













































































































































Heat Thermalphysics

Gas laws

Boyle's law
Pressure is inversly proportional to volume

Pat keeping temperature constant Isothermalchange

P Y or PY K

Formula Pill Pall

p p pi is

a constant grip
is a horizontal

v Tt por y

Charles law
Volume of a

gas directly proportional to its
Thermodynamic Temperature
The term thermodynamic in Physics is used to indicate

temperature measured in Kelvin scale
Vat Pressure constant

V KT k

Bar unitof Pressure

The bar is a unit of pressure, equal 
to 100,000 Pa. The bar is not an SI 
unit, but is accepted for use with SI 
by BIPM - The International Bureau 
of Weights and Measures. The bar is 
convenient as it is quite close to the 
value of the standard atmosphere 
(1.01325 bar).


















































































































































X
I

formula
T2

Ya Ya

Tyla Tle
absolute

Zero temperature

Absolute Zero

Convert 27 C in to Kelvin If Examiner asksfor suitable

no of decimal places

27 273.15 300.15 k place 0 15 in conversion

otherwise

W 273 15 Temp in Kelvin Wt 273 TempinK

W temperature in OC is ok
















































































































































Properties of Thermodynamic Scale

Thermodynamic Temperature refers to temperature measured in

Kelvin scale

2 This scale doesn't have upperfixed point

O Its lower fixed point is called absolute zero OK

0 It is a therotical scale doesn't depend upon any physical
property

Pressure law
Pressure of a gas

is directly proportional to its
Thermodynamic temperature

Pat Volume Constant Iso Volumetric changes

P KT or Py K

Formula
I PI

p

TU
















































































































































Universal
gas

law
This law combines all 3 results into a single
equation

Boyle's k or PI Efla
f charleslaPressure

low

Ideal gas Equation

PV n RT
n number of moles

R Universal Gas constant

R 8.31 JK mot

Define Ideal gas Any gas which follows the relationship
PY nRT for all values of Pressure Volume temperature
it is stated to be an Ideal gas
















































































































































Kinetic Theory of Gases

It refers to a set of Basic assumptions in relationship
with properties movement and behavior of Ideal gas
These assumptions are as follows

O Gas molecules are in continues random motion

There are zero intermolecular forces of attraction b w ideal gas
molecules

O Volume of gas is negligible as compared to the volume of
container

O Gas molecules perform perfectly Elastic collision with the
walls of the container

























1cm 156m3

m3 m3

x156

PV n RT

2.5 105 4.5 153 n 8 31 290

n 0.4668

Avagados constant



























Na Allargando's
constant

PV n RT n 0.47 noofatoms n x NA

0 47 6.02 1023
h 2.5 105 4.5 103 150

2 8 1023

8 31 290

r o 6 10
10

Vol ofeach atom Ite 0.6 10
10

9.1 10
31

Total volume 91 153 2.8 1023

2.5 157

V container 4.5 10 and Vga 2.5 15 m
It can be saidas negligible hence it can be
stated as Ideal gas






























































































PV n RT

1 15 0.2 034 831 T

3 9105














Fora Putney
32.5 1533

N O 34moles




































































When Tap T is opened gas
Forwholesystem will get transffeed from

B to A until both systemsP 3.9 105
are at the same finalpressure
i e 3.9 105Pa

O34 0.2 0.54

11 2.5 1.6 153

apply PV n RT 356k





















































Px nRT

if pressure
According to formula PI n RI p a n

decreases by 0.4
then

V R t is noof moles mustalso
constant decrease by 0.4 So

based on this statement

Ipouymole In
a period

we can conclude
35days these

molesescaped 0.41 6 mmoles escaped

ofatoms Mx Na

0.0241 6.02
1023

1471222 35 246060

n I
















































































































































Gas molecules perform perfectly Elastic collision with the
walls of the container

As the molecules rebound elastically from the wall
they bring about a change in momentum DP thereby

exerting a force on the wall 9 since Force perunit
area leads to pressure we can say Ideal gas
molecules exert Pressure on thewalls of the container

This pressure exerted by ideal gas can be calculated

using the formula

P Ipcc derivation required

P Pressure

I density of ideal gas
a mean square speedof ideal gas molecules

mean


















































































































































E I The gasmolecule of mass m starts from
on wall EFGH and strikes the oppositewall

e
ABCD and returns back to starting pointD at

Assume that speedof gas molecule in

a direction is Cn

F men f man 2mL
t t

since t

get
F 2mF 2mn 2

F ment
L

P E if it

t
P mfs
















































































































































Assuming there are N number of molecules all travelling
in X direction hence Pressure exerted becomes

