SCIENCE CAREER COACHING  11th chemistry

Unit- 6
TiHerRmodYNAMICS

® @eé:"m'fc'oﬂ $ 9t (s byanch aff chemisty which oealy
eorth exchange of emergy befwueen system omd
aurreuncling “oma the effeck af that chq'nge o
systerm pPovamerterds .
In other wevola— FUoeo a@‘ heat is called

%e’}m,oogfmmjc,d :

* Tmpovtamce !

o Jt +ells ws abeut zsr‘br‘/r’fy @5 PYDCEBS ¢
e 9t tells obeout 'f'mfnxdé‘mmaﬁ‘m of heot -

o Ltmitatien :
* ¢ ooes mot (rweolve Fime voyviable

* Nuclear yeacHorus ave met povyt '/'}—\zrmootjnarrdﬂé-
* JL oloes mot oleal wsith mechanism of HeacHon-

Ener m.oolbab /—4 Hea.:('(?)
1 ey P \Ls w0oris )

. Heat(z): It 116 Procexss of) enevgy tromwfer olue fo
- Temperoture olifference oY (t is energy (M
Tromuit:

e WeorK(w):! Jt is process o) energy tromasfer olue fo
pressuye  olifference.
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* Seme basic Definitimes -

l. Sygm ¢ Jt is part uruveTse which s urolex
W*rmodymamfos c?%aotcvaﬁm . Jt coamn be as
gmall as L ml off water or (t comn be as ,QT&C
o Inolioy oceon-

2. \S'umumoung3 Everythimg avoumd system except
Ryatend - Jt s ocdways consiolered aus r'ﬂﬁ-fmmij

Ia*rg»e-
Neote: Afny pYocess can be «lew oy foust yevewsible

with vespect Ao wystem - Qut for Burreunoling
Lt s odwowps consiolered ad nreveysible -

\S’gnfun + Surroumaoling = Oruvease

3. 83{4%0‘6!?5{ 2 Jt is the dayer which depavates syatem
Frem susroumnding:

Typea s

(@) Read or (ima Mavy beu'ndanj
(bY Rigid o 15/e,x;bfe

@) Pexymeqgble” or impermeable
() Diatheymic or adliabatic

T‘jpﬁd afy ysterms -
ch«sfem cam be class i.é—(e,d on ij//&wfrg bases —

chrm

J v
On the bases .6!%3 on the bavges af
of mde & heod cemposs i+ o)
v
J J L
Hpen Closed  iSoldted Hemoa—enz@u:em l s
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o Om the baues of qSIeuoaé heat & masy ¢

4 Dpenuystemt dm this type af wystern emexgy oss
well o matfey tromd ey fauses place between
ayaterm & xsu'a-'mumoumdvov

foy example \_‘f,ﬁ req v a.é Cal0z & HCO 14
6‘u7'ru'%heo/ (1 epen tedt fube , there may be

exahmw@qe of Cop & energy prooluceo oturr‘ﬂj
yeacH'en:

Surroumding
< -

flew 0{5 heat & mattey
Bou'r)oltrrtj

B o o wm =™
- — - =

- e = =~

open gsgu'!-nm
2 Cloged wystem @ In o closed system, theve is
MO exchange af matfer but
exchange af emervgy rs possible

between the ysten & suyroundivg
-SL{WOU‘hdJ"?js

for example ¢ If a reactorn 06
CaCOg3 omd HCl (s carried eut
(n cloked fegt tube, then

exchange &6 emergy (S poasible
but exc.haha{ @,6 mo ey

1S met posslble:

Nete: In thermooymamucs old Lawos
ove applied enly fov closed o yis fern:
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3. Jsolated wystem ! In +Hiks '/:lfp.e nﬁ béfdf‘W) ~uel Hhex
em“érﬂ oY matter hrqwqétﬁr cam toke Place

pm’exmple * Tea or coffee (n theymos #Hauk
nete: Ary systern cam rwt be

@ rsolated 100 peycent
! maffer Syrroumn d.l"hj.s
beCauxde «some enevgy exchar
— = behoern »ﬁgﬁdﬁm amol 4ur‘aroufhab'1ﬁs
E:ne'rg»g”) %wu@vh vaoliaH 1
System E)ccwnple.%
. The Tea i therymau £lasig

isolated system loge (fs tempevatuse after demetine

and becomexs cold:

® Om the basis o} composition i

Hoemogeneous Heterogeneous
b wystem fs hawing unifprm | A wsystem having »on-
cemposition and phaxe urd composiHon I's
thyougheut then (t i called Called heteroyemeduLs:
hemegemepus » foy ey. - Chalk pswodley
fors €q: suUgar selwtH on sol?,

@. A cloged sdg;o'fem cam net mteract ¢Sith sumn. —> Fa_fu

§. Atlamtc ocean is om epemn Gysterm — True
@ A homoaﬂncm Sydtermn must be pure. — false
QA pure system muat be homogmeom- — false
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Oruverde (s conaiolevee! o isolottfed sa.(jﬁsf?/n'

X Thewwdimamic Properties !
A oU'are,cHg oY r"nc;/r"mc,ﬂg meassurohle
ctucxﬂnﬁhj ls called property @,ﬁ ?djﬁ‘fﬂﬂ’)'
oy eq-  pressure, volume, tem perature,; concentrafim

These oweaé-{-wofypwt

o) Tmtensive b) Extemasive
Imnterwive Extensie
— Thecae ave the prop: - fhese awve the prop:
wohich on olAsmm G{j scag&sh-mo which 5-»3# chqmﬁed e
AemoUty umMCchomaed: ofvts (o 0/6 xd\tjn'f'e,m '
Eg’ Demsity, temperature €9 mass, volume , mole
" 'T?v,j ove run - additve - They ave adolitive
I m Hcl Am Hel | m Hel AmHel
1003 + |aug Iooa t Iaog
H  mHcel
3003
" 675’)1&/@1.&] Aoctio mﬁ +uso ke G‘)&mraﬂy pyocluet ak
extamnsive @uawﬁfy (x4 i tengive & extendive
(Mtemusive: Qmmﬁ'f'y (& extemsive:
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Properties Tntengive/ Ex tensive
P T
N k=
T T
L E
H E
L E
G E
S E
A (Helmheltz free E
Eme'ra,g)
Vapour pressdre j @
EmMF T
Resistance E
cBeilr"ﬁﬂ point T
Suvkoce tensimm T
RDGJLQC,HVE (nolex b
Heat C,CLPGCJ‘hJ £
Molarxi i
Volume L:sﬁewji’h 2
Cencemntratiom T

. J,(S extensive c&uawﬁ'ﬁj are olivioleo bﬂ ouroumt than
ﬁ'uey ‘b,ecem,e (ntensive  fox example - molay heat
capactty, specific w/me,ﬂpe_u#“c heat capocity-

* Heat(9), werk(w) & time (¢) are melther (mitensive
YWY extemnsive:
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¥ Stafe Pavamefens fThexe ove pyoperties oy porametes
cOhuch olepemnd Ur)ly o ImiHal & ,é1‘ﬂqj @ tate a«é”
,csfjncsfe-r’ﬁ
J§ eut of given pavameters evem a win
pPavameters ahomj&a , then we cal (+ chaﬁrgbe a{)‘
WBloLte

AVTI @ — [PV, T2 &
State T State

Nete:-A gtate pavamerey Lke P,V,T,0, H,5,S
shoulel charyacofeyrse gtate @6 a .dj!d'f'EM-

¥ Path pavameters!: Thewe ave pavameters which

oAepenol on path (owed whem sysferm chamges
(s ctate: i ~J

’Fmreg-, ustvk , headt, lxecdc,apaa»r‘/-j efc.

a

6+, “4Hp *48Hp ~ Hg-Hp

% AV, = 8Vp = AV =Vpg-Vp
P g

Q:r # o * o

W, ¥ W, F W,

Nete ' Heve O & H ave slote 7“'”;6()4& AH gyre
Mot tote ',  Thexe xsr‘mpf-j represent c.hqh(%e
when tate @,6 ,cdfjscsf't/m IS C..haﬂﬁ&d'
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% Conditionss 461:1 a Meflen o be state :fz-n -
‘5" (f:m) (-Fc*ncﬁcn)
) a‘f ¢ is a Ktate f: M, then
B

JO"‘P = 4)3" dq

A

il ijf b is a wtate £, them
4
dé - 0

A

i A Gtote ,f:n showlol chavacterise stote af o system.
+or eg. - H,U 6,8 efc. but AH, 80,86, 8S ore

mot wtate f:M they ove path (mnolepemclemt
pavamereys -

v r‘{ ¢ = 75(1;9) s a wtate pavametey them (t whouwld
sdaﬁks,{jwj rudes theovem:

{335, ], = {38,

3. PT. flny) = XY+ XY is a wtate fin.

RY+ XY = cQ'I#‘Q.-Kj

v) iff ¢ = ,JC('X,ED (S a @tate jf:"n , them
(t caorn be wovitter a4

de¢ = /f’ﬂ)\j dx + (_Bﬂ__))( oy

Y Y

g M=/ (P, T)
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dH=(._&__"_f_ alp 4—(_6_1-]_ ol

3P J7 T Jp

= 7C(U,T\

olu::(au dv 4.( au) s
CAA) AT /vy

& Prove that PYBSSUTE (8 (DFensive p'wpwhjr

— P = MRAT — E
NV —3 E

®* Process - Jt is +he path followed whem ayatem
chomcjma (3 wtate:
Types of process :
@ Physical process
b) Chemiced pydeess

s Phﬂnical Procegs ! These are PYDLeSS o(uw"nj ohich
Chemicod identity 06 @ yatem remMoUMKs unchomae
for example- rmeltimg , vapousisotion efc

—* Tlobaric (M, P — tenstamt )
— T’oCho¥C (MVv = tenstanmt )
\p’y‘slml Process ;"—"’ Tothesmad (m, T—> tenstamt)

~— Adlabatic (= tons:, ?=0,P, \;,T-.;VQ'H'ablc,)
> Cyclic (A (SP)=p=8H=8V= 46)
—— Delytropic

* Durimg (soboric PYOCess PrEBBUIE YeEMourud Censtom t
thyoughout
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o Chemical Pryocess !

