
ZicMiZ ve™vi cQy m¥ e$1Z ntj imi=-g ev ee 1 maltK@ui Yy
Ky Aiek’K] cixyvibixyv Rb” tKvibv e 1 hZUKZAsk
letePbv Kivng ZB imf+g eve'e 1] e'e 1eii” e T e enku
AskiK ciictk®ij |
e'e 11Zb cKi h vt-
1] g e'e ¥
2] ex ee i
1 3| iixZicig e'e ¥

1 o sencus opersing dificulbes

I et some gering pivens
ridxding hest porplequpment weel




1] g e'e t- G 1yl ee i 1 clicitk®gta” ki | e
KYiielbgq NUitZ citr| thgh Kvc Mig Pv (XiKbwenxb)

2| ex ee 1t- G tyil e'e v I clicitk®gta” ki2 ieibgq
NUZZ citr| thgb Dche@ Puqr Kvc XiKbr i 1q TXIK 171)
TayZic fei niZ citi IKSlewd tei niZ citi by

3| ixZicig e'e 1 t- G il ee i 1 cricik®gia” ki3

I e 1 KYvieibgq NUitZ cvit bv] thgb Pv dis- il gl
ex Kit iy ZuwrfZi t 1K Zic 1 elu tel niZ cuii byl



ZicMiZie™ vi cQy m¥ €Ly Ki

iigtdW@es Ry cinyv t 1K @ djvdiji fiEiZ Zic |
KitRi maitK@vcMizie™vi cQy m¥ ev Rygi m¥ bifg
cla10Z nq| GB m¥ niZ hLb tKitby KiR ma(¥@tc Ziic el
Zic mai¥@tc KiiR i:cisliZ ng, ZLb Zvc me® KitRi
mgvbgnZK niel

hi” W cigy KiR mau¥gic Zvic ciiYZ nlqug H crigvy
Zic Drchamy Zie,




RYji m¥ giZ Agiv B, Wox H
W= JH

H=W
J==

H
GLvib J GKIU afeK hiiK Zvict hwSK mgZy ev Ryj i
afeK etj| GUv Drchagic Ges icisliZ KitRi gia’

mgZv 1y Kii|




Zvici hudK mgzv Gi ey (Rygi m i e Ki)

Ryji mb
hLb Kt

U nijv -
v KIR me(¥Bic Zvic ev Zvc meg¥eic KiiR

ircisliZ

ng, ZLb Zic me@ KitR1 mgvbgiZK nie|

hi™ W ciigyY KiR mat¥gtc Zvic cinYZ nlaqig H ciigyy
Zic Drchamy Zte, RYji m¥ giZ Aigiv ciB, Wec H.

W= JH

H=wW
]j= 2
H




-
4

GLvib J GKIU afeK hiiK Zvict husi mgZy e
RYj1 afeK etj| GUr Drchbagic Ges icisliZ
KitR1 gta” mgZv 1y Kii |

AZGe th ciiglyY KiR mat¥gtc Zivtci cinYZ
nij GK GKK Zic Drchage ZitK Ziici husk
mgZy eij |

msAv t- Dctil mgiKiY niZ H=1, J=W|




Kimaum Gi ZicMizie™"v cQy mHU eY® Ki

Kimaqum Gi ZvcMiZie™"v cQy m¥ t-
tKithy e"e 1 KZ®MpiZ Zvict IKQZAsk Gi At ki3 ejx Kii
Ges enK Ask eint "KviR e"g ng|
tKuthv ms 1K AQ crigy Zic i tj hi™ H ms Vi ASI"ki= AU nq
Ges AW ciigyY ein "KiR nq,
Zie AQ = AU + AW
yzeciiezi i1 mgiKiY T 1K tjLv hg]
dQ = dU +dW
i 1 eint 'Pvc P Gi ieigx dv Gi AigZibi c@iiYi Rb" th eint ™
KR Kfi Zit ciigY dW=Pdv
[AW=F. AXx=PA.AX=P.dv]
dQ = dU + Pdv



migio clieZBIK 1 Gi kKZ@yr _fjvijL

th crieZ@ tKvibv Mvimi Pic 1 AigZibi ciieZ®ng, 1KS'
Zicgvlvi 1 _viK tmB crieZ@K migid ciieZDetj | Ges
th cxiZ1Z GB crieZ®msNiUZ ng ZviK migio cqy
etj | mguA cagvg Mtmi Pic I AigZibi meiK@iqtj i

mt tgth Pij| A_@poc% el, pv=agK




migio ciieZ@di KZ@yr t-

migvA crieZ@®i Rb’ ibogelLZ kZ@yini ctouRb;

1] MmiK GKIU mgricink cif T 1vLiZ niel

2| cili PZ&Ek®qgiatgi ZicM@Zy ev Zic ariYygZy D'P
niZ niel

3| Pvici ciieZ®ari1 axti msNiUZ KiiZ nie]

4| cfgRbig Zic MAY ev eR®1 Gviv Zvcgilvi i _iKie]

™,

£P=0

+I
_'{_}
0
lf—

. ELXEEXE,
—

I



ixZic clieZ®Gi msAv “vl 1 KZOtjvijL

th crieZ@® tKvtbv Zvc ewni niZ miein Kiv ng by ev Mvm niZ
AcmviY Kiv ng by A_P Mvimi Pvc Ges AvgZibi ciieZONiU ZviK
imxZic clieZ®ejv nq| th cgiq imt+g Zic MQY Kii bv e eR®
Kti bv isxZicxg oy efj |

Aidly, P 441

1R

l".

fabiubuns
r

e b

= |
YT TR g



11xZ\C clieZ@®1 KZ@yr t-

izxZic clieZ®i Rb" ibagelLZ kZ@yini ciiRb;
1] MimtK GKiU Keriewr citT iLiZ niel

2| citTi PZaEnk®qiatgi ZveMQZy Kg niZ nie|

3| Pvici ciieZ®Ly & msNiUZ KiiZ nie hiZ eiBiii
mit_ Zic Avivb- cQb tKviby mshiM by viK|




11xZic ciieZ® Pic 1 AigZibi gfa” mauK@ PVY= afK]|

gtbKi, miUvi Gi gfa’ GK fguj Ar®Mm ArfQ Ges

ic=b Gviv &UKviby AviQ] GB Mvimi dQ ciigy Zic

ciOM Kii | GIZ Mtmi Zvcgilv eyx cite Ges fmB mit

Mim IKQZIR Kife A_wlecTE Zic ~¥iie €'i9Z nie| ai,
AgZibi clieZ®dV Ges Zicgilvi ciieZ@dT.

