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s

Fl
ow

 o
f f

lu
id

s 

St
re

am
li

ne
 : 
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 li

qu
id

 fl
ow
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he

n 
th

e 
ve

lo
ci

ty
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 le

ss
 th

an
 c

ri
tic

al
 v

el
oc

ity
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h 

pa
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ic
le

 o
f t

he
 

liq
ui

d 
pa

ss
in

g 
th

ro
ug

h 
a 

po
in

t t
ra

ve
ls

 a
lo

ng
 

th
e 

sa
m

e 
pa

th
 a

nd
 s

am
e 

ve
lo

ci
ty

 a
s 

th
e 

pr
ec

ed
in

g 
pa

rt
ic

le
s.

 
T

ur
bu

le
nt

 : 
W

he
n 

ve
lo

ci
ty

 o
f l

iq
ui

d 
flo

w
 is

gr
ea

te
r 

th
an

 c
ri

tic
al

 v
el

oc
ity

 a
nd

 p
ar

tic
le

s
fo

llo
w

 z
ig

-z
ag

 p
at

h.
 

Fo
r 

an
 in

co
m

pr
es

si
bl

e,
 n

on
-v

is
co

us
, s

tr
ea

m
lin

e,
ir

ro
ta

tio
na

l f
lo

w
 o

f f
lu

id
,

 
 

 

 

 

m
=

a 1v
1ρ

1=
a 2v

2ρ
2

fo
r 

an
 in

co
m

pr
es

si
bl

e 
liq

ui
d,

 
ρ 1=

ρ 2 t
he

n 
a 1v

1=
a 2v

2
or

 a
v=

co
ns

ta
nt

Pa
sc

al
’s

 la
w

 : 
Th

e 
pr

es
su

re
 e

xe
rt

ed
 

at
 a

ny
 p

oi
nt

 o
n 

an
 e

nc
lo

se
d 

liq
ui

d 
is

tr
an

sm
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ed
 e

qu
al
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 in
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ll 

di
re
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io

n.
H

yd
ra
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ic

 b
ra

ke
s 

an
d 

hy
dr

au
lic

 li
ft

s
ar

e 
ba

se
d 

on
 P

ac
al

’s
 la

w
. 

Pr
es

su
re

(P
)

(
)

0
lim A

E
∆

→

∆
=

=
∆

Pr
es

su
re

 e
xe

rt
ed

 b
y 

a 
liq

ui
d 

co
lu

m
n 

of
 h

ei
gh

t h
, (

p)
=

hρ
g

th
ru

st
(F

)
ar

ea
(A

)
A

m

   

Ex
ce

ss
 P

re
ss

ur
e 

in
si

de
 a

 b
ub

bl
e 

(s
oa

p)
   

   
   

   
   

   
   



P ex
ce

ss
 =

P ex
ce

ss
 =

Eq
ua

ti
on

 o
f c

on
ti

nu
it

y 
  

=
dF dA

F l

2S
r

gco
sθ

ρ

4S R2S R

V
2g

h
=

 w
or

k
do

ne
in

in
cr

ea
si

ng
 a

re
a 

   
   

   
W

in
cr

ea
se

in
su

rf
ac

ea
re

a
   

   
   

A
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∆

2
1

P
v

gh
co

ns
ta

nt
2

+
ρ

+
ρ

=

H
o

w
 t

o
 u

n
d

e
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ta
n

d
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in
d
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?

�

�
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Pr
in

ci
pl

e 
of

 c
al

or
im

et
ry

 

St
ef

an
’s

 B
ol

tz
m

an
n 

la
w

N
ew

to
n’

s l
aw

 o
f c

oo
lin

g

W
ie

n’
s d

isp
la

ce
m

en
t l

aw

Kirc
hhoff ’

s la
w

Te
m

pe
ra

tu
re

Expansion
or area 

Superficial 

T
h

er
m

al
 c

on
ductivity

Sp
ec

ifi
c H

ea
t

Latent H
ea

t

T
he

rm
al

 P
ro

pe
rt

ie
s 

of
 M

at
te

r

Thermal Expansion

In
cr

ea
se

 in
 d

im
en

si
on

s 
du

e 
to

 in
cr

ea
se

 in
 te

m
pe

ra
tu

re

D
eg

re
e 

of
 h

ot
ne

ss
 o

r 
co

ld
ne

ss
 o

f a
 b

od
y 

or
m

ea
su

ri
ng

 d
ev

ic
e 

=
 T

he
rm

om
et

er

Re
la

tio
n

C
ub

ic
al

 o
r v

ol
um

e 
ex

pa
ns

io
n

In
cr

ea
se

 o
f l

en
gt

h 
of

 a
 s

ol
id

 o
n 

he
at

in
g.