During (t one type of substonce getfs cenvert
imto Chemfc,ajhj other type @6 b s tomnee

Durtng a chemical ron temp: (s adeoys Kept
ceonstomt ana et pressuve & velume ene pPar
wrll be cmsstomt at a Hme:

P, T

A ——» R+ 200MKk] dp =0H = —200K7]
A MT . R+ Iso N CL =auU = =160 KJ/mol

Note & Altho phase Arons mations are ph,\t/safcaf
proceasess —but wxtill we @il opply ol Lowoks
tse

phase ‘fvam;aé'nmw‘fm which we 6@1 chemucal
R
T :
H2 0 (s) Bty H,0 (1) A'f’zranqjmmaﬁmH tVe

Ary procesis can be carvied out in Ao WO !

th Kevevwsibly (i f’r*refvm';d?blj/
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Reversible Process

Taveversible proceas

Albg! :;'_:- by
j '."L .?:'.\ o ‘t'.:_.,}'
YL G ot o,

]

. LK) ]
. .
' ‘.-‘. L]
.
-
.
y N |"|
*
oy 2l v
w! N % .
-

In it exteymnal

chafn(?»e a’mdu A

| This procedss will be
xloto (H&Lpofﬁeﬁcalj

Ext: pressure changes
at every constamnt

%a’d = Pexr t 9LE)D
pga»d ~ pe;c-f

Hexe we cam plet %M VLV
8

Py
N—

Y
r 4

| 3§ process in renvervaed
them 1t will follew +he
woume path-

o AR A 2 e 4777

'
‘ LN ] L)
. '
. Y i 5 .
i .
. ‘. T
|. l' .
.
. .‘ & 1 . A
. L] 1 AN .
-

Lxtfexmal forces chm@e
wodolen! Y

This processs will be fos?
¢veal )

Here process touses place
ot cemstant preseuve

Pext £ OFP
Pos  # Pext

paoud =

We canneot plot p&w‘ Vi
V o we plot Pext V8V

A
T P
[ ]

Pext
'R

N

N—

Qfé pmm % 'B'EVETMECJ
Hher it will 1f—o{/ew,) a
oUéﬁe:aren‘x‘ path:
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% | e cam a—PP’_‘f PV=mRT | WOe can a.ppltj pPv= mRT of

omyohere mittal & ginad points only
8 | T ~evevsible c\yo&'c T /!yreversible cfﬁoﬁ(‘c
pYOCessss a(yuf\em Process ﬁﬁfd?"&m /s
s s resstered YO (I

GUTIOUD UG  are | evenal pessHon but

resstoeed  fo thed Ao Mmumd}v\ge
O'rr‘dqr"na./ posi Fon

Nete: A poocesss can bhe renversible oy ivrevevsible
with respect Ao gystern bt it s always
censiolereol as wevewsible é—m Mmu’r)qu'r\g,

W Heal Capacity ()
fy( Amoumt of heot requized Ao

raixe the femperature oé 'f'r)’g,m @5 wubsstance
by I'C+ 4w calleo! HAeot capacity-

-~ 4
c= L (I/k)

Where B -
C = Aheot capacity I — |
(L - heat EXChaﬂij‘Lezo/ ::;—:_:_ : s 20¢C
at = chamge imkmp  EEFEETA N
- Jt is extensive quom ﬁ‘fyr E
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= C Us a poul’h éu'rxdr‘tm-

¥ Molar heat Capacity:

Amount o

heat neguived Av vaixe
the Hemp @5 e mo(e 95 uub;d'fawce, by I'c.

Cm = 'r)A'r' (JA': mol)

Ohere,

Cm — Molar heat Capacity
2 —> Heat cpcc'ha'n

HT == Chaﬂ&&

(v Yem pe'raiu?t

" — Mo aén'w/e,a

> J¢ Ui an (ntemnsive Quamh*ﬁ'

> Path é—um ot

¥ Sp,ea,#c Heat Capacity !

Amraunt ef heat nequived Ao wyaixe
dhe fWPeTa:fu’a'e @5 c‘rYL&ﬁ‘fn @5 W,b-fngdg b{-j I'e.

L = €4

m

= %} [ J/K"‘J)

- Tmtensive cz/uq'n-/f'*vj
- Path é‘u%azﬁ‘m

¥ Un caxe of Jsexs heat capacites are 96 Yuso

fypes

) Molay Aeat Ccz,pau'%y ot cerstan? predcsuse (CP”))
i Mmelay heat cqpaufy ot conktant velume ([ Cum)

Piprali Road, Sikar (Raj.)
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Pressure Velume
Temains Yemoumad
arstont w Consstamt
20¢C
N,

JHECT> T+

Cp ﬁrYJamm Cv 6‘&136&18&
Cpm > Cvm
- State é‘uﬂeﬁ'm
- Imtenusive czuaw-/—z"fy
 for am iocleal g

CP - Cy = MR
C - o -
gg 48]
CQM ""Cvum = Q
%‘i’:ﬂ = ¥ = adiabatic coefficient
Cg-m =l = R
Cum Cyem
L & B S T
Y Cum Com T—I\Cpm -1
fov Eoéealgwd
C:f £ T m/j

&= Q4 bT#+ BT e rmrn
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+or wollols & Lqeids
Com = Cum ~ Cp
¥ Heod copacities v variews processes
) for Twobaric DY LK
o -

) for Lxochoric P 70Cess

Cv = u
QT
3 for acdiabatic process
c= T =0
a7

4) +fox ixsothermal process

CS.i'_':OO
aT

*@%meaé foreeclem ?

Ut vepresents the mo: of wayx
Theve which a wystern cam ahafnépe, ,é‘aem I3

current tatfe.
ypes *
D Tryamwlatienal (KE) — at ald +em peraiure
) Retokienol (K E) — at moolevote Femperature

) Vibvokionad (ke +PE) = vevy high Temp:

Piprali Road, Sikar (Raj.) Cont. No.: 9785944225, 8003024131 [El
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Totad @83'53 &5 6-a~eeolsm = &N

N =T s @6 atemss (1 acrf}vem mwolecule -

@. rd Avtod Olegree @5 Wd&m 5o

(@ He —> 3N —> &8X) =8
bY Hx —> 3r0 —> 383X2 = €
€ co, —> 3N —> 8XB =9
d) H,0 —> 3N —> 3x3 = 3
(&) MH3 —> 3N —> 3X4 = )2
(F) CoHg —> 3N ——> 3%x8 = 2y

“[voams!ction @egre&@ﬁ 5‘?'E£dbﬂ) — 3 (forall)

Rotatiemal @-ot—. — 0 ( Fr mono odemic)
2 (Fov, Di, Tt ((irea )
ateniic)
3 ( for po/gcx:hsmx'C)

Y tbvatienold @-oﬁ'- — 0 [ meono atomic)
— 3r0-5 ( for Di, 1> ( Limear)
a)‘em.ic)
— 3ro-§ (fory poi_c;ocfe'nru'C)
¥ Low of equiportition of Emevgy !
Accovoling to ¢f, enengy ls olistributeo
varteyss il%j'zrew @5 éneolm eczua,dy
Hov Fransloticrot Degree of ﬁne,dom

Emwgaj asdaxsoctiates! with each Avans Dof =
'IZKT J/Irwfewle
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Ene.';a—fj‘ cudsoclates woith each +yans. Dof = LRT Imey
pex molecule

Jé Avanslatioena! Dof are fT

“Then dotel ewe sidigetectes] asith UC; no~ of
“+romd Do £ per molecule = :

r\ft BT T /fmote
for Reotatienal o(efw @5 57&60&:17)
Kame o ocbere:
£or vibvockonod oleqree @5 é'a—aeol.om
Emwﬁ casociated with each vibration
olegree of freecled = KT I/ pplecile
pey melecude

é'ne:a'ﬁ:nf osgociateo with each vibration oéedm oﬁ‘
.é‘?eeoéom pex moele = RT J/m/,

* Torteymal energy ﬁn 1 mol,
U f E4 f 4 e
g = [f # foFdg,) BI
Com=(f4+ {2+ fwu)R

Cpm = Cum + R
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Q frnd et Cpm ,Cum & ¥ é‘n

ijm C\hm Y
a) He (§) = SRy, 3Ry, 2
0 (g > TRy SR,
¢ Co, (&) = *Rp R s
d) H0 (g) = 4R 6 R/, /s
€ NHz(g) = 4R 3R 3
: v Cp )4
A-h)mru{y f‘f fR jc\h'b ik t"hcwb ex . ;ﬂ&b mie tne.,
S s
momMo 3 [o|o || [F|F|35 |3
A 3 2|1 |3k |[B|ar | T |5
.| Lim 3 |2 |4 | e s
T - 9% % “/3
Mem. Lineay| 3 3 | 3| 3R 4R Ya

Nofed As atomicity 1,
#® PLoavameters Related o $6+Aaw 95 'f'hﬁvm,oo(,‘lfﬂamfc«!.