ZicMizie™vi cQy m¥ ntZ ciB, |

dQ= du+dw e [ |
dQ = C,dT+PdV ------------- (1) e
GLib,

du = C,dT = 1 AigZtb Mvimi ArfciyK Zic 1 Mtmi Zicgilv ciieZ®ng
hi AST”KiIB1K eyx cig Ges dw=PdV = ibi"®Pvic Mtmi AigZb ciiYi




Avgiv Rub, iixZvc oo eBiii mt_ Mvimi Zvci tKvtbv Arib cQb NiU byl
AZGe, dQ =0 ------ (2)
(1) bs 1 (2) bs mgiKiY niZ ciB,

C,dT+PAV= 0 -----m---=-(3)
chivg, ACRMtmi tiT, PV=nRT e, PV=1.RT
&, PV=RT ==--==--- (4)

GLith 1 tgvj Ar®Mtmi tyET R tgvjvi Mitmi afek]

D3 (4) bs mgrKi YK ASHKIY ev e'eKjb Kti ciB,
PdV+VdP=RdT+TdR dR=0
eV, RAT = PdV+VdP

_ PdV+VdP

R

o1, C,CEYRy 4 pgv= g

| iBi bs mixKiiY dT Gi ivb ewmii ch|

er, dT




Cy(PAV+VdP)+RPAV
1, & B ) =0

el, C,(PdV +VdP) + RPdV =0 (R = Cp—Cy)
el, C,(PdV +VdP) + (Co—C,)PdV =0
el,(C,PdV + C,VdP) + CoPdV — Cy,PdV =0

eV, C,VdP+ CpPdV=0

C,VdP = CpPdV _ 3 _ _
ey, + = 0 (Dfgcty ¢, oiv fM Kti ciB)

C, C,
el, VdP+yPdV =0 (thinZzL=y)
VdP yPdV ’
— +

PV PV

=0 (DFqcty PV Giv Fill Kti )



P
GLb (5) bs mngiY Gi Dfqcty mgiKjb Kii ciB
+y [ =0 <[ 5 =toa,x
ev, Ioge P+ ylog, V =agK - (loge K = a§K)
el, log, P+log, VY =log, K
e/, log, (P xVY)=log, K
el, PVY=K
. PVY=K
AZGe, itxZic ciieZ® Pic | AigZibl gita” mauK@ PVY = afeK|



ixZic clieZ® Zicgilv 1 AigZibi gfa’ maiKo©

TVY~1=afeK]
Agiv Rub, AV M vimi 1T, PV = nRT
el, PV =1.RT
el, PV =RT
_RT
e, P =~z - (6)

ciyivg 11x2Zvc cieZ® Pic 1 AigZibi gfa” megK@ugiv ciB,
PVY= afeK

el RT VY=afeK [P GI g emiqg cB]

T afeK
—_— )/:_
ev,va R

el, TV-1vY= ageK
s TVY~1 = gfeK



GKIU A oM mi 1y74T C,, 1 C, Gi gfa” ci_& tei Ki|
A_erc@ Ki th, C,-Cy, =R

Avgiv Rub Mvimi "W AvtcryK Zic AifQ, GKiU C,, Ges Acil Cy |
Gi™1 gfa’ c & fei KiiZ nie| GKiU AroMyvimi ~§ AiiciyK
Zvici gia” ov & KifZ iMig Zvc Keiiemnx ¢ vi ©GKiU Avex tPi0
bB| gtbKui, PO C | 1PviO1 ga” GKIU nigKv NI®KE 1 evqybizx
Ic-=b iebv evavq PJiPJ KitZ citi] gibKii, ic=hiU D |ic=biUl
Keiteny ¢ vi_© Zix] GB Avex Pvi0 1 tgvy ciigyY Mvm ibB| GLb
MymiUi AigZb i1 tifl Gi Zvegrlv dT crigyy epx Kii




hi™ v 1 AigZtb Mvimi AizenyK Zvc Cy, ng Zte Mm
KZ©MnZ Zic = i x AfciyK Zic x Zicgilv

cl & =1x Cy,yxdT=Cy,dT

Mvimi Zvegly eyxi crigy GK tKjifb nij Mwm KZ©.
MpxZ Zic = Cy,x1=C, Ry

gtbKii, v 1 Prtc Mvimi fgvjui AfcryK Zic C,A_®
i1 Pic 1 fovg tKitbv GKiU Mtmi Zvegrlv 1 1WiMO
tKjrfb eyxiZ C,ciigly Zvici cigiRb nfe, Mvimi
mielnKZ GB Zic B TiiM e'1gZ niel




Gi GKIU Ask Mimi Zvcgilv eiote Ges Aci Ask
ern’K Pvc G iengtx Mvimi AgZb ejx KIR Kii| aut,
Prict rergx Myvimi AigZb eyx1 dij ic=biU ciigiy
“#ZjevBii min M| AZGe KviR1 ciigiY = e x miY
=Pic x tyTdj x miY [ej = Pic x tyTdj ]

= PXA X X GLitb dV=Mimi c@iz Aigzb =A . X

AZGe KiiR1 ciigY = Pdv

AZGe C, = Cy + KitRI crigry

el, Cp = Cy+t PAV oo (1)
Agiv Rmb, ACMimi Ty e

wi ki daw

|
_ IIII'% | Eﬂs .l ll |




hi™ Pic i 1 K, Zte (2) mgiKiYtK ASEHiKiY el
e eKjb Ki1 cB, P.dV+V.dP =R.dT+ T.dR
e P.dV +V.0=R.dT+ T.0
el PAV=RAT =R ..oovvevveeenn (3)
(1) I (3) bs mgiK1Y niZ ciB,
C, =Cy+P.dV
eV C, =Cy+ RdT
~C,-Cy =R
A v@\/l iimi ~§ AfcryK Zitci cr_ & ev ASh dj

Mvm ageK GI mgib| L P
Tﬁ jr e
_1-}
Pos Vi T,
ﬁ - ]
I




4 @a'\q t-ZicMizie™ vi 29 m¥|

cOiMigr Ges AcDigr oy 1K 1 GE i cv &
Lyl | ZieMizie™ i 2 mEij L] Gbure 1K 1 Zvi
Zirch@ Lil | C, 1 C, KK 1 ¢ Ki th, C,-
Cy =R]



cte®Aib hiPiB

Mvimi AvicnyK Zic 1 tgugvi AviciyK Zic ev fgijva
ZicaiiY ygZi K, cDwigr Ges AcDWigr ey 1K,
C, 1 C, K 1 Bnvi™ig 1K Kti Ges 1K c@Y Kiv hig]




Witmi AtciyK Zic

Agiv Rub, Mim Zic cfaM Kitj Zicgilv epx mit mid
Gi AgZb I Pic ex cig| IKS Kivb I Zij c vt @il
Gitc ng bv ejfJB Pij | mgZivs Mvimi AtciyK Zici
msAig AvgZb 1 Prici Dijlz 1Ky GKiSIctaRb| AigzZb
I Pifci gfa” KLbI AvgZbiK Averi KLb1 PiciK v 1 1Ly
ng ety Mvimi "W AitcryK Zic AiQ ;

h vt-

(1) v 1 AigZtb Mvimi AifcryK Zve (C,)

