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A 9T 3891 -5

FeATIIdST (Thermodynamics)

SEHATNABT - Hifdd ITTTT H a8 =T foras Tt gifds v
IATHISAH TRadT & THolRaET FHell &) HIFAT T IeTTT AT o71dT
g HHEIAD FHeondt &l

Q) fa@rar sryar aF (System) — FgIUE &7 ag Aoy |, aredfas
T FHTchlads ST fodr FSHTETAST 3Teq2T & foiv T &7 &
System FHEeTIaT &l

(2) aRRarer (Surrounding) — TR I BIHT, ITFH TR 37 BT
08 & &Il (i1 I Hoil TAT AT ¢rall T STIGTeT UgTaT v
AT & IR Heeridl &)

[SYSTEM]----> gf3arer

fa@ra & g (Types of System) —
faerer JuFR & 2 &l

(i) Zear sr¥yar Tt fadrar (Open System) — ag & &r
319t GRAT I Fret! TUT g 1T ZIal) T STEIT- GETT a3 JahdT &,

FeT AT Sheerdl &l
Ex: @?W#WWW




(ii) ¢ 3raT A fabra (Close System) — o fabr
ST 39 URAST I STETT-UETT Fhell bl T TehdT & Uod
GeHHI DT I, dog folehTH FHEetTaT &l

Ex: T &g T H 9T I1H oIl

Giii) faerfaia faarar (1solated System) — @ AT &IF 39T
TRAST T el TUT g AT giall H I T T Igra-9gTe Figh
FIIT & faeifalq faarr deerar &

Ex: YA H 3T I oToT]

faetiol T sifarethf apor — (FTTFHF Ta ATHT T 0T

3 3T Y fAFTT F IUFRIT TS F FFT UR fefT Fwr # facfor
I0T FHEAT &l

Ex: ST, geHAT, HYAT eMdT, DI, Dogldt 3112

o IUT AT fehTT F IS vgref @) AT ue 99 Fd e
Ffaiof apor sHeera &

Ex— dT9, g8, Taica, TgYa 370l aaeraiieh, el 1ig]

FHYHT Afdb GHHA — o6 HIS HAT Ildd dof O ST I g3
TIT 7 GRafdT & 7T & Jr 397 GRadeT i HHIAF GHH
FHEd &l

TE T Gh1T &7 2T &

G) FFATHT GHH — TAITNT Uhd & [HGH1 T I 7 84T &
3T dT=0.



(i) JZISH GBI — IZISH Gghd H FHSAT &7 HGIT-9G1T STg) 1T
& 7l dg=0.

Giii) FRETAT UHA — AT UpH H b1 7 219 (&7 Igar
& a7IiaT dp=0.

Gv) AF sTAdfAF YA — TH ITAdfAP ThA A Tade d&t
TG & T dv=0.

STTEIT WA — [9BT T a8 0T oIt AT whaet [T i
TAHTT AT U [Q3fT Har & o1 far 37 fafer wv faaa zir og

STTIT G &5 &1 37T WoreT aheeirdlt &l
Ex: 3TdRe Fotl, Tdett, Dogitf, JTT I STTRIT There &

AT TfAdbT FT TIH fa7d7—> FSAFIAST & TIH [GFF7 Hr H3

TR T URIINT a7 72T &1 S Feat TIT 7 e oft Haa &

forger srqame- "Felt 7 ar 34T F AT Tk & IR T & e B

AT 81 T $ TF T I IR T A URATT [T T Il
T

Feaf) Bofier e o) ool gl (3502 22t & e g sz 2
2TY T A gRafdad @ ardt &'

fZ Tt fRebrer @r ¢ Feaf g arredt & ar 78 ST b bt
HTaRE FHelt EI A E2 TUT YRS YT W 1A et & sTa &It &l

g = (E2-E]) + W



g=ANE+W
AE=¢g-W

g BT A & GUH 7 @7 AT I &
Where- AE = 371dR% FHell A uladsT

g = TSI ZIRT IAfeid AT FTNHT FHSAT

-) (+)

Note
() FfZ 1o Qb1 S 92 33T a1ar & ar W = -ve
(i) afZ 1o faara T 97 &/ & ar W = +ve @RIT

Q.! Tt Gt A QBT YT 650 ofeT 1 15T SA1aT & ToIT
RA#TT 240 o7 FHAT IAfAT FH2aT & A IFHA & AT IHiaR®
HeAl UldadT T HIT FAT M|
W= 6507 , g= -2407
AE = g-W
AE = g+W
AE = -240+650
AE =410 7.
Q.2 Tt @ @ 407 FHAT g uT T ZIRT 81 14 AT
4T ar AT # AialReE et gig Ft rr w0
W =87, ¢= 407
AE=¢g-W
AE =40 - 8
AE =327