D (Jevk (W)t It i tramfer of emeggy olue Ho prescuve
ifference-

- Neithey (mtensive ey extemsive
- Jt s path éufncﬁcm
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Types of weoex =
a) PV or expamsicr userk
b) Pen PV works (eg. muscle wors, electyrical werk)

L é‘w‘f Lawo ,we wetll ma,z'n({/ oleald with PV o
EXPANSIVE LSOV !

SE?M convention « =
* Work, olere b,g xs:ﬁ(%‘r‘em or work e expamsien (s

fakenr ads -Vve-
e LOrk olere on the )dﬁ%?"bﬂ? & vStvK 95 compresslon

As -z‘cuﬁem asxs t+ve-
) ==26T

meﬂm% the %ﬂ»ﬁ'h’/mzo?&'f'
Caleulation ef vsurk :-
Ioéu_)l = /ngf dx |

| Aol = /é}?‘_,ﬁo{‘fﬁ(,
[dw| = | Pext - dul

fo&o = 'fPe:H o v

= Applicable For all Kimd of
process & Fov all Aypes of
gft,u’o( (n closed vessel:
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1) Jé Pext =0 > foee expamssion will fawxen place
&O:: -fpexf O{V :O
) &% process (S (rreversible
Pext = comsatont
N2
L0 = = Pext f dwv
i
D W = - Pext (Uf\")

3) \(fé processs (s vevexsible

Pext = ‘ng;d = MRT
\'

Vi

W=-[ Pext olv Z"IbRT.‘?%_’_

) Arvea umoley the PV curve will d—(’ve
mogwfuoa: 95 oo olene - o 1
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g)- Calculocte wers olome exp: & a wubstamce
3m® o s agaimat:

A Consstant pressure = 160 Pa D -10(DT
b Vawiable presssure = (/o +SV) Pad-(l0x2+Uyo)]J

¢) +wee exps P O
d) fov | mol 95 ?oéeajawa 60(’/&&34%5 Tz A%

> -ann s

@@eﬁm am expresksion 5%’ Lok alone 6‘0’7 T mel
of vamolervwall g C consstant femperatuze)

> (p+ Ofno') (v-mb) = DRT = p= DRT _ an®
V2 (V-n1b) Vv
m:-fp-d\r
VzthT \; a 2
=2 W= - o +j M dv
[h (V-mb) W oV
W= =DRT Ly Vammb _ gp*[ L _ L
\Jl-"nb V2. Vi

Umnit cemversion :

% Heot () :-
- It (s framefer of energy oue to temp: olifference

- Tt (a meither extensive mer (niemsive
- D¢ s path fumcton
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S {;Tn convention :

o Heot Lost b,t] the xsﬂm‘em (s Houcern o -VE
' Heafga,c"n&d by wystem (s takern as +Vve

Heat exchamged at tonstamt volume (W) = sU
Heolt E.xoha'nc?ed ot constant p’ar%muw{gpj = 4AH

d/% = hCIY)OfT

dQ/V : DLym dT

3 A = neoym= O
AT

(Q\_j- = Fr)CV;m: C\J
oT /V

%)p: NGm= Cp

3) Internol enengy (V o E):-
It s wum of all Kivol of enerpias
present (m the wysten b F

negligible effect of change (m PN, T
J 3
U = KE +PE +BE+-onmn--

We carret oletevnmume absolufe value @é U
- Jt A« extensive quafn{-r"/y-

- S¥ate 6110'1 cHon

Tm thevmoolymnoumics we  comxiolen aysstem ot rekst
b except ﬁmjfa;r’z‘aﬂa/ é—pj(oba, all ether 6—;‘9,/044
agre asumed Ho be absent .
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f% [ rternal e%efa’c?»j/ A 548 chafngec{,
Qv = OKE + APE

T cade ok (oleal gas thevre are mo (mievackons
betweern poviicles ~=> PE =0 |

AV = AKE
for an (oleal gous KE 0(3‘5(7) only

U=q

+or an (olead goss, Vv (S ﬁuwoh’m’) @5 fem pevatuse
cm{tf ?jfm' vead Jovs & othey wubstarces:

U :f(p.i VIT)
T cowe @6 QICH 5'5 eq” of wtate (S /|srewnr Fhem

Gtocte pavamerers cam be dletevmired ma‘qu +0
vovtables ot a fime.

U=fnd) = (PT) = £ (v
Fov an iclea) o,

[3Y) =0

(E’U)Tzo

(__9—) = T)C\;,m = C\)
T )V

T

'ulu - \‘
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We krww that V (s a state é—umaﬁmo
= /v v A

o (53‘ 4 (aVJp W
Arpplicable oy

( )dp+(0 oy fﬁmphﬂmrcal

ou = 30 oLLr + )V olT
'Q)'V

Al three o&iﬁge:a—efrrffa)béa eg” are covrect bul we
ot (( e Ahivd eqg™ e)s'feméve/(:zf

Codeulation ef av frv physical proeesss:

) for an ideal Jos umdlengoing any process

ozur-(.gtz) dv + [ BV o
AV To 0T /v

> | [au = nfcu,molr

,6 Cum i (mdepemolemt @é femp-

oV = M Cuym (TQ_"'TI)

9 Recd gos uwdma,aiﬂ(? (xDChoviC Pr0Cess
ol =0
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) +ov wolicks & Liqediols.
C/)omg,& (n volume. ts ﬂﬁgUé’?blee
dv = 0

“Tdu = ':j Cm d1

4) for a T‘Bodgaﬁd uwo&eaﬁ&‘ﬂ& any procedss.

ol = M Cy, m ol + (%‘%)*alv

% -F?m-f Lawod 96 -f-i'wa-modgrnoun?ca:

This Aowo (s basseol ern cenxervoation mﬁ
eNeYg
/%cmdiwc? Ao (¢,
Em'rng can melther be coreated
ey oteahfcyed it cza'r)J'wa'f bhe z“ramcsﬁwno{

é'mm ene booby fo aRnothenr.

- GMPPbm Q sd:jfd'fEm pass (mtevnal E {U’, it
exohan&eu xeme heat eoith M'a—'muwou'n&
& to.D” is 'O wo,

U2 2UI+H2FW Ppp.Licoble é—n old Kimolas of

AV = L tw processd & all pes
o7 off #lutols ;-Jé)‘ndoﬁw;(\-y
ol = O(?, + olwo \cilf}é'fam
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¥ ENTHALPY i—
- Represented by ‘.
maihma;h'caﬂy it (s oéeé’r'md oL 5

11th Chemistry

H= 0+ pV

- Extensive propexty & stote 6umc:/'€cm
- Abxolute value of ‘' conmet be oletermuned

H= O+ PV

Lot = UFdu +[Ptolp) (vFdv)

oH = dg + dwpv + Aygy,. py + PAV+ Valp

olH = dq + Adwye,- pv + Velp

At constont presssure.

olH = ol p + AdOpen-pv

?6 dw"ncm-pv =0

olH = dgp oy AH= 1p

Note < AH= OU +( PaVy- Py Vi)

ColculaAton 95 AH »

a) foy phgxsr'ca_! Processss

H = U+ PV
HH = DUV +APV

Piprali Road, Sikar (Raj.) Cont. No.: 9785944225, 8003024131
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for yeal Joss & othen substance:
H = Of{p,'v,'r)
M= £ (PV) = fwr) =£(p,7)
fov foleal govs

OH\ —p (_@b’_):o QH) =m =
(ap T OV /1 a1 /p I C‘D

' H s a wtate é-u'ndt’cm-

olus (32), o (34), 40 ——0
:( ijfdv +(‘§i"r)u i1 —6
E ( aaHP>T % (%)P - 2

Ot @5 éuﬂvem eq” we ol wsae @ eq® ex"fem}vdj.
e Caxe ?: forv av ioLeaJ&wd unoﬁc’t&m’mg any

po0 e s
= [ oH o dH ol T
i (ap)-r . +( T AP
S0

T
DHH = ’Y}pr}m o
T
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e Cade I for veal gas umowrd&iwg {s obarte

PTOLCLSSA -
2H, B4\ dp
= [
sy (a?’)p il (ap g e

T
a3 = "nj'Cp,m d'}'
Ti

° ch,eﬂ-' pal majgaxs umﬁe%mr‘wg any protess

olH = nCppn dT +('§§}%)"r ol p

P>

.
ouz nfcum s + ] (3}, dr
Ty 1

oo t.wt"n& d&é‘P:-‘

84 = OU + A(PV)
+eor am FoLeCr_,(gam

BH= DD -+ NR AT
Forv woliols & Ligedols,

Ly = DLV
o Coalewlation 95 oM ?S-mr chemical proeess-
R L} P q, = eV
R PT  p Lp = BN