(2) v 1 Pitc Mimi AvtcryK Zic (C))




(1) v 1 AigZtb Mvimi AviciyK Zic(C,) t-

AigZb 1 1 T1iL GKK Ffii tKvibv GKiU M'vimi
Zicgilv 1 WiM@yx1Z th crigY Zitci civRb ng,

ZviK 1 1 AigZtb Mimi AitciyK Zic ety | BniiK
C,, Biiv cKk Kivng]

Wivarm Solutiocomns




(2) v 1 Pvtc Mvimi AvteryK Zic(C,) t-

Pic 11 titl GKK Ftii tKutby GKiU Mvimi Zvcgily 1
WiM@x1Z th crigrY Zvici ciuRb ng, ZadK i 1 Pric
Witmi AcryK Zic ety | BniK C, @iiv cKIk Kiv

Froren: Mass & Temp




fgugur AviciyK Zic e tgugvi ZicaiY ygZy t-

1 tgvj Av~k@Kuvtbv GKiU Mvtmi Zvcgvlv 1 iWiM@yx1Z th
ciiglY Zvici ctaRb ng, ZviK tgrjvi ArkcryK Zic e
tujvi ZicariY ygZv efj | GiK C Gviv cKk Kiv ng]

m toui Mvimi Zvcgilv AT evoviZ hi™ Rjr AQ Zvci

— -|- 1 W fgupvi

cfRb ng, Zte msAvbyiti C =
AitcryK Zicl i1giQ; h_v-




(1) v 1 Pvic Mvimi fgvjvi ArferyK Zic(Cy) t-

Pic 1§ fifl 1 tguj TKvibv GKIU Mvimi Zvcgilv 1
WIMGK jirfb eyxiZ th crigly Zvici cfiRb na,
ZviK v 1 AigZtb Mvimi tgvgvi AvfenyK Zic
etj | BniK C, @viv cKk Kivng| Pic i1 tifl
m tgvj Mvimi Zvcgvlv AT evoriZ hi” Ry AQ

Zitci ciiRb ng, Zte msAibyiti C,= ni_gl'

it o T mew L




(2) 1 1 AvgZtb Mvimi fgvjvi AvicryK Zic(C)) t-

AgZb 17T titL 1 fguj tKitby GKIU Mvimi Zvegily 1
WIMGK jirfb eyxiZ th ciigrY Zvtci cfvRb ng,
ZiK 1 AigZib Mvimi fgvgvi AvteiyK Zic etj |
BnitK C,, Biiv ck Kiv ng| AgZb v 1 tifL m
tguj Mtmi Zvegvlv AT evoviZ i~ Ry AQ Zitci

cfgRb nq, Zte msAibyiti C, = ni_ST

cinyvg f~Lv tMiQ C,, Gi gib C,, Afcyy feik ng|

iy i Wl i Rl

T 1wl
M A3
L] - L
ans




cDiMigr Ges AcDiigr iy

tKvtbv ms ¥ evimi=g hLb GK Ae 7 niZ Ab" Ae g
hig, ZLb Ae i GB clieZ®™§ cugig msNiUZ ng,
h vt- (1) cDiMigr Ges

(2) AcDiMigr |

Temperaurey | |
ol gas and Tismparaiite of ! P

g, L ITHECT T
e gl e
T




cOMigr ey t-

ZicMiZie™ vi “ypiKiY niZ Avgiv fmB cgviK
cOiigr ejier hv malkghr clieZ@®i ci rleciZgk
ntq cOeZ®KiiZ citi Ges maik | lecixZgt
cliez®i o i 2ic 1 Kith®©djdj mgib |
lecixZgks ng|

=]
2
path
A
path
1 B

g

v




D iniY t- ev & tET mat¥ cDigr o

D niY 1~ gy mag ci bg| Zie 1IKQzKQz
AQ hit™ 11K AiciZfite cDiigr ey ejv
thiZ cui|

(1) Ly a1 at1 msNiUZ Kitj migio Ges
ixZic clieZ®cDMigr nie] KiY Giyil
NITY®Dh g Aeyar ej br _1Kig Ges cguu Ly
axtl axtl msNWZ nlqug crieny, ciiPyb |

IeiK1EYr ~12Y Zic el ki yq ng bvj u,,__*
| _____':T_- e




AcDWigr cgy t-

th ey mefiMigr nlqvi i lecixZgkt niq cDeZ®
KitZ citi by, ZiK AcDMigr ey etj | AcDigy
cgy nVir Ges ~ ZtuZ®te msNiUZ ng| cRIZIZ me
cq ZtaZ®te NtU  viK| miZivs c®IZK cuay
g/IB AcDigr| GB cfavg ms 1 KLbB Zvi cOigK
Ae g idfi hvevi c€YZv L hig byl




D Y t-

(1) "e~WwZK tiviai ga’ v iq e~y ce@nZ
ntj Zic mp nq| GiU GKIU AcDwWigx
cuy|

(2) e i niZ _ij Qmij evigt "1 vefaviY
N{U| GB iettiviY AiZ “# msNiUZ nqg| GB




Zic BiAb:- Zic kiBtK 1 1q KR KiviZ nij cfuRb GKiU
hiSk e'e Vi , GB husK e'e KB Zic BiAb| Rijub
tcioithvi ee Vi Dci IbF®K: I BiAbiK cabZ ~gfite fM
Kiv hig h_1:- 1] ein~@BiAb 2| AST©BIAD

1] e @BiAb t- th BiAtb R{jwbi ~nb wqv BiAfbi gf
Astki eBti NfU, ZviKB ein”@BIAb efj | ewlixg BAb GKiU
ein”~@BIAb |

2| AST®BIAD t- th BiAtb R{jwbi ~nb wqyv BiAibi gf
Astki rFZEi NiU, ZtKB AST©BIAb efj | tciUf BiAb,
IWiRj BiAb GKiU ein” @BIADb |




cOigr 1 AcDWigx e giiS cr € 1L ?

cOwigr 1 AcDwhigx i gviSi cv & fjvibiP 1~ gy ntjv -

ACD g

(1) th gy iecixZgkx ntq cDieZBKii (1) th oy lecinZgkt niq cDieZ(E
Ges mafkeZx@ recixZgkx cpuvi ¢l KifZ citi bv ZitK AcDWigr ey
“ti Zic 1 KiRi djidj mgb 1 iecixZ — etj|

ng tmB cuqiiK cwhgx etj |

(2) Kgiaj ms 1 cOigK Ae g idti (2) Kgiaj ms 1 cOigK Ae g idti
Avim| Avtm byl
(3) GIU AiZ ari o] (3) GIU AiZ “#Z o]

(4) ms 1 ZvicMZxq mig've ¥ eRvg 1viL | (4) ZvcMZxg migve 1t eRvg 1viL byl
(5) GB cqiq Aeyar djvdj o ng bi] (5) GB cpuug Aeyar djidj ~9 ngl