P N m Cnt 30 N Mootmolecules
V Ccny mean square

speedin Xdirection

P Cn M mass of all Totalmess
molecules

P S any mm
pitablectes

no ofmolecuted

m mass of one molecule masothmolecule

N No of molecules
M total massof allmolecules
M Nm

Last Step
Assuming in Reality themolecules travel with almost identical

speed in all directions A direction Y direction 2direction

o an at the

Since Cn Cy Cz Assumind identicalspeed in all directions

C 3 ci or

Cn a
















































































































































From Step 5 Cn Icc let us replace this
into 4mequation

P Sta

P.jp Final answer

How to calculate Pressure exerted by ideal gas molecules

using
the above equation

P feces
density Ukgm100m15 200mg 400ms

500m15
300ms

Calculate the pressure exerted by ideal gas

C 1002 200 4002 3002 5002

5

I X05 mags

hence P feces
P 4 1.1 1057 P 1 5 105Pa
















































































































































If You plot a graph of Pressure on Yaxis and

I density on A Axis

p
Pa P

t105 Y m a

5 T Ckgm 3

Calculate the mean square speed of the ideal gas whose

graph is shown above

mean square speed c y find

grad gas

251 to
c 120,000ms

Question Calculate

To get this answer we must square root the

previous answer

Nito 346my J This quantity is known as rootmean
squarespeed rms
















































































































































Formula for calculating Derivation is Required

Total Kinetic Energy of all Ideal gas molecules

KE IN a

Previous

p g g E

Pet a
Crossmultiply

3VP Mcc

Multiply both sides by t

IVP IMC

art
IM a 3py

Since PV nrt

IM c In Rt
















































































































































2 Average Kinetic Energy of an Ideal gas molecules

Im cc's Derivation is Required

M a z n Rt

Replace M with Nm where N is of molecules

I rj c 3 n RT

Incas 32ft

NA Average Constant is defined as of molecules N

per mole n

hence Na

Ima 2 Eat
Last step Since R 8.31 constant and NA 6.02 1023constant

for sipmlyfying we can replace Ig as k

where K Fahence Imd KT 3
















































































































































k Fy 134
138 10

23
Jfk

K 1.38 1523 K is called boltzman constant

O Formula for Pressure Exerted by Ideal gas

P feces

Pit co

Pettitte
Total KE of Ideal gas Molecules

IM so 3 PV

IM cD ZnRT
Avg Kinetic Energy of Single gas molecule

m ca 3 KT

where K Fa 113g
k 1.38 10

23
Boltzmann constant
















































































































































Based on

Img 3 KI

Since m and K are both constants
KE of ideal gas only depends upon its temperature

a a T
OR

X IT

Crms VT

Q Use the above result to prove that for an
Ideal gas the product of its pressure Volume can

be expressed as follows

P V NKT Derivation is Required

P31 Psa and I Mea Kt

P twice
3PX Nm c multiplybyt

3 PVIN.mej
PV 3kt N

PV NKT










Molecules collide they case change in momentum

which leads to force and forces per unitvolume

is P





























































































































Molecules collide Elastically to cause Dl Change in

momentum If it causes force to be exerted
Force per unit Area gives rise to Pressure

P f e a

1 02 105 o a c

CZ 340,000 mys

N 340,005 580

580

Cms 153 546
rms NF

rms W NT
820m51




















































































































As Coms at if Tremain constant Crm also remains

unchanged
































27.2 273 15 Appropriate no of D P

27 2 273.2

300.4

27.2 to 38.3

rise'c rise k
11.6

mean square speed

Peter In RT MILD
P.tt ccD III m c

3 PV Nm Cc's

3Pv NIK If KE
i K Fa

Na Avagadosconstat E KTIE



Py n RT

2 1 107 7.8 10
3

8 31 290

68m ol

KE 3kt

3 1.38 10
23 1290

6 1521

Total KE

6 15 x 68 6.02
1023

2.5 105
















































































































































Internal Energy

Internal Energy is the sumof KE and Potential Energy
Elastic Potential Energy of the molecules
KE depends on temperature

Elastic Potential Energy depends upon Intermolecular bonds

For Ideal gas we know that there are no intermolecular forces

of attraction hence

PE 0
Internal Energy Kinetic Energy

only for Ideal gas








































Yoldgas is negligible as compare to volume

A container

Ga molecules are in continus random motion

P tea
Petya

No molecules

mean square speed


































Peter In RT MILD
P.tt ccD Lift m c

3 PX Nm Cc's

3PV NICS E

K Ra


















Steps

step2

Assuming that moleculestravelwith
identical speeds in K Yand i

C Con's Cy
azz

Since
CnD LC yY L 227

C2 3 on Can ICE
ReplaceLen's tea to get ph 3Nm c


















































27 273 300k

Crm s 520 at 30011
































