
P =  (Pressure)

V =  (Voluem)

T =  (Temperature)

M =  (Molar mass)

P =  (Density)

Cp = 

(Specific heat at constant pressure)

Cv = 

(Specific heat at constant volume)

 = 

(Ratio of specific heats)

f = (Degree opf Freadom)

U = (Internal energy)

 = Mean free path 

KB = Boltzmann’s constant 

NA = (Avogadra’s number)

m = (mass of the molecule)

V–2 = (mean of squre speed)

Vrms = (Root mean square speed)

Vmp = (Most probable speed)

R = (Universal constant)

R = 8.315J / mole K.

KB = 1/38 X 10–23J/K

Specific heat capacity of water

 = 4200 JKg–1C–1



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v Kinetic theory of gases)
` 

` 



` 

` 

` 



` 

PV = RT)






v 

` ‘l’  ‘m2’ N 

  V       

Vx,  Vy,  Vz 

` X - 



` = (–mVx – mVx) = –2mVx
`        

 


2lS
Vx

 

` 



` n = 2
Vxn

l


(Momentum) = 
2

2
2
Vx mVxX mVa

l l


 S - 
2mVx

l

S - 

2 2

2 3 ( )mVx mVx i
l X l l X l l

  


N - 



 X 

Vx1,  Vx2, Vx3 ...... Vxn 


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S 

2 2

3 3

22
321

3 3 ............ xnxxmV mVmVx mVP
l ll l

   

   2
1

2 2 2
2 33 .......... xvx x

mP Vx ii
l

V V V    


2
1

2 2 2
2 32 ..........

x
xvx xVx

V
n

V V V
 

   



2 2 2
x ZyV VV 

1

2 2 22
y ZxV V VV  

22 3 xV V
22 1

3
xV V

  2
3

mP Vx
l

 

2
3

1
3

mP V
l

   
 

2

33
mVP

l


N - 

2

33
NmVP

l


n = N/l3

 
2

3
mVP n

21
3

P nmV

=> n/m ––> - 
2 3PV

P


2
V 

3
RMS

pV




=> PV = RT 
MP

V


 

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



 ––> 

 ––> 

/ /RTV P M RT p
P

    

 PM = PRT

 
P RT

M
 



 3RTVrms iii
M

 

=> (or) rms  T
=> 

(or) rms 
1
M



T1,  T2 M1 M2 

 
1

11
1.Vrms T

M


 
2

22
1.Vrms T

M


 
 

1

1

1 2

2 2

Vrms T M
Vrms M T





2
1
3

NmVP
V



2
3PV NmV

23 1
2 2

PV NmV

  
2

3
2 2

NmVRT PV RT    

23 1
2 2B BA

RN K T NmV K
NA

      
 

 23 1
2 2 AB B

mNK T NmV N K  

23 1
2 2BK T V 

K  ––> = 1.38 X 10–23JK
NA ––> 
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  N K f

1.  (Monoatomic) . 1 0 3

2. (Diatomic) 2 1 5

3. (

 3 3 6

 Triatomic (non - linear)

4. 

Triatomic linear) 3 2 7

v (Equipartition of Energy)

ï 

`        



` (
1
2 KT) 

` 

(translational) (rotational) (energy mode)

(
1
2 KT) 

` (Vibrational) 

2 X 
1
2  KT = KT..

` / / 
1
2  KT

` = 
1
2  KT

Monoatomic) 





= PE + KE  (PE = 0)

=  KE

=> KE = 
3
2  RT  

`          


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ï 

 Vrms 
2 1 2 3 BK TVrms V

m
   
 

(Root Mean square speed)

 (Average speed) 
8 BK TV

m


 (Most probable speed)
2 BK TVm

m


v (Degree of Freedom)
(Position) (Configuration)|

 (Co - ordinates) 





f = 3N – K
f ––> 

N ––> 

K ––> (Constraine) (or) 

(Independent realtions) 

` (KBT)
` (3KBT)
`   

N 

(Mean Position)  

KBT. (3KBT).
ï 

U = 3KBT X NA = 3RT (KB X NA = R)
 Q = U + PV = U, V 

  3 3Q U RT R
T T T

C   
  

  


v (Specific Heat Capacity)
` Monoatomic gas)


(f = 3)
(internal Energy)

3
2 ABK T X NU 

3
2

RTU 

` (Cv)

3
2

dU R
dT

Cv 
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` (Cp)
Cp . Cv = R 

Cp = R + 
3
2 2 R

Cp = 
5
2  R.

` ()

5
3

Cp
Cv

  

ï (Diatomic gas)
`         



` 

` = 2
` f = 5


5 5
2 2B AU K T X N RT 



5
2

dUCv R
dT

 

 
7
2

Cp Cv R Cp R   

7
5

Cp
Cv

   

ï 

Triatomic gas (linear)
f = 7

U = 2


 KBTNA

U = 2


 RT..