Piprali Road, Sikar (Raj.) Cont. No.: 9785944225, 8003024131
r
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* Coe T /‘é‘ emfg Jasseous reactants & proluctks
ave present.

aRg) + bB(&) — CC(&)

We hare asssumed Fhot aﬂ&cumd are f(oleal

84 = 4V + (68ng) RT

DHmg = moles of gagesws procluct=- moles ;dr
gos 7ea ant

¢ Cowse 7 It ai:m& wolth gases, soliols &
diguiols ~ are also prexesr?
aA(g) + bBisy— cCra) + dDyg)

olue Ao wolfols & J.«"czut'cﬁd APV 0B
an = av + (4m 3)RT

.B'ﬂg o d= g
Dork olsre o(.uﬁwa. a chemicold nreaction’

A(g) + B(g) /AR Uccea)
W =0

A8 + Bigy BT ucy

W = -7pcw = - Pext (Var Wi
Y
e RT - D(RT

£ e

= - Pex4

= |- A'na,RT
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2 CALORIMETRY ¢

Jt s branch 96 chemlstry tohich olecls
wrth meossurementt gb‘ emzbgy exchamn o&_z'arf‘h(%
physicad ox chemicod proceix waj:e (1 s
caxrteo eut (n vessel colled colp¥inwcte'y
“+haots w}\f/ It (s colleol ca,(,bw‘m,en‘?y-

/MNeasuzremerris ase oleore unoler,

0y A+ constornt V& T (W er V)
W A+ covatant PL T (e ox OH)

A) At comstamt N&T &-

This pyocesss (s caveied sut v a
closse 'a—réju'q/ vese! calleol bemb calo»meter-
Lo +hiks P YD Cessks wmall eumoum+ @5 b stamee
umde combusstion, As a weaudF femperature
@m?cﬂ ysstern [ water + coloalreter) Ghav@w& &
heat exchanged ot censstant velume cars be

v = coT wJ-.-gg le '-:-.. W _::::
LOhee, 25¢ ->25.5¢ S

2 = Heot e/xc’.bangea’ of conxstont nvelume
C = Heot ca_pac}fH og watey + ¢ elod meter

Ot.s? + 0, /™ Coz(g_) AV = -_f’% Uy
Bomb calorimetey (s mevally me/ao/ cOhem
Jammw Compoeme are ‘mnyvolireofs
8) A+ contant PLT & -

G}e/ywzr yeactems (rveltng ssoliols &
Ligetols are coveted aut ot censtdnt P& T (7

open é)fyoé'Dam CUPS-
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C'alc,u,(a:&ansf q:W, 84 & B0 2

Q,P = LT
CoH)

P
) fov_isotheymal processss t=
= T, = eonst. = LT =0
o Ot = ch,m AT = 0O
- AH = mCp,m AT =0 N —
+vem  FLT
oL = 2+ WO
> [E=—w
maﬁwfuo(,e @5 werk wlll olepend on whether
pYocesss (4 reversible or (rreversib/e-
Cagel: for vevenxible pydcess
v
W = L:j‘pdw = -hRqu,Vz/U'

—
—

- MRT In Pl/,pL

Case Z: +ov (vrevewsible process

:V :
) = ;Ir'pefkf' d\/-’-" - 'Pe:x-l' (Ug"vl))

Nefer Tf Pext hs mot given then ginal pressure
gvé k\s_({ks'fem s consiolered as ext. pressure.

Piprali Road, Sikar (Raj.)
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¥ Gvaphicod amofysis off woek :
( LsoThewmal procexs

+for expanaion

Rervewnaslble Trreversible (-.s:"ryle fd'hge)
% PmT Y
B

8]

Trrevevsible (Two krFadt) ; Ireversible (n «afug«a)

65 N=> oo themn prDCcesLs becermes wrevewsible

“‘Olm > 'wf'nlm.s 7 "'ohrls.s.

* Reversible processes are mure efficlent wsith
yespect 10 wok because we have #o olo mloru mum
LT duw‘%& cempression & we can extyaet
moxinmum wseats Al >ry &x pamssior 6*73771 the gystem
+hvee yeversible processs
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2) for Tsobaric pIDCRLS —

AP = O
Al = ’Y)Cu,m AT

+om £LT

AV = L+ W

W == Pext-(VamV) = = MRAT

NCvm BT = Up=-NROT

-.o qlp = N C_P'm OT

ADH CP;m - .(

—

valb) Cv,m

\)

Neotfe: MCLJQ’)?'fude 95 werk olvree wsill be wame
(vrespective of revewsible or (rvevewsible
[sobazic procesds -

3) Tsochevic Parocess : 0
HY =0 18

QN = a = ')’)Cm AT
BH= Ml OT

0—>

'

W = _fpalv =e) vV—>
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Y for Adiabatic Process -

q=o0 M
K
AV =nCum LT p___{,..,;.___ 8

LH =MCp,m 2T

>

w =00 = Y‘R(TQ.'T!) - P:.vl"pl\)l

-

- }{—]

I L 2o A el

’

e

C
)

| A 2777

\

Q=0
Be;houm “4uso toctex 96 on (oleal 3@4 o*nly ene
aoliabotic processs (s poxssible:
Aoliabatic procexss dre unique befuween “fuwo
stocted -

reveysible
PyVyT, > PV, Ty
aoljobathic
rrenexsibl
PV, T, J ! - c > szg.,TS
aoliabhaitic

df& e meve 5?&»7) AlPivT) o B (PaVaT,) ’mead%}j
+hem vwse comt achive ( PV, To) .b,\!j aoliahaotic
(rorevevsible process ano viee versa

0 caleutate é—f'nod pavameters . we whauld
K e whethey process (s reversible or
[roreversible
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for ~wevevaible aocliabodtic process :

+>om £LT,
ol U

I

@o+m
die = -Pext iy

Y Cvu,m dr = PRT _o_(g

Caxe T : 5 Cum is imolepenolemt of emperature
R_ ot = RT dV
Y-! v

> Tz o (e

Caxe- 2 dﬁ Cum Is £(1) = a+bT?
AV
T} (ot bT" TQ) dt = -R[ dv.
T ’ e
T )
fov [rreversible processss
ol = dg + oo

M Cuym ( Te= T;) 2 = Pext ( Uz-\/,)

“R(Tg'_"n) - —P +(’nR.7§___7)
= Y-+ (TR T?I)
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From FLT
QU = ¢+ w
for acliabaitic , 1=0
= oU =W

# If womltaodo-n,elagﬁw:{yxfam-
W = -20KJ
AU = -20kj
Work, 4 olome ot the expense @é /intevrnold energy-
+# T§ work ins deme on the ndks?‘wr
nW = 20KkJ
au = ZOKj’
Imevease (n [mternal energy:

+H# ié ex panssiorn 7.4 ém
K= 0
Ay =0
AT =0 @ — IMC?M

¢ foee expansion aﬁ real goss

fvom  PLT
w = B, +u,
AU =0
o =KRE + PE =p
KE:,)C(T)
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# 16 attractive 601564 are oo t'na:ff‘ndq (z<1),

Glas molecides will want +o shvink but
Gas s expanoling, as a vesult, wtability wil
olecreane , means PE?, KEY & Ty + GGay Is

« ho.as»?wf cgo&‘frac? eé’é’@c:f‘-

# Tf repulaive Jovees are oo (2>1)

@Qﬁd molecules wof(( i"{!j Yo expand olue +o

2ep”: 1o o 5‘3'53 expanslion tobllity will ‘vcreade,
meomxs PEV, "kET 2 TT. Gas is Sdhowfwg he,ocz‘mg

epfeet -

* Mot of the gases wsill wshew cooliv ct om
6‘3’5& g(pawgfm. ( except Ho & He)g 5’55'5

. T’ﬁ varoleywold gas ta mevntioned Hher woe
have o con ¥ m/y aractive zs—o'rwd

° % /5‘3"8& expanssiom takes place ot (nvers!en
fempevecture - then +heve wslll bhe mo /’L&CD"Z'?‘JC%
oY cgo(booa.»

olomim g ( heattng ef fect)
C Cen(m& aﬁﬁex_f)
alfractive ,é‘woe oé = foze of.
‘}’ep'h
(o T=0)
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¥ Cuyelic Process :-
S f'gfn convention -
Amnticloekwise work (s Taken as +ve &

cloekwise weoerk fs +aren ox —ve hecoutse (n

anticlockuwise userts expansion occurs at ALew
pressure & compression oceurs at high pressuse.