ZicMiZie™"vi 2q m¥ t-

Agiv Rub th, husSkki3, kaki3,ArfjiK ki® c®Z.ierfboe
ci ki AiZ mniR ZickiB1Z ircisliZ nq| 1IKS'
Zicki3tK AiZ mniR Ab’'ki31Z i:cish Kiv hig br| Zte
Zic ki3tK Ab” ki3iZ ici$h KitZ nij hiSg ctoRb|

GB hsB, Zvc BiAb bitg ciiiPZ |

ieAvbr KitYi@B imxuSlAim th ZvictK KLbB ma(gc
KitR itcydh Kiv meéci bq

engine




Keaguimi leeyZ t- evBinn 1Kvibv ki1 mnith®
eIZ1tK tKithy ~6sig hisk cty bt Zvegilii
tKvtby e “ntZ D’P Zicgvlvi tKithy e $Z Zitci
“1bvsl mee ba

caK GI leelZ t- tKviby e L

Zic Drm niZ AbeiZ Zic it i

tkilY Kife Ges ma(¥@ic 1 ; -
KitR izcigiiZ nte Giic — | ‘S
GKiU Zvc BiAb “Zii Kiy e

e



GbUft IK Ges Gi Zirch©fjvijL

isxZic cpgg e 1 th Zicig ag@1 K, ZuK
GbUft et |

Ab fite, GbUfc nijve T Ggb GKIU tF5Z ag@»
isxZic cpuvi 11 VK|




GbUfc Zirch©

ZicMiZie “"vg Gburer | 1iZjAciimg| Gi ibbijilZ
Zirch@igiQ -

(1) GbUfc GKiU c®iZK vk hvi gib Zic I cig
Zicgilvi AbgitZi mgib|

(2) GiU e i GKIU Zvcig ag@ Zic mAijibi 1 K
bt ©KIi |

(3) GiU e 1 ZicMZxq Ae 1 ibar@Y mnigZy Ki |
(4) GIU Zicgilv, Pic,AgZb, Asibin® ki3, PeKiq
Ae 1 big tKviby e ‘Ae T cKIK Kiv ng|

(5) Zicgilv 1 Pici big GIK Abfe Kiv hig by



GKiU mimvii e$§U tKv vl evaic@ niq Zvcgilv 150K eyx fcj, hi
Ab” tKvtbrfvie Zvc bo bv ng Zie efgiUi teM KZ? mmia AviciyK
Zic S=126 J kg~ k1.

mgvaib,

aii, eyjivi feM =vms1

Ges ey Ui Fi = mkg

GLvtb eygU KZBOKZKIR = eyg iUl MiZkiS =

DrchaddnZ Zic Q= msAf i\hviﬁ K 71
KZKIR w miAZ MiZki3 intmte WK Zic S—1>2/6 1k g"l -1
! =
w=Ej, = Eva: DrchagniZ Zic Q Zicgilv ey,
~mv?= msAf A6 =150K
12;2: > < A eygiul teM, V=7
= 2x126%x150
14 =37800
V=1/37800



IKvtbv e'e 1 1200J Zic tkilY Kfi Ges e'e 11 Dci 400J
KR malv b Kii | ee i ASt ki=i ciigy ibY®Ki |

mgvavb, R GLitb, Zvc tklY Kii, dQ=1200J
ZichiZie ~vi 1g mt1_1K e'e 1 Dci KIR mali™b Kii,

Aigiv cB, dQ=du+dw dw = - 400]

dQ - dw =du [ e’e (e ) Gviv KR matn™Z
du=dQ - dw ntj abiZK Ges e'e fi Dci KiR
=1200- (- 400) mauw™Z nij FhvZK nie]

=1200 +400 e'e Vi ASt ki2, du=?

=1600J



fKitbv e"e 1 0.01kg cubiK 0°C niZ 10°C Zvcgilvg DER Kiv
nijv| Ghufci ciieZ@bY®Ki|

mgvavb, gibKii, GbUfct ciieZie: ds

Aigiv ciB, ds= f % dQ
T, msdT GLvib, m= 0.01kg
“In T S=4200J kg~ 1k~1
=ms 7:2 C;—T T, =0°C=(0+273)K
= 273K
log T !
=[log T1;ms T,=10°C = (10 + 273)K
=ms|logT, —log T; | — 983K
T 1
=ms[log '] GhUfci clieZi) ds=?

=0.01x 4200 x[log =-]

= 0.01x 4200x[log; 283~ logy, 273]
= 0.01x 4200 x [2.4527 —2.4361]
=1.509 J k1



59 Aa'vg t- 1 T Zior

Aaib 1 Avaitbi cRZ, Kytomt, ZWO:cyT Zior
iefe, Zior c@j", Zior ZweZi el c@j” | Zwor
iefe Gi gta” maUi), Zior HiTi tKviby iy
iefier twkgvjv bY@



Avaib er PtREmsA! t-

c 1 @iKvix Tgdij K Kyngini tgdijK 1 "elkd gk agi®B Avaib ev
PIR@tj| tcOthi Avarb nijv abiZK Ges Bt jKUB AvarbiK FiZK ail
nqg| 1bDU%bi tKvb Avaib thB]

Avaitbi cKIZ.t-

Aigiv Rub, NI® PIR@rcham | NI®i dij ierfbae ¥ DrchdsiR®
cKIZ.GK iKg nq bv] GKIUIZ mg PHR®CKIZ. AciiUiZ m) PrR®
cKIZi tecinZ| cKZ. Abyiti PIROB cKii h it- 1] abiZK PIR@ 2]
FoiZK PIRP




ibibfi cinyv T 1K Aigiv PHRECKIZ IbY®Ki1Z cwi-
GKiU KiP ~U 1bB| GIUIK GK Uitiv TKibv tikgr Kico
119 NIOKii Ges ~UiUtK imté&i migv v iq Sgiq 1" B|
GtZ KiP~UIU PIREZ Ae ig iKie| GLb Aci GKiU
KiP~UIUiK Abyecfite fikig Kico @viv Nil Sgsi
KiP~UiUi 1bKU ari | 1~Le SESIKP™ U LubKUv mti
IMgiQ ev Gi ci U1 1eKI®KiiQ]




Gevi GKiU BtevbvBU ~UtK GK LU dibj Kico ev ckig Kico
Giiv NI®Kii Ges SESIKIP~ Ui 1bKiU Anb| ~Le KiP~ Uil
BievbvBiUT v~ K mit AmiQ, ev ci UitK AKKI®KIQ| Avevi
GKiU BtewvBiUi ~UIK dibj ev ckig Kico @viv Nil cie®
BteibvBU “1Ui 1bKiU Sgiq "B ~Le Giv ci GitK 1eKI®
KifQ]