7
2

dUCv R
dT

  

Cp = 
9
2  R

9
7

Cp
Cv

  

ï 

Triatomic gas (Non - linear)
f  = 6
U = 3KBTNA = 3RT

3dUCv R
dT



44 &
3

CpCp R
Cv

  
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ï (Polyatomic gas)


    



3 3
2 2B B ABK T K T f K T NU    

 


3 3
2 2U RT RT f RT  

3U RT f RT 

 3 fU RT 
` 

Cv =  (3 + f) R,  Cp = (4 + f) R

4
3

f
f

  
  



` Cp - Cv = R 





f - 

,
2 2

Rff RT dU
dT

U   ,
2 2

RRf f
Cp RCv  

 22 2 212
/ 2

2
R

R

R ff RCp
Cv f f

fR

X   
   

 
 

n - 

T 

QV = n CVT
T.

Qp = n CpT
QP = U + W =>   nCp T =  n Cv T + PV

 PV = nRT  (or)  PV = nRT
 Cp T = n Cv T = n RT
(or) Cp = CV + R

Cp – CV = R 



 = Cp / Cv (or)

=> Cp - Cv = R  & 
Cp
Cv



Cv – Cv = R

=> Cv =  1
R

 
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ï 

(Workdone by an Idal gas)


V, P, A,  (dx)


(P) 

A 

W = F – dx = PA dx
= P (A dx) = P.dV

dv >  0 W = +Ve, f dx 

dv < 0 W = – Ve, V1 V2 

2

1

V

V
Pdv  

ï P – V 



(Variables) P – V X 

Y 

L 

M 

L  M 



P - V 

 ‘L’  ‘M’ 



 (Contracting system), – Ve 



L - M - M - L – 



ï 

i) A ––> B  

` ALB 

ii) B ––> A 

` B / A 
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(Expansion) [(ASFBLA) ]
 – [(ASFBIA)]
 = (ASFBLA) – (ASFBIA)

=  (ALBIA) (– (Loop)




` (Macrocopic) 

(microscopic)|
(Kinetic theory)

` 

` 
  

 

`         





` 





` W = FS = PAS AS 

(V). W = PDV.

` 

` 







1 ,
V

P   PV =   P1V1 = P2V2 = 







V  T, 
V
T  = 

` (or) 

 



P T,  
P
T

  

` 

 



(P, V, T) N1 = N2
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` 







PV = n RT
P ––> (Pressure), V ––> (Volume), T ––> (Temprature)
n –––> R ––> 

P –  SI Nm–2

V –  SI – m3

T – SI – K

R - 
22PV Nm X m

nT  X K
R




 

R = Nm–2m3K–1 / mole
R = NmK–1 / mole
R = JK–1 / mole (or) Jole / mole – K

=> R = 8.315 J / mol k
`  


` 

(a)      


(b) 


(c)     


(d) 


(e) 


(f)    


(g)  


` T – 

23/2
. ,

25 2B B

m mVnVdv N e dV
K T K T

  
  

 

  23 2. 4 ,bv
en V dv na v dv 

,
2 2B B

m mb
K T K T

a



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

 f - Cp / Cv 

a) 
21
f

 b)
21
f

 c) 1
2
f

 d)  1 2
f



 A 

o B - 

a) 
3
4 O b)

3
2 O

c) 
4
3 O d)  2 o

 500K P - 6g 

       2
P



300K 

a) 2g b) 3gr c) 4g d) 1g
 Cp – Cv =  x1 Cp = Cv = y x, y 



a) x = y b) x = 7y c) y = 7x d)
1
2

x y   
 

 ‘T’ (K) 

a) 
1
2

x y   
 

 KT b) KT c) 
3
2  KT d) 2KT

 16g 16g 
Cp
Cv 

a) 1.4 b) 1.54 c) 1.59 d) 1.62
 27OC   500m3 - 

0.5 –3OC 

a) 700m3 b) 900m3 c) 1000m3 d) 500m3

 

0.048eV. 



a) 0.0015 b) 0.003 c) 0.048 d) 0.768
 



a)  b) 4 -  c)  d) 4 - 

 1OC 1% 



a) 100K b) 100OC c) 200K d) 250OC

 
PV
T 

a) 2Jmol–1K–1 b) 8.3cal mol–1K–1 c) 4.2J mol–1K–1 d) 2 cal mol–1K–1
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 V1, V1 R, S P1, P2 





a) 
1 1 2 2

1 2

PV P V
V V

 b)   

1 1 2 2

1 22
PV P V

V V


 c)
1 2 2 1

1 2

PV P V
V V


 d)

   
 

