


 

  
* 
* 
*
*
*
*
*
 

  
 

  

  











    
    
q = 0 T = 0 U (or) H = 0 p = 0 V = 0

U, H, G, S



 



(q)

* 
* 
 (w)

Tf

T

Ti

Tf

T = Tf - Ti

Ti






- q

+ q







X 

Y 
Y
X 




A

B

2

2

m

v

P

T

e

m

v

P

T

e

m

v

P

T

e



 

}
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W = F X d (f  d )

 = P X A X d (P = F/A)

W = PV - 

Wrev = -2.303nRTlog (V2 / V1) 

Wrev = -2.303 nRT bg (P2 / P1
)

W = + Ve 

W = - Ve 

 ((u) or (E) –>  

* (u = u2 - u1)

* 

* u = -Ve 

u = +Ve 

*u = qv 

 E = q + N

E = q - W E = q - P V 

 (H)  (U) (or) (E)

 

(qp) (qv)

qp = H qv

qp = E + PV (E = qp - PV) v
q E   (W= 0)

  = H E P V    pv = nRT

n Pv = nRT

  = H E nRT   

*  

E 

H = E + pV = E + ng RT

T = 0 E = 0

 0H 
q = E - W

q W   (E = 0)

 (C)

1OC 
q = C (Tf - Ti)

q = C . T

q
C

T



(Specific heat)

2 1 H = H -H


2 1 = u -uu

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* 1g 


.

q
C

t m



. .q C t m 

Cp & Cv 

 qv = CrT = u
v

dE
Cv

dT

   
 

 qp = CpT =H

Cp

Cv


H = u + (pv)
p

dH
Cp

dT

   
 

  = 1.66 (mono atomic gas) H = u + RT

  = 1.40 (Diatomic gas) CpT = CrT + RT

  = 1.33 (polyatomic gas) Cp = Cv + R

Cp Cv R 

Hreaction = H (product) - H (reaction)

H =          

  

* 
( ) ( )( ) 2 2g gsC O CO  393.5

f
H KJ   

*  2 42C H CH  748
f

H KJ   

*  2HCl NaOH NOCl H O   57H KJ   





*  NaCl aq NaCl  5H KJ   

(Heat of Solution) 

  

*  2 ( ) 2 ( )s l
H O H O Hfusin = 6KJ 

*  2 ( ) 2 ( )l g
H O H O Hvap = + 40.6KJ 

*  HSublimation of Iodine = + 62.4KJ 



 (HO)

* K 1atm 
O

fH  O

fH  O

fH 

* 

 
H B.E.B.E. 
 B.E = -Ve (
B.E = +Ve

QB365 https://www.qb365.in/materials/



 (Hess’s law of constant heat of summation)

*


i) H
A B

  ii) 1 2H H
A C B

   1 2H H H     H 

( ) ( )4 22
g g

CH O

890H KJ   1 607H KJ  

( )( ) 2 ( ) 22 1 2
gg lCO H O O 

2 283H KJ  

( )2 2 ( )2
g lCO H O


qv = C X dT (C - 
dE = qv = C X dT dt - 
dE = qv = S X m X dT dE - 

S - 

>
> 
> 
> 





 (S) 

> 
revq

S
T



>S = S - S - 
> K-1 (or) JK-1.

> S = 0, S > 0.

>

S = 2.303nCr log
2

1

T

T
+ 2.303 nR log

2

1

V

V
 (T V 

S = 2.303nCp log
2

1

T

T
+ 2.303 nR log

1

2

P

P
 (T P 

 

 ST = 2.303 nR log
2

1

V

V
 = 2.303nR log 

1

2

P

P

 SP = 2.303 nCp log
2

1

T

T

 Sv = 2.303 nCv log
2

1

T

T





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 
S   H / T
S   H / T
S   H / T


S S S>0

S 
G)
G)

G = H - TS *

 O
G  = -2.303 RT log K *G = G2 - G1)

GO = - nFEO Cell *J mole-1 (or) KJ mole-1

*G = 0 T 
H

G




 

G = 2.303nRT log
2

1

P

P

* G = 2.303 nRT log
1

2

V

V

        