N B
P |i-l.i'.|'.’ ’:-; i:lim' J P . !.! 'W l fm
il *[li;;;i?»]!‘!;;.;‘l']}:‘ 4> 100 i il i _—
bl \!i!'i'i!'iiifh!'f‘-. il gl T A
ol !""-“i':f'i\ i = AR !1 fis ¢o
o Wl L_I! o 2 Rl |1LL I&Ii :,l'_,C
> 306 = - 30
i N Eiti == 3
V—p W —b

o frem FLT
AUD = qQ+t W
2 =~ - W

peote ¢ Jn cowe @é wtanoloro! cessss AL ke
LsObarie , fvochesic, rsbfhermad we cam

o&"a'ec/Hy code ruda s But 26 proecesss fs Mot
standarof Aemn
va

M:;]Pdlf

Piprali Road, Sikar (Raj.) Cont. No.: 9785944225, 8003024131



SCIENCE CAREER COACHING  11th chemistry

¥ Polytropic Processs & -
"‘f s Q &em’a*aj [opg ol XoFL npmew%ed
by = K
i x=1 > Pv =k > DTsotheymal
xX=o0 @ P =k = Lgebarc
Y=Y @ ovl = Kk = Adiabatic
X=00 = Vv = K = Tgocheric

3(: K A
Viap +x Vv dp=o P -
xi‘f
9P - -xp e
dv v E -
\ —> ’
o Werk deomne « =
Va
w:-fpotv p,\,}:pz\,;:K
vy
Vo
:.f K _dy
\ll \,1
Mg
= =K (X-1) - —k(X-1) i< (=1)
=1 il e =
NV Vi NV, Ny

= PV (1-X) + PV (X))

= MRALT
A=)

Piprali Road, Sikar (Raj.) Cont. No.: 9785944225, 8003024131



SCIENCE CAREER COACHING 11th Chemistry
* NMolor heat capaclty Fov polytropic processss -

Cm= _2
naT
HU = 1+ W
N Com 8T = 3 + DRAT
= |

=2 MMCuymoDT _ MRAT
M - |

Gn= Cuom+ R

1-X

* Grraphical compariser betfwesn venensible &
trvevevsible aoliabatic procedss t=

A) Fov same é—:’waj DreBSU Ve !

Oi Wy Uf
YN, 100 « 60 uo
(rre. 160 - 4o 60
(UF)tww > (V) rey

TI'B‘T > Tm

e Niar > Vaey
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8 v wame Aimod_volume

O Wy Of 0
ren o0 - 60 Yo
1rr 160 -40 60
( OF) tvr 2 (UF)nv
Tirr > Tren
s Pivr 2 Prev

COMPRE SSI0N :—

ﬁ)ﬁrbanwpmaae:

8) for wame ét"na.[ volume -

A
Pivr 8
Prev |- e 1

\_ A
PT FE‘”\‘H

17y,

N

W
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Cemporison between DPaothermal & Aoliakatic

processs &= .
va: K fco Dd.lo
V op + ¥ V'dvp=o 1
OLP . -t/ P P ;!50
qu v
oV aolio
¥l > 1 "
V—3> e

Case-I: fovr xome finad preswsuse-

Expomaion::

Az in isothermal process
AT=0 =2 AU =020 = Constont

But (v aolia. exps w2 is
-ve, hemce o0V So Tf |

s Voc V.

h 4

Cempresssion ©

A
Voaol- > \Nso 2 Taol- 2> Tiso- ::srg a}; %= Tj
in cose of cempression, 1.7 Ta
w= tve hence ov T
br
n-o T)-C 4\ { Q_QL(.Q-) w}w% aqg
(n 1sotheymal Ti = T'P T

W

N —>
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Cose Il : for ssame igemx volume

Expanslon Cempresssion

A
A FTI - T2_ \

adia
T

NV—s

¥ Limitation ef FLT i-

1”4

D FLT Aelps ¢ oletesmination 95 emergy exchanges
(D ﬁ?m,@»@éhﬁaf and werk , hut (t dbes net Hell
aw%‘ﬂgq about:

a) feosl bt /r'v‘y 35 a process
b) emtert 95 a process

* SECOND LA OF THERMODYNAMICS :

/‘}ccmdivg Ao it i imposwible Ho bulld g
cyelic machine spma;fiwc? betfiseer Huso Ffemperotfure
which cam corvert 1oo” ~heat 54'\/8'77 v (¢t of /ud%
tempevature into work witheut ~Likevotimg weme
oo urvt 95 hrat at Lew Aempevccture-

eR

There s o mactural cssym, betroeen heot
& work. (807, LYK can be corverted Ho heod
bul (607 hedt canyet be converted Ao woerKk

cy c/(x'ca,(,(gi
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= Emgim (s best example efy cyclic processs SO MW
we wotll comsioley caponet efngi'ne based on
carvmet Céfc,(e-

¥ Carmot eycle t—

T¢ conulsts of U nenverssible paocess,
owt 0«5 which #wo are wreversible fsothevmad
(C&E) & Awo are reverstble aoliabatic (C & E):

workoone  _ -ur _ Jwl _ CGu+ &

“#—

(O heat suppliedl  Qu @y (o

QH = Heot wupplied o giym‘em
Q. = Heot 'arye,cffeo( ot wink

W = werK  olome per cycle:
- Rgficlency ef cownot eycle ts (molepemolemt  of
{,Om’fﬂ!'%g xrLb stamce -

Bul we will ecensioley toleal ?ooa ous wstsi N
wsubstan ce d?

M
o q)L{TL;
T A iso B
ad-
P
¢ D
. llsb & TL
QL
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for isothermal exp. (AB) .

.-OU; = 2 + w
Qu = -
_ Vs
w,qg ~ -"Y}R'TH j."h (_\i‘?_.
V)

“for adiaboatic exp- ( BC) ¢
HU = —;La + WO
Wge = » Cum ( Tu=Ty)
for i(sothermal cemp. (CD):

@L S =) = -(-'hRTL l'})(_\ii_)
for aoliabotic cemp- (D A) :

Wea = BU 2 DCy mil Tu= Te)

‘YL: @H'f@t, .—;1-}—@& -~ | + Te wa’/vc
& 1y ®uy Ty I UE/U;,
+or BC -
.:r.'g.. = TU = ..\../_9_.. -—41)
Te T ( UB)
for DA
Y-

VC,_VED...USD“VA

-—

VE Vi - (e \fﬁ

Piprali Road, Sikar (Raj.) Cont. No.: 9785944225, 8003024131



SCIENCE CAREER COACHING  11th chemistry

— oy tolead Fous & cornot cyde

Yn oroler #o have 1007 efficiency either T
shouwlol be OK ey Ty—> oo & practicolly both
conolitionss ove impossible so we cam ouy (00%

eétfde:wcf{- (s meot podd/‘b(@, A ease @5 é o roet
ey ele-

¥ Fer weverslble cycle process:

I-Tr = 1+ B
Ty By I
> -S4 | G p
TH To
(@L)mv i,(@J-h'wv = B

TL. 'TH N——

Ié c,gc,(,e olivioled (mto m porfs

#d?{:\:}\f = D
§d8 = O

ds — Entropy

ds = olg yev
& i

Piprali Road, Sikar (Raj.) Cont. No.: 9785944225, 8003024131



SCIENCE CAREER COACHING  11th chemistry

o for (rvevevrsible cyclic process !

(Maren) > (Mio)

[ - T S (8L)trr
TH {@H)h—}—

) (@L):"ar'r " (@H):"r'r £ 0
TL Th

for m wteps
§ airr o
T
I Jenera)
§9 <o

¥ Clowsssius Jnequality

* Nen cyclic process’

Suppoxe we can meve from A +o B
Awo paths one (s revessible “& oarothes fs
(rreversi bles

A > B
ey, + owre —— O

®@

/)

A Onen

A0ty = Adepry + Aipy
*r Vls a ltate ﬁumcﬁfm,
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AGpey. T AWyen. = AUsey + Aty

D dgqrev = ACtry = = Pext dVU +Pg d v
e For venv. Pexy = fy |

D dgyes = vy = (P9~ Pext) d v

Cose 1 ¢ I6 Pext > paa.a D Com pression

A rerre = Ainy = (_Pg-PPM,L) <L
F Pex+,

A ren ~ A ey > 0

Cose IT ¢ 1’6 Pg> Pext = Expemssion
HMaer = Aeiny © O

Tds > daiyy

ds D d_%‘l??_ —> Mo, c;\tjc_UC

J’Y) é!—em*&’a/ / al's 4>f ﬁ-

fé s ystem A (solated
dq =0
ds >o
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¥ Ivmhroduchon 4o entyopy ! -

—
fds = Ay
T
£HS o AY yen TK
T

S — State tuno:f'('aw

o Colevlation of £S:
Caxe I: -for zers wOqdt selimg (¢abs
g feeeling o6 grpuss!
cls = dqq4en

jo(s = hJCmirT_

_T,{j Cm (s Molependent 9/5‘ fempersoctyre

88 =nGCn lh.I_FQ;
)

Case It Ty caue seod gas UM 7
b, ke

iseboric revern

ol S :(__’aIA/_dq» )P = N Cp,y a1
T T

T

Piprali Road, Sikar (Raj.) Cont. No.: 9785944225, 8003024131



SCIENCE CAREER COACHING 11th Chemistry

Case T Ty caxe of read s umoleyyoing Lssochentc
TN, p‘a'DC.EM

dS: (gjl_}?,i)v = Y')Cuim_d_TrT_

AS= T c\f;m .1"!) TQ—
Ts

Caxwe W' Tf phaxe fransgesmation occurs ot
BP HP o wublimafion peimnt ,Thern process

(8 censicdeved o8 BN
Al — Alg) DuapH= Lirewdp

4

W

Case ¥ ¢ fov an r'o&a/éwd urndae'@d'na a'ng

procR.s S

as =J4%m
T

J' T T il

nC,\/’m Jrn lQ_'.‘.. > '\"\Riﬂ_\}_?:
Frl V,

h

8.5 = NCum J%(Pﬂfﬂ—)ﬁ-hﬂ In V2
p;‘fl VI
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84S=7 Cv,m ih(:r_r_’-_ + "R _’_;_,L
: 2

e isobaric

Ans =1 Cy 4 (T:L
1 " —

‘me isochertc

DS = NCuyym ,l'n T o

T
forr isothesmaod
68 = MR An V2
Vi

¥ Udimg emtropy fo Atnd out olizection i—

Quppose we howe token an adliabatic aigliol
uesssel & unaicde At we hove foxer +uod mg
at olifferent +empevotures

Whene,
TSI TTTTTITETI S

Ty & Te—> Htemp. of hot Z
& cold »p ves pee.