Dctii cinyv ntZ c@YZ nq th, tikigi NI® KiP~1U Drchoe
P\R@vebij i NI BiebvBiU DrchagiR®ieciZ agiZiB
ejvhig , NI®i dij “BUtecixZ cKiZi PR®rcham |




Avaitbi AKI®I 1ieK1emHt-
1] AKIOMF t-

lechiZ ag@R@i UK AKI®K!, ZiiK AKI®
m¥ etj| thgb ab PR@ FY PR@i GitK AKI®
Kii}
2| reK1©mt t- -
mgag@R@1 UitK 1ieKI©K:1, 2K ieKIomt

eij| thgb ab PR@ ab PIR@i UiiK 1eKI®
K|




Kitod m¥ t- Aigiv Rub, “BiU lecixZRiZxq Avaib ci™ Ui
AKIGXE, Avi mgRiZxg Avasb ci U1K 1eKI®K:i|
Alaitbl ga'eZx@ AKKI®er 1eKI1©eiji gib ibFEKi |

mt t-

i~ o gva’tg W e YAuavtbl gia” igikyy AKKI®er 1eK1®
efji gvb Avab@iqi _bdiji mgibguZK]| Gi 1 ga'eZx©#Z]
etM®©e TlbgnZK Ges GB ej Avab@iai msthvRK mij tiLy

erver oy Kinl
Fek 9141 9 ¢

72




alhiK, Al Bie $Z Aer Z "W Avaitbi crigY h vuig g,Ges g, Gi™1 ga'eZi©
“#Zid GETi gia ipgvgrg AKI®ey ieKI®ejiK i 1 Zior ej efj Ges G etji
gib nij F, Kjtod mubwiti,

Fagyg, hLb, di 1 K]

F o % hLb, queS q2 W_’i _ViKI

d, qg,Ges g, mKj 1wkB ciiteZfekij ik ZLb,
F oL d149>2
d2

F=C=E22 GLitb GKIU mgbgnZK aek, hii gib ink, 1jvi GKK Ges ey

Avaib@tqi ga'eZ/@a’tgi cKiZ.Dei ibFEKti| G afeKikK AfbK mgq Ko afkeK




Zior gia’gvi¥si msAv t- th tKvtby “W Avartbi gfa” 1"k
“HZikb " itb iarkiy e Ges H " Avaitbi gia” H
GKB “#ZjAb" gia’tg naqikxj efji AbgiZ GKiU afe
msLv nq| G afe msL'viK H gva’tgi Zio gia'g¥s etj |
GiK K @iv cKik Kivng]
alv WK F = kb itb "W Avaitbi ga'Kii eJ,
E,.= 1th Kb gia'tg GKB "#Zj W Aiavtbi ga'Kii e
H gvaigi Zior gva"gvl/4 K Conductive plates

F A Iy

- K :a )( [ i ’T
| Dielectric




Zior 1y 1 t- GKIU AunZ e 1 Prin" 1K th AAje'ict Zii
cOe eRig 11K A ©ADL" tKithy AwnZ e 1 Avbv nij fmiU
AKI®er 1eKI©ej jiF Kti fmB AAJIK H AunZ e 1
ejty T el Ziorty 1 etj| ZwEKFie GKIU ZiorMOe
Ziorty T Amg ch&ie £|




Zior c@j" t- Ziorty i tKitby ie
abiZK ciL Avab “icb Kifj tmiU 1
ZitK H e y Zior c@j etj| tKit

{7 GKiU GKK
N ej Abye Kii,
v ZiorMOe ™ §

Zior tyi11 gta” me®Gi c®e mgy
e~ $Z Gi cOe rerfbom |

0 viK bv | verfboe




Zior iefe t- Amg 1 1K c@@ GKK abiZK AvaibiK
ciieniKi Ly ibKiU AbiZ Zior ej Qviv ev Zior efji
ieistx th ciigy KR matbasy , ZviKB H ciieiniKi
Zior iefe efj | tKitbv AunZ e i ZiortyiTi gia” GKi
AvaibiK GK 1e"y 1K Ab™ 1e $Z TSk KitZ nij 1KQz

KIR magbam |

B
?

d9

ol 2 I-’e* d | - é- dd | -8
B q A 9 A
(a) (b)




Zior c®j " ev Zior ZxeZi 1 Zior ieftei maiK@

ai, A Ges B Ziortyili gia” Aei Z ibKeZi©y 1"y
At ain, Ave yiefehi V,, Bie yiefe hi” V3 nq,
Zieefeci © nfe=V,-Vg

GLb Ges e~y KiQiKnQ nlaug i~y WiZ Zior c@j i gib
c@ GKB aiv hig| aii, GB c@tj’i gb=E




GLb GKK abiZK AvawbiK 1 iK1 yZ AibiZ th KiR
KitZ nte Zii cligly = c@j %" +Z&

ExAB

IKS'GKK abviZK AvarbiK 1 1K ie $Z AbiZ th KiR
Kiv jutM tmB KviR1 ciigiy Hie y Wi iefe cv @&
mgvb| mgib Zinij

lefe ci_K©=KiiR1 crigy ey,

A I©V, - V; =EXAB

el, EXAB=V, - Vg

ey, Exr=V, - Vg

o E= A B




Zior tyiTi tKitby ie v iefiei iukgyjy t-

alv hiK, K gia’gwaieiko tKitbv gia’tg Ale " $Z +q crigry Avaib
hicZ AQl Ave i 1K r “HZ) Bie Y iefe ibY®KiiZ
nie|

A e Y +q ticZ Avaiibi Rb” B ier $Z GKK abvZK Avavibi

Dci ej Z_~ Zior c@j nte] E=—— Lo (1)

47TEOK T'Z




Zior c@:j"1 "K BC eivei|

GLb GB GKK ahiZK AvaibiK BA eilvel AiZ yz&dr
“#Z1ciiglY mifq D e $Z AbiZ madbd&tRi ciigry
GB e yiefe ci & dV Gi mgib]

dV = GKK abiZK Avaitbr Dci ej x efji 11K
mitYi Devsk

dV=E x dr.cos 180°

dV=E x dr.(-1)

dV=-E xdr.

dV =-——Ldr
47TEOK T



my 1vs Amig ~+Zit_ 1K GKK abiZK AvaibiK B i1e"$Z AibtZ gl

- - rv — r _ 1 q

KiR1 ciigY nie] J dv =] pr— Tzdr

(7 q r 1
el [V] 5= 4ne Kfoo 12 ar
eV, V-0=- [ r=2dr

TCEO

e, V=- 4ne K[- ;]oo
e, \V/=- -3+ 2] ==0

47TEOK r (00) o0
el, V=- [- 2+ 0]