G = H - TS

H S G  
     2O3   3O2

     N2+H2   2NH3

   
     2H2O   2H2 + O2

   
     2C + 2H2   C2H4

H term dominate at low temperature At OK

S term dominate at high temperature G H  
OK 

 
OK 
CO, NO, N2O, 


2a

Ti
Rb



SA SB 
57 13.7

H SA SB

KJ or KCal

 
 



( )

( )

WA or WB

SA or SB -57KJ (or) -13.7KCal 

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 120J 1.10atm 
0.5L 2L 1L atm = 101.3J)

Given : Soln:

q = 120J u = q-w (w = (-) ve 
P = 1.10atm W = -pv

V1 = 0.5L V2 = 2l   = -1.10(2-0.5) = - -1.650 L atm

u =?  = - 1.650 X 101.3J

 = - 167.1J

E  = 120 - 167.1 = -47.1J.

 300K ½ 2atm 


Given : Soln:

T = 300K W = 2.3030 RT log 
1

2

p

p

n = ½ mole = 2.303 X ½ X 8.31 X 300 X log 
2

200
P1 = 2atm P2 = 2ooatm = - 5744J

W = ?

 100OC 1atm 41KJ mol-1 

Given : Soln:

T = 100OC = 373K H2O(l)   H2O(g)

P = 1 atm H = u + ng RT

H = 41KJ mole-1 u = H - ng R+

u = ? = 41-1 X 8.314 X 373

= 37.904 KJ mole-1

 25g 2K 


 
.

q

T m
Given : m = 25g   q = 121.6 

T = 2K

= 
121.6

25 2X
= 2.432 JK-1g-1


( ) ( ) ( )2 2 2 2

g g g
OF H O O HF  

 Hf  OF2 = 23 KJmole-1

Hf H2O = -241.8 KJmole-1

Hf HF = -268.6 KJmole-1

Soln:

Hf  = H H 

= 2 (-268.6) - (23.0 - 241.8)

= -537.2 + 218.8 = -318.4 KJ mole-1


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 

( ) ( )4 2 ( ) 2 ( )2 3 2 4 ?
g g g lCH O CO H O H    



( ) ( ) ( )4 2 2 2 ( )2 2 1.... 890.3
g g g lCH O CO H O H KJ      

( )22 2 2 ........2. 566.0
g

CO O CO H KJ    

Soln:

2CH4 2COreverse

- 

( ) ( )4 2 2 2 ( )2 4 2 4
g g lCH O CO H O   H = 2 X -890.3 =>-1781KJ


( ) ( )2 ( ) 22 2

g ggCO CO O  H = +566.0KJ

( ) ( )4 2 2 ( )2 3 2 4
g g lCH O CO H O   H = -1215KJ

  135J   156J 



Soln : E = q + w

= +156 - 135 = +21J

8. 225g 25OC - 100OC 

Soln :

q = m X X T

= 225 X 4.18 X (100 - 25OC)

= 7.05 X 104J = 70.5KJ

9. 

i) 
( ) ( ) ( )2 2 33 2

g g g
N H NH 

ii) 2

( ) ( )12 22 11 12 22 11s aq

H O
C H O C H O

Soln :

* 

* 

 CO2 - CO 

CO

CO2 



 273K 6.025KJ mole-1, 1 



Soln : S 
H

T

 


6.025 1000

273

X
J mole-1

= 22.07 JK-1mole-1
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
( )2 ( ) ( ) 2

1
2

2 gs sM O M O   H = 30KJ mole-1 S = 0.07KJ K-1 mole-1



Soln :

H = 30 X 103 J mole-1 S = 70JK-1mole-1

G = H - TS (G = +Ve

H > TDS

H

S




>T 428.57K 

330 10

70

X
 >T T > 428.57K 

428.57K > T T < 428.57K 

 g 0OC to 2OC 

Cal g-1OC-1

Given :

m = 5g qv = Cv t - m

t = 2 - 0 = 2OC qv = 0.172 X 2 X 5

Cv = 0.172 Cal g-1OC-1    = 1.72Cal

qv = u = 1.72Cal

 = 1.7 X 4.2J = 7.224J

14. Fe2O3(s)
 - 824.2 KJmol-1


( )( ) 2 2 ( )4 30 2

gS sFP Fe O 

Soln :
1

2 2 3 12 3 824.2Fe O Pe O H KJmol
      .......1.