Z
Z
? Tm | Te
g
Z
A

O Bc = Heot exchanged
het & cold yod TSP

Oy + Qc =0

Dst = HSy + OHSc

‘WI[A’WM Z

DST = - @C' + GC
TH Te

OS"[’ = @C (TH'—TC>
T Te
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Cose I ¢ - i heat Flows 5&&»7 cold +0 het sod-
ADA]= @c TH-—TC.>
Ty Te
S @
L )
®
8Sr L0 D Sp £ Sr

Case ¢ 26 heat flows gaom hot o cold

A%t 2 Qe TH"TC)
: THTC

HS >0
5 S »2S7
o amn ‘tselatec/ ;d\y‘dfem;

i 6S>0 D Process s &porFanesus
"6 85 0 2  Pypcess A8 - wponTarnedus
56 0S8 =0 =  Pypcess (s veve 6 af e,ric,u’(:' byt cum

___;anclmdfm:
Jn an teolcted fa\tfsdfem Imeyease (n
entropy rEprEsemts divection of mastuzal

Chcmné«e-

Gemfa'a% e oleal volth elossed mj}dﬁm and
ot woith isoloteol becauxe system” imtervowk
vl +h SUTTOUN Mg

Sgwhm o &uwwmw'hé = (Uruverce

ASUW{TEM = ASS&J =t as&nrr.
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f.f DSmotq) 70 = Povcess s wporrtaneows

ASwtod 40 = Poapeess 1S men- spontawerss

Process is vevessible or ot
ectc,Jdeh‘um

&‘STC‘*CU' =0

All maturod! process are wspentanepuws amd
ivrevensible it meamss enfropy of uruyerse s
f e reassim cmﬁmowa[y 63—347) about peinfs. if
i cleay that entropy 95 universe con he
creocted  but it comet T be destroyed wohile
eﬂ’w'zg can metthey be created “net be

olexs &Cd'

g). +or an tsothesmal processs of 800K codculate 6.3
0/ fé processs 1S reversible

) (5 poocess s drvevenst ble T .
s ld&d_fﬁaé
|
-y
— P =18%2 Pa ) Vi zUXID M T |
|
S -y P '
2210 Pqg 5 Va2 8Xlo ms 16 Pa (RS .
]
! : .
“) D= 'nR]n \)2_ B 0 qu a@ L{XIB‘PmS .ﬂm{,um\s
Vi 200 A ——>
(i) AS=-mRIn P2 - 8O In 2
Py 300

In imreverslble jsothesmal process, heal exc hapge

will ke (vreversible & we kmew Fhat o5+ sy |
T
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T wuch a scenasio we will cCormmect (it o/
wtate fo final wstate thwyha reversible path
L coledate &S ém:ﬁw - T froeversible we
will e Gaey poth we have agsured wo
Prer s ot actuol Aeolt exchomc?e-

b CGJGLJQJ‘T‘OT) oé ﬂ\s\guar. g

S uzrounoling fs al Moty/cs conssiolered
s r"ﬂé‘t"m'fbb.j ,Long& amnd “exch- beti>een x\ij}d'ﬁ‘lm
& wdrrounding carnot chom pYEsis Uze @ Femp.
eé WUz ax Y a  reault p&T @5 uuvfar'o-uwou?vc?
vl vemadr constant .

W L )
, Su
qsut” T e
“+yokJ
1
Assm - %uﬁo —t -%ﬂ‘s
T T

Note : Sometinies 1'6 %empe,’m:!'wafe @5 ;cwwouwdjwa
L8 mot mentiored Fher we hove Ho Toke
éf'nod temp- of Sysstern as femp: ) UW?’OU%D&'ﬂéu
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o Calewdoction aé' A8 fov vorfouwd processss b

Tsothermodl
Revexsible Twrevexsible free- Expamsion
ASt = AS+4Ss ASt = 8S+ ASs T+ will odso be,
ASTt = 0O AS = MR Inm r”“'Z/U, acdlabatic
AS = MR ‘[..r.,'\.’??/\jl ﬂ-.Sé z - ng—}- ( Ul"'\’ll} A'SS = B
AS = - ASq T ASt= AS‘—‘T)E/nV%‘
Adiabatic
Reversible Twrevewsible Free- Expamsion
ASt = 85+ OSs HSs =0 A8y =6
OSe = O HS= PCym Im T2 83 =mMRInV/
DST =0 T [
AS =0 + MR Jrn\fz./uj
T8ochoric
! 4
Revevsible Trreversfble
AST =0 ALS3S=nCum J’n T’/T,
AS+ 884,y =0 ASg =~ NCym o7
A5 - 1Cy,m 17\_‘1—_2__. T
K 831 2 DS+ 854,
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Isobavric

l l l

AST = O NS = NCp,m J“T%’
-8 = AS
s O -En CuymDT- PAU] X
=~ Gy I -

T2
% T
= -mMmcp,m LT

=
¥* Physical wsigmiticonce ef emtopy ¢

o Jt pepresemts extent @5 rardom ress

'Sg >3 S D> 8e

¢ On T-Fwoperra;(ua—f, wyanolumress wvstll (neyease
* |\Sw. No. Processs X

L Sub i maction +ve

2- Vapevisation + Ve

3 meltin +ve

4 Mel+tingvof (ce + Ve

S &i(r"ng e eﬁg +\e

. @uw’m& chemical reacotton -
aﬂ(é)—f- bB{a) — CC(&)

ﬂ"ng = O] b
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SCIENCE CAREER COACHING  11th chemistry

A’Y)S 20 = HAS = +Vve D e'a')'f"a—opj will T
BNGLD P DS =-Vve D entoopy usill V
A'hg 0= AS Com bhe +Ve oy —Vve.

* Az an‘emxc('/j{ 7, vyandemmness or entropy T ax
molecule becomexs complex.

HeL Hak Coo, K NH3z LCH4 L NHe £ Cy H,

. Jé a:f‘emr‘ciﬁj s wsoume then emteopy T with molar

) QSE58 »
6@2 > SMQ_

SNQ_ > 5”2_

Stamel o) > Sumolo,_)

ngraplr\ih} > Stdiamend)

S(p-ved) < S(p-ohite)

x T-8 o&adrmm -

) 2r nevensible lsothermal DAV »

ols = A zen T
T
ot = Tds ,[ AT v

W

S —
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Avea 05 T- S cuyve wxll aive magmituole 0-5 heat
exchonawq’ o(,u'ai'n& reversible” s atRevmol process.

) for neversible aoliabotic process :

AN

as = d‘t‘rﬂ.\/ A ¢
T A compryession
for aoliahotic process T
d‘?,zo T N/ equfnsfm
oL d&S -0 B
s— /
3 for covmet cycle !
Area 95 this oliagyoum T IS0 ex P+ “
will give met heat excha - ! 1
(:ZMMf cr;wm oleme oLu'}r'n& T ad- | v Ad- exp
J ! e. ¢ P
v Tl
e
136, CoOmp-
va
S —

¥ [hivd low ey 1hevmooymomics :
ﬁcwa'o&"rg Ao i, emtiopy 95 ssbstance
ot OK will be zero.