47TEOK r




60 Aa'iq t-1PSeRZ;

Py, 1P ¢V @\PSeR ¢ i ©fPSeK
tgit, 1PgSeRiy T, tPgSeR ZxeZv, cy, exi Dci b,
tPSek ¢ vt ©tk@e i



tKvtbv PeR KjiKi ev ~U PaRiK AbfigKfite Gi FritKp™2
g Ae g icb Kifj GIU me mggB fovvigul Déi “wyY
I"K elvei Ae b Kt | Gi 1_K e®v hg th, fchH GKiU
tPSeRty T 1e~"gib| cy_ex GKiU PafKi b'ig APTY Kti| Pek
kjuKii Ay Ges AbfigiKi ASF® tKWY Fcioi ierfbodth
ierfbamg | GgbiK H-€10i 1erfbaaib jia tPSeRiyiTi 1"K
lerfbée




cy, er 1Pk tgiz “Wi msthiRK mij filv Ges tFSMijK tgi
“Wi msthiRK mij tilvi ASUDTKIY A_w©cy, eri tPSaR Ay
Ges tFStMaj K Atyi ASUB tKiY c@ 11.5 iwiMcy, exi

tPSef 1Y gz Ges TFSIMuK DET tgiyASHD tKiY c@
1750 1Kig ciédtg Ges PSR tgis TFSIMIK “Iy7Y tgiti cie©
Ael Z|

PaK t- th me c i ®AKID ey
ieKI® 1 K ibi ki©ag@1gfQ,  ——=
fmB me ¢™v_@ PyK etj| Gme P |
tPSef ¢y @PSeRIy T mid Kii
Ges Ab™ tKvb PafKi Dci ej
ctoM Kii

M
-



PSR ¢y @

th me ¢™v_ @& PaK AKIOKIT Ges hvi™ 11K PEK ciiYZ Kiy
hig, Zit™ 11K tPSeR ¢™v_@tj | thgb, tjiny, 1biKj, tKievé

B WZ BZWw" |

x X0
N E WY/

AP ¢y @

thme ¢™v @& PeR AIKIOKIT by Ges hvi™ 11K PeZK citYZ Kiv
hvg by Zvi ™ 1EK AiPSnP{c | @fj] hgb KW, KIWR, Zigy
BZw™ | SR




IPSaR tgis t- tKitby PERKT ~§ c@l KiQiKuQ th AAL] AKID
yoZi telk, Zvi™ itK tPSeK tgie efj | fgiz ki3i Gm AB GKK
At - iguvi

W | (I

K\ =

x_,ff‘

E
.-"'
e
I-.'“‘x \
: i
At

iPéOKi&'/T t- GKIU MiZkij Avavb ev g PyR Zvi Pricitk th
AAj RYo Gi ce Ab¥Z ng, ZviKB PaiKi 1PSeRiyT eij|




IPSoR COj " t-

tKutby PefKi tPSeREETT TKithi 1e $Z GKiU GKK
ki=i DEi tgiz fcb Kifj H fgiz th ej Ab§Z Kii
ZitK D3 1PSeRE/ETT Rb™ H 1o~ {Z 1PSek @ etj |
tKitbi 1"y 1PSeRy T Ges 1PSek ctok Zvi AbgiZB
nijv tPSeR ZieZy etj |




IPSoR M@Zy t- tKithy ¢ vt ©AF Sti PeRigb ZieZv | iy
tPSaRiyiTi ZyeZvi AbgiZiK H ¢ vi ©1PSek M@Zy efj | GiK

X, Giiv cKk Kiv ng]

fieLE

cl, er 1PSeR Dev b t- tKithy “itb ¢y, exi tPSeREY TTK maido
1ic eY® Kivi Rb™ mvavtY wbimogwk 1Zbil ibY®Kiv hvg|

1] vePaiZ,

2| ebiZ,

3| f: 1PSeRiyiTi AbfigK Deisk]



lePaiZ t- tKvibv tth g@fite ticZ PaK KjiKy
tFStMIJ K DEi-"iyY t 1K th tKitY 1ePZ ng, H “itbi
lePaiZ efj | tKutbv “Utbi 1ePaiZz mariY 0 Gviv cKIk Kiy
nq|




lebiZ t- tKvtbv T1tb F1PSeR 1y T AbfygiKi mit_ th tKvY Drcboe
Kti ZiK H “tbi iebiZ efj| tKitbv “ith iebizik & Gviv cKik Kiv

ng|

F-1PSeRiyiTT AbfigK Deisk t- tKithy “ith AbfigK eivei
F:1PSoR ty111 th Deiok  viK, ZiK F;1PSaR T
Ab¥igK Deisk efj | 1Pk 17111 AbfigK Deisk By ev
H v~ 1q cKk Kiv hig|



IPSoR ¢ vi_©tk@iefM t- PSR AWPitYi Dci i3 Kii
C1_ @K WigquiPSeR, c'viv 1PSek, tdtiviPSeR cv_@imie
tkiYieFM Kiv nq|

1] WyoutPSeK t-

th-me ¢™v_ @ PSR 14T Ticb Kiv nij PaRigbKyix 17111
leciZ 1~ 1K migib” PaRZijvF Kii, Zvi™ itK WigviPSeK eij |
thgb, Zvgv, ~, immy, tmibov, KP BZ " |




2| cviviPSeK t-

th-me ¢™v_@ PSR t7iT “ich Kiv ntj PaRgbKuix tyiTi 171K
migvo” PeRZijvF Kii, Zit™ 11K cviviPSeR etj| thgb,imaWaug,
A'vpygibaig, A'wUgib BZ i |

fdfiviPSeK t-

th-me ¢™v_@ PSR ty1T “ich Kiv ntj PeRigbKuix
tyiTi 1K kiBkiji PeRZijvF Kii, 2@ K
tdfiviPSeR efj | thgb, tjiny, 1biKj, tKievé BZw™ |



WiouiPSeR, cviv 1PSeR, tdfiviPSeR ¢ vt ©gta” Zgby KiY

1]th-me ¢ v_@ tPSoR
1T “ich Kiv nij
PeRigbKvix 1111 lecixZ
I IK migvb” PeRZijvF Ki,
Zi™ 11K WigitPSeK etj |

2| thgb, Zvgr, ~1, immy,
tmibv, KiP BZ"w”™ |

3| Zicgilvi ciieZ® Gi
APIEYT tKithr ciieZi®ng
by|

4] WiqutPSeR ¢ if_©
AF St 1PSeREyT kb itb
PSR 1y T Atcyn Kg|

1] th-me ¢ v_@ tPSoR
1T “ich Kiv nij
PeRigbKvix 1T 171K
migib” PeRZijvF Kii,
Zit™ 11K cviviPSeR eij |

2] thgb, ImwWayg,
A'ipygibaig, A'wUgib
BZw™ |

3| Zicgilvi epx mit_ Gi
PERZiniiiZ viK|

4] cviviPSeR ¢ vt ®
AF St 1PSeREy T kb itb
tPSaR H/ T Afcyy teki|

1] th-me ¢ v_@ tPSoR
1T ~ich Kiv nij
PeRigbKvix 1111 17K
migib” PeRZijvF Kii,
Zit™ 11K cviviPSeR eifj |

