
DENSITY AND PRESSURE



Mass

Amount of matter present in a body to level 1

The measurement of inertia is called mass 1 A level and beyond ) ✓

Inertia : It is the tendency of body to resist sudden changes
in its state of rest or motion .

• The greater the mass, the greater is the inertia . 91s harder to
start or stop a heavier object due to more inertia .

• SI Unit : kg • Scalar Quantity
Lecture 2 by Professor Julius Sumner Miller Youtube Video



Weight and Gravitational field .

s

v LF
Gravitational field is a region in space

<

around a mass where another mass

experiences gravitational force.
> ← gravitational

field line
T

n

T

weight is the effect of gravitational field
on mass .

Fuel- = ma

w = mg

Volume

space occupied by an object is called volume .

• Regular shaped object : Formula OR Liquid displacement method
• Irregular shaped object : liquid displacement method



Liquid displacement method

• Object is more dense than liquid

☐

Vobject = V2 - V ,
v1

V2

• Object is less
>

light
dense than liquid object

V3

V1
V2

> heavy Vol . of object = V3 - V2
metal

Q

V2 -

- Vol
- of liquid V3 : Vol . of liquid
+ +

Vol . of metal metal + light
object



Density
Understanding -

. It tells of how much of mass
Mass per unit volume is stuffed /concentrated in a

given volume .

p= M SI Unit : kgm -3
V

Density of mixture of liquids

-

V3 Given

- -

V2
-

V
, - density of =

Mmix
=

Mi + Mz

mixture Vmix Vmix

P
,

M
' MLP, Mz

%



water glycerine mixture

p
,

__ I gcni
} Pz=lo3 gun

-3 Pmix -- I. 1- gcm
-3

V , = ? ? V2 -_ 40cm} Vmix :

m
,
= ? ? Mz = ? Mmi×= ?

mipv
density = Mass mix 1.1 = V1 -152

✓ mix V
,
-140

1. 1 = M,
+ Mz V1 = 80cm

}

V, + V2
1. 1- = 111th + 1131140 )

V1 -140

V1 = 80cm}



PRESSURE
Pressure

n
R contact force = Weight

R = W

Force per unit surface area .

D= F- so P=WrW A A

P= F SI Unit : Pascal 1Pa )

A- Scalar quantity. R ' R = Wcoso

F-I so P : Wcoso

Things to know about force f. wuoi A A

-10 u

✓ It is the contact force exerted wv

by the body on the surface ^
f- = 20N

✓ It must make an angle of F- F- = 81
90 with the surface .

A A

V 100N

80N v
"

contact force
"



Atmospheric Pressure Values Of Atmospheric
101325Pa 1.01 ✗ 105Pa

Pressure exerted due to air molecules 760 mmHg 760 torr

present in
- the surroundings .

1- atm 14.7 psi
Pressure

How atmosphere exerts pressure ?

✓ Air molecules are in a continuous random motion
✓ They collide with one another and with the walls

of the body .
✓ This results in change of momentum
✓ Its rate of change of momentum is force , that
force per

unit area is called pressure of gas .

Atmospheric Pressure decreases with height

Reason 1 : less density of air causes less no. of collisions
Reason 2 : lower temperature results in molecules moving slower

so less force and hence less pressure .



Pressure in Liquid IP -

- pghl Example
P : 1000 kgm

-3

P=¥ g : 9.8ms
-2

"

2m^

→ P= W ✗ •- - -¥ Find the value
h

w A- 3m of I. Pressure due
v

D= my v to liquid at ✗
A Ii,

-

total pressure at ✗

A
"

^
as p=m so m=fV

V I, PL = pgh
→ P=pVg = 11000119.81127

A P
,

= 19,600Pa
as ✓ = Axh so

ii. Pi = PL + Palm
→ P=pl*×h)g = 19600+1.01×105

A- Pt = 120,600Pa
P -

- pgh
P=pgh is applicable on solids , liquids

P : pressure p : density and gases provided that they have
g : gravitational ace hh : depth uniform density .



Barometer > vacuum
11

An instrument used to measure

the atmospheric pressure . 16µm > Mercury

• At sea level
,
760mm of mercury v.

. - -

was able to balance atmospheric
pressure .

• At higher pressure , liquid column pµg= 13600 kgm
- 3

pm,o= 1000141ms
increases in length and vice

versa .

P = pgh D= pgh
101325

13600×9.8
=
h 101325

1000×9.8
=

h

i 51760mm hug : 0.76m hit,o
= 10.3m

1760mm )
'

Mercury being heavier required
less column to balance

atmospheric pressure .



t.IN#.:.rH-
• ,

Max pressure Imax depth )(
> Liquid exerts equal pressure oil all points at a specific depth .



Manometer

Pgas > Palm Patient Pgas

gasgas
== 1 Palm
gas

'am%pgmt " 'm ma 1111

heat pgas cooling
Pgas = Palm

Pgas = Put Palm Put Palm = Pgas -1Pa



" "

EXEAT.