It meams ot oK eveny wsubstonce will be
pervfect crystod- But «till there are cestadn

stamCes which have seme entropy even ot
OK & +hat entropy s codled nesiclued emtoopy.
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-

Co & oo
Ca ¢o co (o
co w Co CCo
Co Co |oc] co
& Ww co
Sm(OK)ﬁO

QQ

o Standard w«tote i—

Fou gaeis
P=1bay
T & T

8668

Hcel

Hcel Hel Hcel Hcol Hcel
Hcl  Hcel  Hel  Hel Hel
Hcl Hel  Hel  HCL o Hel
Hel Hel  #cP  Hcel  Hel

Sm (0K) =0
oo

for wolutien (Ligwiol)

Conc- = Im
T &= TK

Pure solicls v pure Liquiols are consiolered
Ao be in their stanolovd stote.-

Nete ! Sometimess at standard state, Fempevatuse

L not gives & we meed Xempevature ‘5‘67
Coldaudatior Zhen we will wae T = <398k

QS‘['O?)O/DW‘O{ e’D?"/‘)OL,(py Cj)azﬁﬁ = AH

Standayd e’a‘)%?-opjr cha%ug = AS*

Piprali Road, Sikar (Raj.)
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e Application 9)5 +hivad Lo ef +hzmd5mamica:

| ™

) FH o uged Ao colcudote abuolute errtropy @Zf o

wiLbsstance -

AST = Sp, (TK) — Sy (0K)

Suppoxe we want Ao colwdate  amt/abselute
emf'a'opy &5 /—')(&) ot TK

A 25 nin 858, pup)e s B2 Al — Alg)
( oK) (mpt) (mPt) (BPt) ( BPY) (TK)
'I%F =1 mol
. mp+ P+
LSn= S (TH) - Sm(ok):JCde_,,_éﬂ_ +§ O dT
T T 9t T
) mp#
D HY day T
i Tg.pt + Crim T
g
1~=53
Sm CEY I
S _~ :
ot ™ 4
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Nete: Abxolute entoopy of all wubstances wsill be
positive abeve o K-

¥ Gibbis é'rae enery (G) -
* G (8 extenmsive ety and fafe ?S’U'ncfltm

Till mew Ao prwlict wpomtonily we have o oo
calculotier %{mﬁm as will as xsuvreouroling.,
\fé we want Ho é—("ﬂd aut sdpm‘f&j””’y Lot th et
deimg a cod culatien 5‘57 zaum“muwoung 77
we meed “a dthermooyriamucs pavometens
%5A%wn whiech fs G

Q:H—TS

o7 wpontaimalty

AS 7o te 2 @

dS‘Syd + dSyyzr. =0

dSde - dqfrfﬁjé‘ >0

At constant p&T

ds- d2p >0
T

d‘bP: clH ( w hen wmﬁ-npv :O)

ds-_dH >p
T

Tds- dH 20
d(H-18) €0 > (do)s-Lo
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ASpotef 7O

O’SSJKS - d_ Q_nyé_ 20

At cernsstant P& T
H= 0O+ PV
o4 = du + Pdv + vdp
d+H = o/q/P + c:)'r,oq,,tmpV
d@p = d¥ = dWnempy

ds - dip >q
<

ods - (dH" dLDnunpU\ > 0
T

(ol C‘D)mr < d WO memn PV

ib Mmern PV werxk s zewd

(dl G)py <O

R® ?e,fcvﬁ'mn/'ﬁp hetuseen BSpotad + LOp,r & +emp. g

BSqotaf = LS T AS gy,

DS Totgl = 8BS - Do

—_—

T

A consstont PE& T

LS rotal = AST -?:/r&
DS Tota) = OS— --,T—-ﬂH
TOSteted = - (OH~T2S)
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o TAST = = A‘SP,'T tWhen

?{S AST 20 = bG6p7 L0 2 Poocesy s sspontanedus
?é ASTLD = LOut 2D = Processs s mon wponTameows

Fé DST =0 = 86p,7 =0 2 Processs ia rerersi ble or ot
&%w',Ub}r'um

SHU 831 i uMHimate coritevion @é’ sdpcrn‘(‘w'we)f'?‘y

& G s olefined é‘o‘r xsf-a'hm-

!
I
|
|
|
!
[
|

|
|
|
]
I
i

N

Bclul'&'bﬁtun/ ectt_dfr'brt'um
Process — Process ——

o (ssoloted «ywstem *
>,
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% Predicting wpontancity ot comgtant P& T
4 é’w chemical Rx":-

‘RLP

A = H - TAS
g =48 &

There are £we crifesion 6::1 sportamn ei'hj
) 78'}')0!&7703/ Ao have min-. enerdy (D0H<D)
'I'I) Tefno(;eqoai( 40 have moaox- E”mPﬂ (DS >0)

Sv-No-| aH | AS| 06 process
1 @ @ © Sportaneows
2 ® S @ N~ bpm‘famm
3 ® @ | © spovstunesuss at TT
4 ® @ @ Yumn - sporfomeots o §T
5 = © @ Ywn- sspentaneeus ot T
6 © ©| © spontfomeous ot ¥ T

% Calculotion of £G:
N foy ply;d;caj Poocess -
JIn p}l,jf,dica/p‘wm}d, P& T canmof be

censstond MWJQMW{E{, A3 a reasudt xt?J*n 95 A6,
widl not predit a%‘ﬁu‘w& abeut wporrtaneity.
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11th Chemistry
G = H- TS
G = V+ PV-TS
dGg = du + pPdv + vdp- Tds - SdT
dé =

Hq - PV + PAV + vdp ~ TS - SdT
dGg = Vdp- sdT

Applicable omnly
p}\ﬂxsica.l pTOC,Et\SD:

ad i Apwext vOhereoss
presavuze ol ailbstances except warkeyr

do be im wsoliol «lodte which hass Lowest G-

At Lew pressure, &5 o
ot hy é J
Ser

Caxe Z : Noaviection @é’ & with T at conistan? pressure

oG =-8dT
( QEL) = -
AT /71
Subl imation
Solid Q
»UQ}UCJ Solid
| goud Joos Liquid
met Bpt .
T— T—

At Ao i‘empa wolid Ls more wtable & at N T,
gas (s mere otable.
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2) fov chemicol reaction *
afh + bB —/> cC + dD

865 oG 2,G Zy 6"

peHY g H AfH* 44"
By & = AG? (1 C L6 () = a 86 (n) ~bAr6 ()
Dran¥ = S (Vitg M) produes = S Vtagut)seactamts

for~ oy elements tn their nﬁem,ce satate 5—('65&
é'b’ee, energy @5 5‘mfma.n"zm (s Taken as O

Af6¥ (Ha(g)) = ©
626" (65(3)) = 0
6p G (Cearg)) # 0
06" (03(3)) # 0
076" (Cegraphic)) =0

(@) Voration &5 Dyxpn H with Yfemperature :

ah + bB Py sC 4+ 4B Doyun H'
ah + bR .lzi_)CC-f— d D 8 yun H;
dH = T‘CP;M dT
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‘t%’vlm/@«é XN

AHT2

6 HT,

T2

fd(ﬂa) 'f"‘j_é.—b,a(thdT

T

o HT,

Similazly,

OUTz =

G Ki"fchutt egq"-

601, + Brgn Cp (T2 -T))

b)) Variatm gﬁ AG weith +empevature !

af +

bR

ahr + bR

Ty P

> cC+dDdD DG T,

DBP, «C +dD 66°7,

05;'1'2

—

w"\ﬂ‘f‘a

OSTQ

bHT, = OH7, + Doyun Co (Tz_"Tl)

= 4887, t O¥dn Qo Am T2

Ty

% Relotionship between G, BxanG £ Keg -

Adé

—

Vdp* Sar

At conwtant +emp -

dg = vdp

Piprali Road, Sikar (Raj.)

Cont. No.: 9785944225, 8003024131
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dG = volp
for | mol of an (deo gous

11th Chemistry

G Poa ¥
Jda = ixrr [ 4P
G? Sibay

> G6G-G = IXRTJnP

G(R) = M (@°tA) +RTInP)

\Suppa\s,e, we ftaxke A at | bar (sta state)

Alg) ——> By)

£ =0 I mol (@)
t =t | —X x
Ga = (Ga+ RTIn Pn)mp
Ge = (G + RTInPs) Mg
— G (A G(A)
& 7 R ( y G (A) G(13)
G ( R) &(B)

Dysn® = Gp-6Gnap
At equuilibaiaum
DyanG =0 = Gx= Gg

Gn +AnPp (R = G+ RT An Pg

> | Bram G = RT Ank®

Piprali Road, Sikar (Raj.) Cont. No.: 9785944225, 8003024131
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@3@% = Gapt Gg
A process wtll meve (mn a olizection where
com V or minudmudze agibhs #oree erneryy @«5 a
sysstem (I+s)s F D

DO = RO RpH) T 3G ,)— B (n)
Q“," eq?":
Dyym G Z0= 26 (MH) — 3 O,) — Bn,)

LG (orz) = SO 0n) T 0wy
%'Qlﬂr + bR ——> cC + do

Boxn& = dOGipy + C Gy~ a ) ~ b6 ()
= o (B°) + RT1dn Pa) + C( &%y +RT Am )
— a(0%n) +RT An Pr) —
b (G3%)t+RT An Pg)
2ranG) = Dyam G +RTUInG
At equilibrium,
Dyan® =6 & §° =K
Bran G = —RTAnK

OG)': oOHC— T 48%
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oM — 1 488" = — ptln K
dn Kk = Mo_ *‘5.__._..'”0)(.._1_..
R T

Voriation of Keg, with temp.