2| thgb, tjwny, 1biKj,
tKvevé BZw" |

3| Keie'yci Gi fKitby
PeRZi viK bl

4] WiquPSeK ¢ vf_©
AF St 1PSeREy T kb itb
PSR 1y T Atcyn AtbK



1905 mviJ hLb Avjew@uBb-=Bb Gi eqm ek eQ1 ZLb 1Zib
AitciyKZvi tetkl ZEjcKk Ktib Avgit™ i 1PSI 1PZby e iekfimi
AtbK IKQR ciieZiomiab Ki11Q GB AitcryKzZvi b, Kvj I Fi
tKitbiB cig evibitcy iwk bgl




leAib Z v c v @Aitbi “tb 1 Kij AZ'Sl, isZ¢¥©
annYv] tKvibv NUbv eY® KiiZ Aigvi ™1 b I Kiji
ctovRb nq| NUbwU tKv vgq NUiQ Ges KLb N1U$Q
GUv by Rvbtg Avgiv NUbwU mauiK©Q aviYy cve byl
tKvtbv e 1 Ae b tKv vq Ges e U KZUv Rigv "L j
Kti Zv e$tZ “itbi aviYv c®b Kvj T 1K Pij
AimiQ| tKvb NUbv AitM NUQ Ges tKib NUbv cii
NUIQ Ges KZyY afi NUIQ Zv e$iZ mgiql anmy

cioRDb| E




Wagug I G aYv t- Magug I Za myZie ™

ev Roe i 11T “ib | Kij e"envi KtifQb Zvi
WZ 1 ZjtYi mH| Gi dij ¢ v @Autb b |
Kij AZ'3I_ isZgXamk inimie MaYiZK moKiY
ctok KiitQ| ibDUthi aviYit- ib 1 Kyj aviYs
AV 06 1 cligiYMZ ifc MQY KfifQ ibDUtbi
ejie” i gia'tg|

||||||||||| af the N—

| diffract and



BDIKEWT G aniYy t- “bi RwgizK ariYv cQy

Dc ichy Kiib BDiKY] Avgvi™ 1 Pvicitk hv AviQ meB
b

ibDUbKg ev iPivgZ ¢ v @Artb “th n"Q iTguTK GK
le Iz] b tKvtbv Tz ev Tk thB| hv Amig Gi

le [Z] “TbiK AiZyZz3Astk fiMl Kivhig A_w© b
ibieiQbdges “tb mgmE] b thgb € 1 NUbv ibifcy
TZgbB mgq ibiicy, dij Kvijl cén vbiK e juz




ibDUtbi aviYv Abynti mgq ev Kij bR “avivg cédinZ
nte| tKitbv e “ev NUbvi @viv GB KujK c@n c®ieZ ng
bv] mgigi tKvibv iz ev Ikl thB| mgoiK AiZyz8Astk
M Kivhig] mgg th ibiicy]

ibDUbxg b Kitji ariYvg Avgit™ i GB gnuetk YTgnlK
b 1 GKguTK mgq 1biq MiVZ ng| thLitb mg~ INUb
NUIQ 1 mg ™ Te “aviYv Kiv AQ]

AvaipK ¢ v @Aitbi 1bDUbig T Kiiji clieZ®GimiQ|
Gi g 110fQ AiBb+Bthi AitciyK ZEjGes ca¥ii
tKigeUig ZE]



e 1fit-
tKvtbv e £Z g th ciigiY ¢™v_@wiQ ZiK Zvi (e 1) Fi eij|

biFET Gi gutbi tKvtbv crieZ®ng bv| Zte e *hi” LgB D"P teiMi
(Artjvi tetMi KiQiKuQ) Ptj tmiyiT Fii crieiZz®ng]

Y
K %
El-

i 1Z FEi msAv t-
ch@yK iek@ micty e i Fi cligiy Kiv nij
ZEK 1 1Z i efj| v iZ f1e 1 GKiU mnRiZ agp




AviciyKZy Gi ZEjt-

ibDUb b, Kvj 1 FiiKibiicy aiijl Aijel©
AiBb=-Bb Zvii AtciyK ZiEj G _jiK AdciyK afi

ibitcy kiai A ©Kvtby 1IKQamicty hv crieZigkij bql

0]

hi™ tKtby e “cwicuk® tKitby 1IKQE micty b ciieZ®

bv Ki1 Zvi bvg i 1Z, Avi hi” ciieZ®Kti Zii big MiZ

KitRB AvtciyK 1 1Z Ges AitcnyK MiZ Quov Ab™ 1IKQz v

A_@b| 1KS'1oDUb cig teiMi aviYiq ek 1Qijb]
ﬂ !":- Aiw"*r:!




ABb+Bb 06 flvB €3 Ktib th th, Kij Ges
i1 GI 1 tKibwU ibitcy bg| GBiZbiU ieligi
cf2 KU Ab” tKithv 1IKQE mitcty ieteiPZ nevi
bvgB AviciyK| AvtcnyKZvi ietkl ZZ}Abyiii
cig MiZ ibi_&, me MiZB AitciyK]|




AitciyKZvi tetkl ZEjGes fgSijK Kih@-

MRV t-
ieAvbr gBIK jmb Ges ieAvor gij @ viii A ZjctYi
Rb" GKiU cixyv matv vb Kfib| Zvi™1 cixyv niZ
ibb4§iLZ imxvtSIDchiZ nlgy iMgviQ|

(1) B vi eJiZ GetkhKQzbBj

(2) Mwjug 1 1jcisk mvK byl

(3) AvfjutKi teM GKiU afe twk| GiU Drm A _ev
ch@yY ev gia’tgi MiZi Dci ibFOK:1 byl




1905 mvij hLb ArjeiU@iBb+1Bb
AvtciyKZui 1etkl ZEjc€x®Ktib h
ibb4jiILZ ~W tglijK Kih®ci cioZ|
GB “W Kih@& AvtcryKzZii ietkl ZiEj
tgSijK Kih@tj | ibibt KhOW reeZ |
e WLV Kiv nijy -




cQ Kh@®

R0 KWVitgitZ ev Mwgijg KWwigiZ v @Aithi
ndmgr ArfboatK | Ab™ K vq ejvhig, ci Gt
i mgieiM avegib mKj c: KiiigiiZ

c v @Aithi m¥_1jv GKBifc mgiKiY dviv cRIK
Kiv thiZ cifi

Doppler Shift due to
Stellar Wobble




evLvt-

ibDUtbi MiZzmd i 1g m th c@¥: KiwigitZ chyp
ng,ZitK RoZvi Kiiigv efg | hi™ tKvibv e ‘RoZig
(r 1 evMiZ) K, Zie Gi Dci enn’K ej chy by
nij Gi Ae ¥ tKitbv ciieZ®nte bi] GB {Kh©
Abgiil “Rb ch@yK GKB “1iLK teiM PjiZ 1Kij
thiKtby tF5Z md 1 ifc ev Ae 7 GKB _iKie]