 
C

oe
ff

ic
ie

nt
 o

f l
in

ea
r 

ex
pa

ns
io

n

 α
∆

=
=

∆Τl
l 0

In
cr

ea
se

 in
 a

re
a 

of
 a

 s
ol

id
 o

n 
he

at
in

g.
 

C
oe

ff
ic

ie
nt

 o
f s

up
er

fic
ia

l e
xp

an
si

on
 β

∆
=

=
=

∆A
dA

A
T

A
dT

γ=
2β

=3
α

or α:
β:

γ=
1:

2:
3

In
cr

ea
se

 in
 v

ol
um

e 
of

 a
 s

ol
id

 o
n 

he
at

in
g.

 
C

oe
ff

ic
ie

nt
 o

f c
ub

ic
al

 e
xp

an
si

on
.

 
∆

=
= 

   
   

   
 

∆V
dV

 γ
V

T
V

dT
 

  ,
 Y

 =
 Y

ou
ng

’s
 m

od
ul

us
 

 ∆
∆ 


=







F
l

Y
A

l

Sp
ec

ifi
c 

he
at

 c
ap

ac
ity

 C
 =

 
=

∆
s 

   
   

 ∆
Q

   
   

  m
T

 

H
ea

t c
ap

ac
ity

 s
 =

 ∆ ∆

Q T
  

M
ol

ar
 s

pe
ci

fic
 h

ea
t c

ap
ac

ity
, c

 =
 

∆
=

∆
s

Q
   

   
 n

  T

H
ea

t l
os

t =
 H

ea
t g

ai
ne

d

H
ea

t r
eq

ui
re

d 
to

 c
ha

ng
e 

th
e 

st
at

e 
of

 u
ni

t m
as

s 
su

bs
ta

nc
e

Fo
r 

w
at

er
, l

at
en

t h
ea

t o
f f

us
io

n 
La

te
nt

 h
ea

t o
f v

ap
ou

ri
sa

tio
n 

 
=

Q
L

m
  3

.3
3

10
=

×
f

L
 J

kg
 

5
 2

2.
6

10
=

×
vL

 J
kg

or

b 
(W

ie
n’

s 
co

ns
ta

nt
)

 
1

λ
 m
 ∝

T

 λ
=

m

b T  
3

2.
9

10
−

=
×

m
K

A
t a

ny
 g

iv
en

 te
m

pe
ra

tu
re

 
=

=
 c

on
st

an
t

e λ a λ
E λ

Fo
r 

a 
pe

rf
ec

tly
 b

la
ck

 b
od

y,
 e

=
1

En
er

gy
 p

er
 u

ni
t a

re
a 

pe
r u

ni
t t

im
e 

is 
gi

ve
n

or

 
(

)
0

σ
=

E
T

T

 (
)

(
)

2
1

.
=

−Q
x

K
A

T
T

t

Fo
r 

sm
al

l t
em

pe
ra

tu
re

 d
iff

er
en

ce
 b

et
w

ee
n 

a 
bo

dy
 a

nd
 it

s 
su

rr
ou

nd
in

gs
, t

he
 lo

ss
 o

f
 

 
(

) 1
2

=
dQ

k 
  T

T
dt

R
el

at
io

n 
am

on
g 

di
ff

er
en

t t
em

pe
ra

tu
re

 s
ca

le
s

 
0

32
27

3.
15

10
0

0
21

2
32

37
3.

15
27

3.
15

−
−

−
=

=
−

−
−

C
F

K
T

T
T

Thermal

Laws

A
 fo

rm
 o

f e
ne

rg
y,

 tr
an

sf
er

re
d 

be
tw

ee
n 

tw
o 

sy
st

em
s 

by
 v

ir
tu

e 
of

 te
m

pe
ra

tu
re

 
di

ff
er

en
ce

.