0.3 T3t gmar A [T 2197 710 3 FHEAT TN 1 ot &
37T fA®Ta 97 208 I @1 15T errar & ar stialR# Faf #
URads # Iorar FHfAv)

g =710, W=-208 J
AE=¢g-W
AE =710 +208
AE =915 T

Q.4 TF UHHA A 1t s 1200 Fend FAT sraenfoa woar &

T T argavser % fauda wanRa @iav 2100 Fendt #rof FHvar
& Rwra #t stialRe Faf & uRader H IoraT )

g = 1200 Fed , W= 2100 FHerdt

AE=¢g-W
AE =1200-2100
AE = - 900 Fend]

31T [T 1 3idRF Feit 7 900 cal FH FH 211/

oted} (rer AT AT vof HvAT) — "R Z1a W At [y
DIt 3THT SRk Felt E T pV & TT & SR &t 81" &
H I Gefla v &

H=E+pV




Dot — "Dttt fadt Qe St sieaer a7 sifqaAfAdar & ara
21" 7Z UF SHFEIRS T 61T b ) STaer Uz 19T @ar &
ST S I YT FT &
i faeft st &t urRfEF T Jfedd STaesit &) vegidt S| a
S2 JuT Tt ulRadsT
AS & dr-

AS =82 - Sl

Note

SAr fawre fader sifda srraf@IT a1ar & 3t veaidt sft 3T+t &
Jfdar gt & 31 BT B TRt T A, gal ) I S
STafa Ik ) Fe sifdle Edt &

HSHEIIST T gt 977 — T 997 & &5 TR I
YRS fabaT 1T &-

() gaid 7 3ft T Radst sigehavlir g &l

(2) 1aIT ST&T 1o et 331 aeg I IH avg Pl IR HYAT HT GaT8
37 g & AT 2l

3) UIF TG Uqf UFH H FEIUE ) Dozt sadt &'

ASani = ASsys + ASsurr > 0

FEHFIAH HT AT AT — T FAAGAR - WA ITT W
farett quf fheeeftar vers @ vegitt oI &t &1

g w7 dfgre fwoft foifae)



Q) sIffFHAT F FSAT .- FSHAT b1 ag FAFT &l B JTTAA%
THIFHIOT ZIRT Gl ugTIt @) JTH 370y AIFTHAY 1 eIar srfAFAT
glsT U 3TN AT ITfeid gidt & SIfAfFar & H AT Heerdt &
Ex: (i) € + 02 — €02 + 94300 Cal

Gi) N2 + 02 — 2NO - 43200 Cal

2. HIh AMAHAT FAT - FFH T7 (25°C) TuT FIGh 2167 ()
aTFEvEET) St RIS & AfSfHAT ) I FHT UK ANt & AT
SAfFAT AT Heerd! &

3. IATET HYAT FYAT HHaT HOAT - et Fifolh & v
&t qear I | T ST g F ATer et HsAT aenfoT /
3fore AT 81 3 A @) FsaeT FAT FEenrdt &

Ex: C+02 — €02 + 94300 Cal

37T CO2 ) I HAT 94300 cal &l

4. Z&T HYAT — T FIfalh AT T & T 37T &I YT Z&<T a3
TR &l HYAT I &It & I 2T HYHT e &l

Ex: i) C + 02 — CO2 + 94300 cal

i) CHY + 202 — €02 + 2H20 + 21000 cal

3T CHY TIT € BT 28T FHSATH HFHT: 21000
cal TIT 94300 cal &



(5) Ierlfiamzor HAT Bt 37T & T Jodidbht SR @ faedt
&F o T JoAidh! ST ZRT J fderaist H 3gTHIeT et U &)
FHSHT 3G Bt & Serfifiaoor FwAT FEerrdt &

HCl + NaOH — NaCl + H20 + 13.7 Kcal.

6. TaerasT t HSAT - T [t ugrf & T 3797 et Hr FdaT
il faerzies & Ter o1 fah 977 3ifdar facaw fAerer uT 3sT
7T 37~ 9NNT FHYAT @ AT FURFIIT & dr HSAT H)

g AT factzeT &1 HSAT aheeridt &l

KCl(s) + H20 — KCl(ag) - 4.9 Kcal / Mole

AT TIATAT & 7 — FHSAT I & g a7 &l

. SAGIAT TAT ATATH T 2757

2. &F &7 a7

. SNETTAD TAUT ATEATH FT (A7 - "t Fifaiw r 3FF deaal #
fasifed ot & Toir STaoTah HNAT Yo7 IF Fifdld HF IFH dool
I FR U7 Ilord FAT a9Te At &l
Ex. C02(g) — C(s) + 02(y) , AH = +94 Kcal

c(s) + 02(g) — c02(yg) , AH = -94 Kcal

2. & T a7 — 3 & FEAGIER PIE IAElAE Glyar Her
U UG # IS ST AT 35k HeAad ugh H Uoeq BT Z1RT
TN AT IATAT HSAT H1 FooT FHIHT FHTT et &