1 2 1 2

1 22
P P V V

V V
 



 300K 4 X 10–10N/m2. Cm3 - 

(K6 = 1.38 X 10–23J/K)
a) 100 b) 105 c) 108 d) 1011

 
Cp
Cv

 M, 

a) 1
R

  b)  1
R

  c)  1
R

M

  d)  1

RM
 

 



a) 
5
4

R b)
9
4

R c) 
3
4

R d) R

 P1, P2 T1, T2 



P - T - 
P
T 



a) 
1 2

1 2

P P
T T

 b)
1 2

1 2

1
2

P P
T T
 

 
 

c) 
11 2

1 2

2P T P T
T T



 d)
11 2

1 2

2P T P T
T T




 27OC 1500m3 

–3OC 2 - 

a) 1500m3 b) 1700m3 c) 1900m3 d) 2700m3

 8 X 104 N–2 

4Kgm–3 

a) 3 X 104J b) 5 X 104J c) 6 X 104J d) 7 X 104J
 PV / T & P T1 & T2 

1g O2  = 1.427Kgm–3

A PV / T T1 & T2 

a) 0.259 JK–1 and T1 < T2
b) 8.314g Jmol–1K–1 & T1 > T2
c) 0.259 gJK–1 & T1 > T2
d) 4.28 gJK–1 & T1 < T2

 



a) V1 = V2 = V3 = V4
b) V4 > V3  > V2 > V1
c) V1 = V2 ; V3 = V4 V2 > V3
d) V1 = V2, V3 = V4 V2 < V3
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II

 V P T 
m 


a) 
P

KT b)   
Pn
KT c)  

P
KTV d) mKT

 

a) PV = RT b) PV = 2RT c) 
1
2

PV RT d) PV = 4RT

 A B 

A - B - A - B - 

1.5 A B 

a) 2 b) 
1
2 c) 

2
3 d)

3
4

 V = 1.00m3 300K 

3000K 



a) b) 

c) d) 

 (STP) 

(2AO).
a) 1.75 X 10–4 b) 1.5 X 10–4 c) 12 X 10–4 d) 1.125 X 10–4

 A B 

 V  4V A B 

5.0 X 105 pa (300K) 

1.0 X 105 Pa (400K) 


a) 2.5 X 105 Pa b) 2.0 X 105 Pa c) 3.0 X 105 Pa d) 1.5 X 105 Pa

  (P)(V) (T) 



a) BK NPV
T

 b) BK NP
VT

 c) PV = KBNT d) BK NV
P

T


 NTP 
a) 3.3 X 10–10m b) 3.3 X 10–9 m c) 3.3 X 10–8m d) 3.3 X 10–7m

 27OC 1500m3 
–3OC 
a) 1500m3 b) 1700m3 c) 1900m3 d) 2700m3

 27OC 

a) 600OC  b) 327OC c) 54OC d) 300OC

 

a) b) c) d)
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 

A P, B 

a) 
3
4

Po b)
3
2

Po

c) 
4
3

Po d) 2 PO

 m1 = 7g (M2 = 28) m2 = 11g CO2 (m2 = 44),
300K (P = 1 atm–1)
a) 1.44 6g per litre b) 2. 567 g per litre c) 3.756  g per litre d)  4.572 g per litre

 r.m.s C 

r.m.s. a) 8
C

b)  10
C

c) 4
C

 d) 2
C

 300K 6.21 X 10–21 600K

a) 12.12 X 10–21J b) 8.78 X 10–21J c) 6.21 X 10–21J d) 12.42. X 10–21J

          

r.m.s. a) 3  b) 3  c)  d) 
 

a)  b) 
c)  d) 

 (T) 

a) 3KT b)
1
2  KT c)

3
2 KT d)

5
2  KT

  

a) 
9
4
R

b) 
9
2
R

c) 
13

4
R

d)  
13

2
R

 NTP - T1K. T2K 


a)  2 1
3
4 BN K T Ta    b)

2

1

3
4 B

T
N Ka

T
 
 
 

c)   2 1
3
8 BN K T Ta   d)   2 1

3
2 BN K T Ta 

 3  ¼\ V_  \ «Ãb  k V¥ k Vª m ( = 5/3)   ( = 7/5) 

 a) 
9
11 b)

11
7 c)

12
7 d)

15
7

 
Cp
Cv  M 

 a) 1
R

  b)  1
R

  c)   1
R

M

  d)  1

RM
 

 

a) 
3
2  RTT b) 

7
2 RTT c) 

5
2 RTT d)

9
2 RTT

 Cp –Cv = x Cp = Cv = y x y 

 a) x = y b) x = 7y c) y  = 7X d) x =
1
2 y

 f 
Cp
Cv 

a) 1 2
f

 b)  
21
f

 c) 
1
2

f d)
1

2
f
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