Ty
pe

s 
(I

n 
so

lid
s)

   
   

 (i
)  

  C
on

du
ct

io
n 

: h
ea

t t
ra

ns
fe

r 
th

ro
ug

h 
m

ol
ec

ul
ar

 c
ol

lis
io

ns
 

   
   

   
   

   
w

ith
ou

t a
ny

 a
ct

ua
l m

ot
io

n 
of

 m
at

te
r.

   
   

 (i
i)

   
C

on
ve

ct
io

n 
: h

ea
t t

ra
ns

fe
r 
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 a

ct
ua

l m
ot

io
n 
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 m
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te

r
 

w
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 th
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m
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iu
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ze
, s
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 b
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 tr
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in
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l c
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n 
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R
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ti
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m
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ho
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 h
ea

t t
ra

ns
fe

r 
re

qu
ir

in
g 

 
   

   
   

   
   

no
 m

at
er

ia
l m

ed
iu

m
.

   
  

=
–R

 –
 0

80
 –

 0

l –
 l 0

l 0(T
 –

 T
0)

A
 –

 A
0

A
0(T

–T
0)

V
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0
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0(T
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 T

0)

n
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0
0

−
−

he
at
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iv
en

 b
y

/
/

,
,

5
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4

σ
=

E
eT4

 E
 e

T
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−
4

4

m

w
ith

ou
t c

ha
ng

in
g 

its
 te

m
pe

ra
tu

re
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=
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.7

 ×
 1

0-8
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er
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d

e
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,
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It
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 th
e 

st
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t o
f t
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 c
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se
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 E
ne

rg
y;
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 th
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m
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d 
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st
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ne
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er
 g

ai
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 lo
se

s 
he

at

–
P

P
V

–P
V

2
2

1
1

1–
W

or
k 

do
ne

 w
=

T

V

K
el
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Pl
an

ck
St

at
em

en
t

Clau
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s
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at
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en
t

It
is
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r
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en
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or
ki

ng
 b

et
w

ee
n
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y
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o
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w
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se

so
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 r
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n 
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e 
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tio
n 

of
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at
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re
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r
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d
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e
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m
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et
e
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er
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of

th
e

M
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su
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f m

ol
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 d
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r
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m
.

N
o 
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s 
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e 

w
ho
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le
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su
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e
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an
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of
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t.
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d

 M
ap

?

�

�

F
ir

st
 L

e
v

e
l

T
h

ir
d

 L
e

v
e

l

�S
e

co
n

d
 L

e
v

e
l



14	 Oswaal NEET (UG) Year-wise Solved Papers

of Gases

Behaviour
Charles’s
Law

M
ea

n Fr
ee

 Path

Law of E
quipartit

ion  Energy

Assumption of Kinetic 

Theory of Gases

D
eg

re
e 

of
 fr

ee
do

m
 (f

)

R
oo

t m
ea

n 
sq

ua
re

 S
pe

ed
Pr

es
su

re
 ex

er
te

d 
by

  g
as

D
al

to
n’

s L
aw

 o
f P

ar
ti

al
 P

re
ss

ur
e

Boy
le’

s L
aw

 G
uy

 L
us

sa
c’s

 L
aw

 B
eh

av
io

ur
 o

f 
P

er
fe

ct
 

G
as

 a
nd

 K
in

et
ic

 T
he

or
y 

A
n 

id
ea

l g
as

 sa
ti

sf
ie

s  
eq

ua
tio

n 
PV

 =
 n

R
T 

at
 

al
l p

re
ss

ur
e 

an
d 

te
m

pe
ra

tu
re

 n
 =

 n
o.

 o
f

 m
ol

es
, R

 =
 N

A
k B u

ni
ve

rs
al

 g
as

 co
ns

ta
nt

V
 ∝

 T
V T

 P
 ∝

 1 V
  

PV
 =

 c
on

st
an

t 
   

   
   

   
  

 

 
 

 P
 ∝

 T
 (I

f V
 =

 c
on

st
an

t) 
P T

 =   c
on

st
an

t 

or
 

1
   

2

1
   

   
 2

P
P

T
 T

=

To
ta

l p
re

ss
ur

e 
of

 a
 m

ix
tu

re
 

of
 n

on
 - 

re
ac

ti
ng

 g
as

es
,

 P
 =

 P
1 +

 P
2+

...
...