D niY t-

mgMiZmaabdtby tUBN Y Kigivi iFZETi tKithy
cixyvi minith” c@Y KifZ cviteb by tUB 1 1 ifgiQ
bv P§10] v @AVbi mKj cixyvi dj tUB i 1
K$j I hvnte, mgtetM Pty 2B cvlqv hiie]




8Zyq Kih@-

kb itb mKj ch@y1iKi ibKU At jiiKi teM me@ mgb
K] G teM AvtjiK c@ni i K, Drm Ges ch@yiKi
AritciyK tetMi Dci ibFEK: byl




evLvt-

GB YKith©ciitc®rtZ B viii A Zj Kii Kiv tKvthy
giZB ma€ ngbv] ZvQvov B vi gva’tgi IRb ev mp~Zy
IKQzZbY@K v hvg bv] ABb-=Bibi giZ AifjvK crieins
B viii c&x®© Abiek'K| gBiKjmb- gij®cixyy Ges
cieZx@M el cinyvibinyvi minvth” cEYZ niqiQ th
kb it ev evgygvatg A K teM, A jiK c@ini 1" K,
Drm Ges ch@yiKi AviciyK teiMi Dci ibf@kij bql
GIU GKiU a@ k]



AitciyK ZiEj cRIitf™ t-

AviciyK ZEig§Z ~§ FiiM ief3, h v -
(1) AtcryKZvi mvaviY ev mnet® ZEjGes
(2) AtcryKzii etk ZEj

AvieyKZvi mianiY ev mief© ZEjci Utii Zjbig Eal@
ibb! MiZkxg (ZiiZ) e ‘mgr ev imi-=g ibiq AvijPby
KtitQ] thgb mk@® 2 by 1, agitKZzDéucU cOzi
WZ, gra KI©Ges mgM@ike MVb melGiK@y e AubK |

“KOK gZev™ mgr Ay KZvi miaviY ZiEj Asf@|
GiU cKikZ na 1916 mitj | B




cyidti AteryKzii ietkl ZEjTayei Ufii Zjbig
mgWiZtZ mAiYkij (AZ5iZ) el AmAiYkij
(AciieZizgfite kbMiZietko) e ‘ev imi=-g ibiq
AvtjPov Kiv nigiQ] e Z ietkl ZEjmwe®® ev mvaviY
ZiEj GKWU ekl iic| GB Aa'tq AtcryKZui etk
ZEiArtjwPby Kiel

N o




CINDI mgigi AdCZKZI t-

Kij crigiici gZ AviciyK MiZ Gviiv " N'@iigicl
c®ieZ nq| PivgZ c*v © Vi giZ e 1 micty
ch®yiKi feM hB fniK by 1Kb mKj ch@yiKi ibKU
e 1 "N'@gib ev Arfb¢aKs Aty K ZEjAbyiti MiZi
mi e 1 N®ciieZ®NiU]

th Nio tKib ch@yiKi micty Mizkyg fmB NiowU hi”
MiZkxj bv nigibdj KZ Zintj th mga i1~ Z tPig

M




““N'@stKPb Gi msAv t- S i S
| Al TR

r e -
— W e

tKib ch@yiKi micty Mizkyj tKibe T N'@
ch@y1iKi micty ibdj Ae igHGKBe 1 " N'®
tP1q fQW ng, GB c@etK ““N'@stKwPb eji nq|

i actisn potential inhibils the calcium pumps, and calciom escapes fmom




Kv)

“IN@D Gi mSAV t-

tKib ch@yiKi micty Mizkxj Ae fg msNiuZ “y NUbvi

gaeZi®vj eeab Hc
msNiIUZ H GKB NUbv@ic

@Y1iKI micty ibdj Ae o

1 ga'eZEKij e'eartbi tPiq teik

nte, GB c®etK Kij ~N@b eij |

»
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@, M




cOY Ki th, E=mc?(thLitb cDK_fjv cRjZ A @nb Kii) |
ieAvbr ABb=Bb Gi Fi ki3 mgiKiYiUu c@Y Ki|

AtcryKZii 1etkl ZiEj ciitcizZ fi ki2i malK® fei Ki |
ibDUtbi 18Zxq MiZ m¥ niZ Agiv Rub Fi- teiMi
crieZ@®i niiiK ej eij |

AviciyK ZEiniZ Agiv Rub Fi Ges reM DFiqB
ciieZiakyj |
d




gibKii ej Fe 1 dx miY Nl
AZGe KZKIR =F . dx |

GB KiR e Ui MiZki= eyxi mgib|
dE, = F .dx

|
|
+
<
il
Q.
=

Linniwnar )
l..'uf..!- [

= m.v. dv+v.v.dm [Z—f = V]
~ dE;,, = mvdv+v2dm----(3)



GLb F1 I fetM1 macK@iZ cB,
| T — (4)

’ 2
1%
1_C_2

Dfq cyiK eM@&:i ciB.
2

m?%c? = MAY2-m-mmmmmmeme- (5)




(5) bs Gi Dfq cyiK ASiKjb Kti ciB,

d(m?c?) = d(mzvz)

el, c2d(m?) + m?d(c?) = v?d(m?) + m?*d(v?)

el, c22mdm+m?.2cdc=v?2m.dm+ m?2v. dv
el, c22mdm=v?2mdm+m?2vdv [Atjii feM age Zi]

s~ c?2dm= v2dm+ mvdy ------------—-- (6)
GLb (3) bs 1 (6) bs mgK1Y niZ Aigiv B,

~ dE,= C*dm ---------- (7)

D3 mgK1Y niZ c@YZ nqg th, MZkiS1 citeZ© Tl
ciieZ®i mgibgnZK| A WOdE, o« dm



e ‘hv” v 1 WK, Zte v =0 Ges K.E=0
GgZie g m=m | 1KS'e 1 feM hLb v ng, ZLb
Frii gb ng m| AZGe mgxKiY (7) bs tK mgvKjb

Kii ciB, fOE" dE, = fnT c*dm

0
el fOE" dE, = c? fnTO dm
eV, [E, —0]=c?[m —m]
s Ep=mec?% — m gC? -m-mmmmmmmmemmmee (8)
GIUB nijv AitciyKZvi MiZkiSi mgiKiY|



e ‘hi™ i iZkig Ae ig K, Zte Zii gia” th ki mAZ
K, ZiK i1 Fiki3 efj Ges Gi criglY =m oc?

e 1 fgwl ki3

E=MWzZki= + 1 1 Fiki3

eV, E = E,,+m ,C?

eV, E=mc? — myC?% +m (C? [-Ex= mc? — myc?]
~ E =mc?

GIUB ntjvieAibx AiBb=Bb Gi Fiki3 mgiKiY |