We ore asammiha o &L BS° as temp.

imalependard:
In Ky, = B8ST - OH o\
Ti R R T @
D A L]
l =~ HS _ LA !
Jlfn <To = = X ™ @
eq” © - O
Iy KT2 _ OH° T:.-Tr)
IQT, R TI To
Endothermic Exotrhamic
A N
T T |
J'Y’)K /l A:“Q_ﬁlf
bs" W Lt N s
R As”
1R
I/T > l/'r —
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C?- o9Ha (g,)+ O2 () — RHy 0 (1)
6G = -482S KT [mol
%iwd < at Reo0kK*

—> +UB2°S X/0° = + 83 x3606 InK
Ug2se - Ink =

VY K — e‘aq
{)‘U?f Tx",!
R—> P Keg = 16%¢
280" (KI /mel) K ea,
- B'G
+ Qo0 8T Xlo
+ 100 3 X108
+ s0 17 X162 Non- S pontonesy
+ 10 67X 10
+ | 039S
0 |
- | oS |
e sTXIlo
Gpmﬁow
-50 58 X183
- 100 34 x)g]
- 200 -1 X r%s

A Phﬂ.oica.l Siqﬂi:p'('icanae 05 Gq-e'bb.es ém émv\;gﬂ(ﬁJ -

- Yt is amount @«Zj enevsy which s avadilable

$oeely b‘m oAoimg rem- PV LIS oY D(JOES'U./ W erts
A ke e/Ledw'c—ocd) WeYK Gy nmusscele wsorik

CeHin Oktag) t 602(g) —> 602(g)+ 6 Hy0(d)

B o~ S‘nokj
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AG = aH'- Toss®
=2 Al = — 300Ky

R— p b6 = +3001I<3

It meamss df 300 KT 6f non PV werk As olone
then ere mote of ‘R’ carn be converted Unto
L mof o»é— p-

* Photoymthesis RxX7 ¢ -
Cozfg)-f Ha 0 + Photern — (CsHizoé)ys'f_Oz(&)
A b = +4goKTg
e Diamend — Graphite 66" =-3KJ/mo!

dwb}j nenpv < 300<J

Alonen pyv = “dwiﬁ YU PV

trs oo

dw%frwn PV =300K7J

dwbﬂ?\.ﬁfhPU ~€ - (d Gj)P-T %Uqﬁ EB‘?CV‘)
dwmpv <300KJ

Decrease (n & ot censt PELT will be equat

Ho moxinwuum runm PV woerk Fhat com be
ex tracteo! Fremn +he aupsTem T yen s prDCasS:
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® Driving men wpomtareciss RxM :-

- QLecompossiFHon oﬁ Cus S fo (13 elements
L8 mem sspentaneowus FxXD -

CupyS(s) = 2 Cu(sy + Ses)
86" =+ 862 KJ /oy

Jt means we ca%ne*éwj puwe copper olizectly
but we camn couple it torth onether X7 1=

S (s) + 02(3) — Sou (§
> CuyS(s) T 02( — 2yt (S0 4

86" =-2914:3 KT /moy
¥ Clapeyren requodtion :-

T 4
i S
d
hmp-%k;
Al == A(3) K=p= VP

At equillibyiwm ,
Ga(d) = Gald)
AdGp (L) = dGp(9)
Niolp — Sidr= \jadp ~Sgdr
(Vi- V3) ap = (84-63) o
dp _ S3=S4 | oS

aT \)é—\“ AV
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adp . &S cl o ‘

AS = %’. cluzing phase chemge

olp _ OH
dt+  TOV
i uwe toxe Liquid gaus eg:
HLH = Quap H
P - AvapHP
ot

RT2
R, T
J dP _ [ dT . &M
Py a g T e
> InP2z - Dvap H Ll 2
Py Q2 Ty Ta

7551 wyma] B Pt
In P2 - Dyap'H [ ' _f_]
1 R T¢ Ty

e In caxse of wotev, Gloa & BL sslope @5 S-d Uine

L8 qu'{-( Ve

® Scope fov xolid - Liquid Lime is very $teap coz
AV _ﬁa’y wvolid - ,Uczw'c/ (<3S very S mod ]

¥ TJooutens Rule:-

—~ _DvapH _ ..
Al — Ag) Dyap S = TL;’;—-!MQ oy
8 8.3 /mote-

Piprali Road, Sikar (Raj.) Cont. No.: 9785944225, 8003024131



SCIENCE CAREER COACHING  11th chemistry

Accovcling o it entropy &f vopeuvisction (molay
of rwvmad Liquids at Fhely B Pt is Comstont
(0SSR ov &68J)

® /i vuwle is net applicable where H- bmo&‘rg
Aaxes place Like (n wodtey, ethamnol efc:

® It i Just amn obsevvotion.

¥ Enteopy of m}m"ng Ll r'a(.eajgoue.-d s -

P P P

i i T

VI VQ_ — V]+U2
i Ny N +MNy

Ivn‘ia//,bj b oth goxes have pressure Pl on
nfu'pcr"ng {ﬁ-r'rzno(,f PrESSUTE alsb vemounrs P.

HsS = A8+ HS2
= +mRUAn [t V2 ) + hz;:\::,{fM(\J;'FUz)
v, 73
Dyxn S = = 7y R dny ! -Ny R A V2
X "‘L = M = Vi
NNy PV, | PVa Wy +Vo
RT RT
'A"a‘xn S=—(M+mMyR [:Dh dnd) + ’3'(2‘1""0{-3j

= -'Y)TR[D(IJ'YD{I“" 3(2'17")(2]
(5 we can apply I +

fov iolead vt
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qmﬁm & Arnwswsers

L Enthalpy is an extensive property. Suppoxe that
AvH s “the entha “he redctien A— 8.

LIOhile emﬂva,lpje,@ 95 ether imtermeoliate poths
ave Ay Hy ,DyHa, DyHs et Them wWhat (s +he
relatien c:zm.mﬁ Ahem ?

- Accawéfwa Ho Hesss'ss Lawo

Dyt = Oy Hy + DyHot DyHge-.-

2: What Us the primary requirement fuel o be
a gaoo{ czaa,&‘v'y? i 531

= v a geool guali pued , it shoudd fave hu
éfa/éa‘g’r'ér'c {Zaﬁz ¢

3 [«Ohﬂ aur @5 atmosphere becemes celoley when (¢
geexs Ao upworvd ?

> Iy upper Aower of atmosphere, the pressuse is [ow.
Hemce , on ey ing upward the alr exparos (v
Whieh odr e vk fb{.f Adpe%oa'ﬂﬁ Ats  (mnternold
energy. So 413 Aempevacture “oleereases amd (T
becormes cololer-

4 LOher av ,c'o(ecxjgow expancld in vaccuwmn Them
heat is neither relecssed] ner absovbed - LO]/L:./?

> Im x'o(,ea,!étwd, there L no (rfeymeleculoy ,Zf-afrc/e-
Hemnce, wohen velume sfy gass expands then melther
eQ’LeTC?—lf Aty abxovbed npy releaveo-
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5 Why aU=0 for isothewmal expanssion ofy foleod
e 1

> S ince internal enevgy and chamge (v (mFernod
eneygy ave refoated #o temperative: I ilsothesmold

procexss, Fhe temperature remains constant. So, AU
will be zero.

6 Tolentify the exothevmic and erolothermic
Teactions eut ef the Lollowmy -
(1) %ﬁ' sy madeh box-
() -k‘:g alf (ce-
i) LOher elted metal becemes xoliol-
V) Reactiom a6 pofassictm whHh wate?-
V) Evopovation of either.
=0) Ligh+m match hox — Exothermic
(i) Meltira of fce- Enolottrermiic
(i) Loher Ymelted metal becomes solio- Exotheymic
V) Reaction 05 potastum with waler - Exothermic
(v) Evapmou‘im 05‘ EFher — Erdothermic

7 whﬂ increase im aw'r"ha.,(m.{ 06 woliol 4o Liguld ix
Lesss than lncrease im e.'bf-ha.,(.py oﬁ Liqudol ﬁ)a@d?

> Becowne - In gaseows wtate, +he olixevolerness (m
moleccde 1 move than Liquid- So (mcrease Lv
entrepy during xselid— Lquid il Less than that

gé (imcyeosse  In efr)‘f'hajpy d,ufr(fn(? Liquiol 7(‘0861&6
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8 Why fempevature o)) Fas LAmereassed om
cempresxion ?

-~ Becawuse du'afiwg compresion work (Moreases
internol e’mz'r@,y @»5 metecudes cné ads- So
Femperature @5 Gcm.ra 15 (meveased” compPIess ion.

9 for a certouin veaetion, enthalpy graph (s given
ass Follow - St bs posible fo olSfermine FAhe
upon‘fanu'-fy sfy reaction :Hvratﬁln Al curve ?

+
B s Pz?dua
Ay H- heat .abssrbed
by uumumdi'ngd
e Reoclinta

Reacton ceesdinade

= No, only enthalpy ls met reaponsible
:d?mn*f'anec'w of5 o reaetion «lnce HAhis reaction
i emolothérmic (e the velue of enex A
Ancreasding. The othen ,5a,c+a'm ALKe efn‘r"a—op.y efc-
are algso ~consslioleyeo $ov o&ev‘ewm"-n)vnﬁ Ahe

»qpovn‘-(‘amﬂ—y aé reaction -

6. 5-0 mol of ideal gas A cempressed wmm?b/g
u_p?‘o it hal +he volume at 25¢C and 4 cdm
pressure. Caletlocte the wserx olerie and heat ?

— GZFVE’T), T= 25 +238 = 288 K
R=2 S ol
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R = 8.-3143K moi’

Vi

Vo ®

W= -2: 308 wRTioC?YG?

1)

~2°3083 X SX@-314Xx298 X feg vf(}?—
/
= 858%-37

w= 8 sS3KJ

"' Parocesss Ao iothermal o HU =0
f>om 15—1'"&37‘ Ao oﬁ’ :Fhemo@wami cs

ol) = §+&0
£ =~
g = = GuSH KT
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