 +
P n

U
nd

er
 th

e 
sa

m
e 

co
nd

it
io

n 
of

 te
m

pe
ra

tu
re

 
an

d 
pr

es
su

re
 e

qu
al

 v
ol

um
es

 o
f a

ll 
ga

se
s 

co
nt

ai
n 

eq
ua

l n
o.

 o
f m

ol
ec

ul
es

.
i.e

. N
1=

 N
2

2
1 3

rm
s

P
  V

=

3
3

3
rm

s

PV
P

RT
M

   
   

   
   

M
=

=
=

1
2

3
...

N
a 

v
v

N
+

+
+

+
=

  

8
8

0.
92

3
a 

v
rm

s
rm

s
RT M

π
π




=
=

=









 

M
os

t p
ro

ba
bl

e S
pe

ed

Sp
ec

ifi
c H

ea
t C

ap
ac

ity

2
2

0.
81

6
3

m
p

rm
s

rm
s

RT M




=
=

=










Sp
ec

if
ic

 H
ea

t C
ap

ac
it

y
fo

r a
n 

id
ea

l g
as

, C
p–

 C
v 
=

 R

fo
r m

on
oa

to
m

ic
 

 

  
 5 3

p v

C C
= 

γ 
=

  
fo

r d
ia

to
m

ic
 

7 5
p v

C C
= 

γ 
=

  
fo

r p
ol

ya
to

m
ic

 g
as

es
, 

H
en

ce
, f

 is
 th

e 
de

gr
ee

 o
f f

re
ed

om
 

(4
)

(3
)

p v

C
f

C
f

+
=

+
  

•
 

A
ll 

th
e 

m
ol

ec
ul

es
 o

f a
 g

as
 a

re
 id

en
ti

ca
l.

 
•

 
Th

e 
m

ol
ec

ul
es

 o
f d

if
fe

re
nt

 g
as

es
 a

re
 

di
ff

er
en

t.
 

•
 

Th
e 

m
ol

ec
ul

es
 o

f g
as

es
 a

re
 in

 a
 s

ta
te

 o
f r

an
do

m
 

m
ot

io
n.

 

•
 

Th
e 

co
lli

si
on

s o
f g

as
es

 m
ol

ec
ul

es
 a

re
 p

er
fe

ct
ly

 
el

as
tic

.

 

 

En
er

gy
 a

ss
oc

ia
te

d 
w

it
h 

ea
ch

 d
eg

re
e 

of
 fr

ee
do

m
 p

er
 m

ol
ec

ul
e =

 1 2
K

B
  

R
el

at
io

n 
be

tw
ee

n 
Pr

es
su

re
 (P

)
an

d 
K

in
et

ic
 E

ne
rg

y 
(E

)
 

3 2
E

  P
V

=
= Fo

r m
on

oa
to

m
ic

 g
as

: f
 =

 3
Fo

r d
ia

to
m

ic
 g

as
 :

(i)
 a

t r
oo

m
 te

m
pe

ra
tu

re
, f

 =
 5

(ii
) a

t h
ig

h 
te

m
pe

ra
tu

re
, f

 =
 7

Fo
r p

ol
ya

to
m

ic
 g

as
:

(i)
at

 ro
om

 te
m

pe
ra

tu
re

, f
 =

 6
(ii

)a
t h

ig
h 

te
m

pe
ra

tu
re

, f
 =

 8

2
2

1
2

2k BT

nd
d

P
λ

π
π

=
=

γ 
=

ρ

v
v

v
v
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(I
f P

 =
 c

on
st

an
t)

=
 c

on
st

an
t

   
 V
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 V
2

 T
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 =
  T 2

(I
f T

 =
 c
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an
t)
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P 2V
2
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v
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v
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v
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K
B
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=
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n
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d
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V
el

oc
ity

 in
 S

H
M

Energy in SHM

Damped O
sci

lla
tio

ns 

D
is

pl
ac

em
en

t i
n SH

M

P
h

as
e

Fr
eq

ue
nc

y 
Ti

m
e 

p
er

io
d

 (T
)

Forced O
sc

ill
at

io
ns

O
sc

ill
at

io
ns

  


 

Ev
er
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os

ci
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to
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 m
ot

io
n 
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 p

er
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di
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  b
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 e
ve

ry
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di
c 

m
ot

io
n 

ne
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 b
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at
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a 
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