 2 2 3 2
4 3 2 ?Fe O Pe O H    

 H2,Cl2 HCl KCal mol-1 HCl 




( ) ( )2 2 ( )

1 1
?

2 2g g gH Cl HCl H   

Given : 
( )

1

2 ( )2 104 .........1
g gH H H KCal mol  

( )

1

2 ( )2 58 .........2
g gCl Cl H KCal mol  

1

( ) ( ) ( ) 103 .........3g g gHCl H Cl H KCal mol
   

(1) X ½ ½H2  H H = 52 KCal mole-1

(2) X ½ ½Cl2  Cl H = 29 KCal mole-1

(3) X - 1 H + Cl  HCl H = -103 KCal mole-1

½ + Cl + ½ Cl2  HCl H = 22 KCal mole-1
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 

CH4 - HO -74.81 KJ mol-1. S 

C     H2   130.7,     CH4   186.3 JK-1

C +2H2   CH4

SO = SOPdt - SO reaction = 186.3 (5.70 + 2 X 130.7)

-80.8JK-1 mole-1

GO = HO - TSO

= -74.81 - [(298) (-80.8 X 10-3) = -50.71KJ mole-1

17. ( ) ( ) 2( )
2 2

g g g
NOCl NO Cl฀

400K - 

H = 77.2KJ mole-1 & S = 122JK-1mole-1

Soln :

G = H - TS

= 77.2 - 400 X 122 X 10-3 KJK-1 mole-1

G = +28.4 KJmole-1

G = - 2.303RT log K

2.303

G

RT




= log K

-
28400

2.303 8.314 400X X
= log K

- 3.708 = log K

Anti log (-3.708) = K

1.95 10 4X K 

 298K1L-10L 



ST = 2.303nR log 
2

1

v

v

= 2.303 X 1 X 8.314 X log 
10

1

= 19.14 JK-1mole-1

SA to B = 50 JK-1mole-1

SB to C = 30 JK-1mole-1

SD to C = 20 JK-1mole-1

S A to D = ?

Soln :

SAD = SAB + SBC - S(DC)

= 50 + 30 - 20

= 60 JK-1mole-1

A B

D C





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 C6H6(l)
 H2O(g) CO2(g)

 

KCal 1Kg 

6 ( ) 2 2 ( ) 2( )

15
6 3 6

2
l g gC H O H O CO   



2 6 6( )6 3 11.7 .............1.
O

l fC H C H H KCal   

2 2 2 ( )

1
68.3 .............2.

2

O

g fH O H O H KCal    

( ) 2( ) 2( ) 94 .............3.
O

s g g fC O CO H KCal    





6 6 26 3 11.7 .............
O

fC H C H H KCal   

2 2 2 ( )
33 3 3 68.3 .............

2
O

g fH O H O H X KCal    

2 26 6 6 6 94 .............
O

fC O CO H X KCal    

6 6 2 2 2
15 6 3 780.6

2
O

fC H O CO H O H KCal     

78g C6H6   -780.6 KCal

1000g C6H6  
780.6

78
 X 1000

= 10067.7 KCal

 H-H, O = O, O - H KCal mole-1 



2( ) 2( ) 2 ( )
1

2g g gH O H O 

H-H O = O 
H = - 2 HO-H + HH-H + ½ HO = O

= -2 X 111 + 104 + ½ X 118

= -59 KCal mole-1

 0.250g 20OC

21.26OC 

6.52KJ / OC.

C(Diomona) + O2(g) CO2(g) H = ?



q = C X t

q   6.52 X (21.26 - 20.00)OC

= 8.22KJ

q  = - q 8.22KJ

H 

H = 12.01g X 
8.22

0.250

KJ

g


-395KJ

( ) 2( ) 2( )
395

diomond g g
C O CO H KJ    
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

 



a) ;H Ve S Ve      b) &H S  +Vee c) &H S  - Vee d) H Ve S Ve    
2. 1g 1K 

a) b) c)  d) 