P at A
, B, C ,

D
,
E and F is exactly same

as all points are at the same depth !



Upthrust
FF ' Fnp = Fa - Fi

• It is an upward force acting as P=F so F=PxA

on the body submerged in fup
'd A-

a fluid . Fup -

- EA - EA

If Fup -- ( Pz - F) A
• It is due to - the difference in
pressure at the

-

top and Pi : Pu + Palm Pz : Put Palm
bottom surface of the object Pz - P , = that Palm -42 , + Palm )

in the fund .

= Pu -1¥- Du -Paint
Pz - P , = 122 - Pu

F- Fup=( Plz - Pu / A
Pi Fi hi Fnp = lpghz - pgh , / A

tvttt
a

F-
up
-

. pglhz - hit Ah2
→ ←

→ ← It Fup=pgHA- ←

← r•
→

HIT
Pz Fz



Fup = pg HA Fnp =p gvobj -
OR

as A ✗ H = Vobj so f-
up

-

- pgv
y ↳

F-up = pgvobj density of volume of
liquid liquid

"

displaced
"

Fap : Upthrust force
p : density of liquid as p : my

so m=pV
g-. qrav . field strength
Vobj : volume of object Fup = If V1 g

Fwp -

-

mg

Fun. w

The UPTHRUST force is equal to
1 the weight of - the liquid displaced .

V01 . of object : Vol . of liquid displaced
Vobj = V



j
P
,
= Palm P

,
-

- Palm

I

=É
-

I Pz= Palm-112, h , P
,
= Pa -112←

[ Pz : Palm-112 ha H v
ar

Fup= 1Pa - P
,
)A Fup= 1Pa - P

,
)A

" "

FP
,
-
- Pa + p,

h ' H

=# 12 -Hala =# P
,
-1Pa / A ' '

^

=L RIA =( RIA Fup =/ Pz - P, )A Pr : Path

Fnp=fghA Fnp=fghA = Ita +Pieta - PHA Fup -

- ( Pz - RIA
=/ 172-17,1 A = Ita -112

,

-Ha - PHA
• Less depth ,

hence • More depth , hence more = pglhz - hit A = 1172-17,1 A
less upthrust . AP upthrust . BP increased . Fnp=pgHA = pglhz - hilt
is less . Fnp=pgHA

• Liquid displaced
• less liquid displaced , increases so more • Upthrust is max • Upthrust stays same
so less weight and weight and hence as DP is max . as DP stays same .
hence less upthrust . more upthrust . Liquid displaced is No more liquid

equal to size of displaces upon
object . further submerging.



Object moving in a fund
Upthrust , ! ?R In air

, for small size objects , upthrust force is negligible !
'

air Reason : Density of air is so less that weight of
air displaced because of object is negligible compared

vw to the weight of object itself .

In case of a liquid , upthrust force is significant due to large
density .

• W > Upthrust ^
f-up

o WL Upthrust
f-up fl f ? drat

• fog
,
> pug Rising • Pobj < Puiqmd

i r sinking
at

,
i t.net : ma a

"
'

,
I F-net = ma

w - Fup - f-☐ = ma Fup - W- f-☐
= ma

v W
' i'Ñ

,

"
'

Farag
• Drag force ✗ velocity of object
• Its object accelerates in a liquid , drag force increases until resultant
force acting on body is zero. Now body moves at constant speed .
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ON / 2011/1712

F P=pghI
h

P 291 8056--930 xg×
0.036

MJ / 2016/1712 p= oeoszpa
h= 0.8dm

1=1.22+20--74
p = 0.98 kgm-3

•

1? ??

0.9819in 5000m
P -- pgh
= 10.98/(9.7-115000) P= 100,000Pa •

= 47530Pa r 100,000-47530--52470 Pa



ONI 2014/1713

Pa = PB

§ f.9/4.
-
- 1.Ha

t 4.1247 = Path
4 %4 K
k
.

% 2 pp =p.
A B

Pp

a-
-

t
.



ON 1201511713

Px =P,

I 144=184
I 850×30=1000 Xhw
4

% 25500=1000 xhw
/ 25-5^1 % hw -_ 25.5cm

A "
to - - - - - - - - - -← - 4A
x Y

A- 30-25.5

K -
-
4.5cm



MJI 2015/1713

760mm Hg
x

Pp =P, + Patin

P -- x -1760 t t Pp -- Pat Palin
×

4 P i

t t f p -- 150 -y ) -1760

17--810 - y
'l -1760=810 - y

/ IP %
,

a -14--50

as y > a

P=x -1760 17=810 - y
'

- 20-1760 12--810 - 30

12=780 V p -- 780 r



✓

I

②

④ Palm
③ +40=10+20

IT -11.01×105 -- pgh -15.0×10
"

v
① 5×9.8

③
⇒a

-11-01×105=113600719.8) h t 5×104

• h -- I Im



• same pressure at a
X X X

particular depth on
-

the

top and sides in A . >

° Pressure increases with

depth .