A gl B

g2 4¢3

¢ D



G2

HIST fadt Q21T a9 @ 219 U2 UgT A &I B & I 9hR I YRafdd

HT b &)

(1) fa=dt uersf &r A & B & ey yRafda &y w3 FvAT Ifeid
gt &

A — B + gl

(1) AT A &T B & URade 3@ #Fezadt uar & a1ar &)
A — C + gl
C > D+ 42
D — B +43
;. FT FHT Q2 = gl + g2 + 43

AT & & [AFagarr

HAT LTRAT — T 912 T T 1°C T & e sTaeaw
BT T [T 1 HSAT enfdar wed &1 & ¢ I vefola @ &)
71 et A1 & 9 FSAT 38 U7 q1T TI A 982 T2 & oAl &
Jr HYAT eTiaT -

C=g/T2-Tl=g/AT

BRI srads w2 BAT a1f¥ar (Cv) — B saaer v et aler

& IPBIS GeHATT T dIT 1° FEIT &




foIT foiaet B AT 1 STaeTaHar usd! & 33 &Y sad< U 3T
atar 1 FsAT e1fRar (Cv) Fad &)

gv = Cv. AT

Cv=gqv/ AT

Note- BI¥ sirraer U faeft faasrer ZIRT siaenfia AT & AT

3FHt AR Forf & areT &t &l
gv = Cv AT = AE

fRIT 719 vz FvAt enlRar (Cp)-
B 7197 wR et 31 & TS AT BT 19 1°C Tt & folr
foraatt AT 1 SaeHFAT Bt & I fBR g1 TR I I F
AT ¢RaT (Cp) FEd &l

gp = Cp . AT

Cp=gp/ AT

Note- BT Z1a YT STaoNfST SHSAT Tt o aviae &t 21
gp = Cp AT = AH

Cp TIT Cv H TIgE — & ol & 1o -
gv = CVAT = AE —-(1)
gp = CpAT = AH —-(2)

) FleT 371t & I & ToIr vt
AH = AE + PAV
AH = ANE + RAT ——-- (3) (. PV = RAT)

T (1) qur (2) F AE TIT AH & HIeT JHo



H A W
Cp AT = CVAT + RAT
Cp = Cv+R
Cp - Cv =R

FHTY SIBFaTd — 7 FAAFaTH foiTH7 FvAr IAford =T
3T At & St fRfFart Hedt &
Ex: N2 + 3H2 <=> 2 NH3 + 23.4 Kcal

Vi

N2 + 3H2 <=> 2 NH3 , AH = -23.4Kcal

C+02 — €02 + 94.3 Kcal

SATIN sifAfFarad — o sfifFHara faeRn HAT sa-onfoig gt
& SSATNS ST et &1
Ex: () N2 + 02 — 2NO -43.2 Kcal
(OrR)
N2 + 02 — 2NO , AH = 43.2 Kcal
(i) € + 25 — €S2 -19.8 Kcal

Exercise —
Q.) AH TUT AE & FFT &T T TAHAP| sra=ir pedt Tur
Feal uRade & Far Jsar &7
Ans
AH = AE +PAV
PAV =W
AH=AE+ W



Q.2 forer ) FAST FHeat &1 AT (RIT & ueq Pegidt &1 AT
TEq I=AH F 3T F&dT o1aT &) SH HIT H yfe FHAr|

Ans:- FoIT TIHT RAIZTT & FFAR FHoif o dr IAe HIoT Tehedt &
Iz 7 & ae Ft o7 FHA & T §F OFH TT A g TG H
Rafdd a7 T Tahar &) Tt T & 13 farer &1 Feored Foft a7
FIT 7 &1 eafd ggve # Tt T ulaldd ufFzmra et & o &
AFHANT gt & AT Togltt &7 AT I=IH @) IR d&T &

HSHEIIST & BT 1977 & TR W it & a==m HHAr)

FEATIAS & Gdta [[Aaangans -

"Ta ot PIS T aldd GohH FFUT &IGT & dr FEIUS @) ol Degid!
A afg &t &1 Tt waq: gafda g sigapavita @i & safor
St Dt & afg et &'

Q.3 31 A ga I AHT Degidl A afg At & afd T ga
¥ AT g AHT oft Dot A qig & AT & At & FAFA

Ans - BIF Tl & a7t Hr SAfRF HafRT gl & crela g
T AT F STHA FHUT STHATET T F AT & TE SIIT FTIT
e 7 s a3

qfeh AAEIT I TSI FAIT elat & Telr JTeafSIT I
STATIBIT AT &ATel I IUYT Al



Fefl 1 IaeAHAT Bt & T&t HIRT & 135 317 I g detd TAT
Dozl 3 el ga I I geid JHT Tgid & H gig @t &l
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