 

a) G = RT/nKC b) G = RT/nKC c) GO = RT/nKC d) GO = RT/nKC

4. A B 40KJ / mol-1 A B reverssible

path B A irreversible path 

a) 40KJ b) > 40KJ c) < 40KJ d) zero

5. N2 + 3H2 2NH3, H u



a) H > u b) H < u c) H = u d) H = 0

6. XY, X2 , Y2 -X2 XY

- f H = -200KJ mole
-1

a) 400 KJ mole
-1

b) 300 KJ mole
-1

c) 200 KJ mole
-1

d) 100 KJ mole
-1

 Ti 

Tf 

a) Tf  > Tf  b) Tf  Tf  

c) Tf   > Ti   Tf   = Ti  d)  Tf   = Ti  

 

a) b)

c)d)

 H 

a) 
2

H OH H O   b) 
2 3

H O H H O  
c) 2 2 22H O H O ฀ d) 3 3 2CH COOH NaOH CH COONa H O  

10. 
a) b)
c)d)

 H H 
a) HCl + NaOH b) H2SO4 + NaOH c) CH3COOH+NaOH d) HClO4 + KOH

12. 
a) E = q-w b) E = q + W c) E = q + W d) E = q + W

 
a) +Ve H & +Ve S b) (-)Ve H & (-)Ve S c) (+)Ve H & -Ve S d) (-)Ve H & (+)Ve S

14. G : H - TS 
a) b) c)d)

 
a) b) c) d) 

 T S H 



a) b) H > TS

c) H < TS d) 
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 

a) 0
dE

dT

   
 

  b) G = -Of E
O cell

c) 2

dE a

dT V

   
 

  d) E = 0

 8( ) 2 2( ) 2 ( )
3 5 3 4

g g l
C HS O CO H O   300K DH DE - 


a) + 300 X 8.31 J/mol b) - 300 X 8.31 J/mol c) 3 X 300 X 8.314 J/mol d) -3 X 300 X 8.314 J/mol

19. 
a) 
b) 
c)  d) 

 
a) b) 
c) 
d) 

 

a) nRT/n V2/V1 b) Cv (T2 - T1) c)  V d) 

2

1

dv
22. T

a) - G = WMax b) GO = – RT/nK c) G = -nf Ecell d) H = TS

 
a) S > O b) S < O c) H < O d) a > O

 
a) JK-1mol-1 b) J mol-1 c) J-1mol-1 d) JK mol-1

 2 298 0bO bO G   

2 298SnO SnO G O   pb,Sn 

a)  b4+, Sn4+ b)  b4+, Sn2+ c)  b2+, Sn2+ d)  b2+, Sn4+

 
a) b) 
c) d) 

 
a) b)  c) d) 

 
a)  b)  c)  d) 

 
a) b)  c) Erg  d) 

 
a)  b) 
c)
d) 

 
a) b)
c) d)

 
a) G b) H c) E d)  V

 
a) b)  c) d) 
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 
a)>b)<
c)
d)

 
a) H2O b)  c)  d) 

 
a) isotherm b)  c) Isochore d) 

 
a)  b)  c)  d) 

 
a)  b) 40.45 KJ mol-1K-1 c) 75.48 KJ mol-1K-1 d) 

 

a)  b)  c)  d) 

40. 1g 12.3 KCal 

a) -369 KCal mol-1 b) -295 KCal mol-1 c) -12. KCal mol-1 c) +30 KCal mol-1

 

a) 0, 0E W q    b) 0E W q    c) 0, 0E W q    d) 0, 0W E q   

42. 
a) S system >0 S universe< 0 b) S > 0, S >0

c) S > 0, S >0 d) S < 0, S < 0

43. 

a) b) 
0

Tm
Cp

S dt
T

  

c) 
f

f

H
S

T


  d) G = H - TS

 
a) H S TS >H b)H, S H >TS

c) S  d)H S 
45. Cp - Cv = R . R 

a) b) 
c)               d) 

 2 4 24 2 10.17SiO HF SiF H O H KCal     
2 4 24 2 36.7SiO HCl SiCl H O H KCal     

a) HF, SiO2 HCl 
b) HCl, SiO2 HF 
c) HF, HCl SiO2 d) SiO2 HF, HCl 

 308K - K500J 

a) q = W = 500J, E = 0 b) q = E = 500J, W = 0 c) q = W = 500J, E = 0 d) E = 0, q = W = - 500J

 
a) b) c) N2(g) d) N2O(g)

 
a)  b) c)  d) 

 
a)  b) 
c) c)
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