








Mass
Density

Volume


M
V

 

3

Kg

m



3

gm

cm

mix

Total mass of mixture

Total volume of mixture
 

1 2 1 2
mix

1 21 2

1 2

m m m m

m mV V

 
  




 

1 2
mix

1 2

2 
 

  

1 2
mix 2

  
 

1 2
mix

2 4
3 gm / cc

2 2

   
   

1 2
mix

1 2

2 2(2)(4) 8
gm / cc

2 4 3

 
   

   

mix

Total mass of mixture

Total volume of mixture
 

1 2 1 2
mix

1 21 2

1 2

m m m m

m mV V

 
  




 

1 2
mix

1 2

2 
 

  

1 2
mix 2

  
 



1 2
1 24 8

2

  
     

1 2
1 2

1 2

2
3 12

 
    

  

3 34 4
(4 2 ) (56)

3 3
   

material

mass of material

volume of material
 

2.2 1000 75
gm / cc

4 22 2
56

3 7




 



Density of substance
R.D.

Density of pure water at 4 C




w

R.D.





Weight of substance
Specific weight

Volume of substance

mg
V





Specific weight g 

Specific weight of substance
S.G.

Specific weight of pure water at 4 C




w w

g
S.G. R.D.

g
 

  
 

Density of substance
R.D.

Density of pure water at 4 C




w

R.D.





Weight of substance mg
Volume of substance V



Specific weight g 

Specific weight

of substance
S.G.

Specific weight of

pure water at 4 C





w w

g
S.G. R.D.

g
 

  
 

F
P

A




dF
P

dA


F
P

A




gauge

F Mg (volume density)g
P

A A A
(Ah) g
A


  




gauge guageP h g or P h  



x' xP P

x' 0P P h g  

x' 0P P h g  

abs atm guageP P P 

abs 0P P h g  

1 2P P





dP
g

dy
 

2 2

1 1

P y

P y

dP g dy  

2 1 2 1P P g(y y )   

2 1 2 1P P g(y y )   



0 2 1P P g(y y ) gh     

0P P gh  



h

0

F dF x gbdx   
2gbh

F
2




2

av

F 1 gbh 1
p gh

bh 2 bh 2


     

h
2

0

d gb(hx x )dx      
3 3

3h h 1
gb gbh

2 3 6

 
    

  

A B

2
P P

3


2gbh
F

2




2

av

F 1 gbh 1
p gh

bh 2 bh 2


     

31
gbh

6
  



atm atm

H 2
P g (P gH)

2 3

 
     

 

atm2P
H 20m

g
 





2 3g(2a) a 2 ga   

2 30 g(2a)
2a 2 ga

2

  
   

 



1

1

F

A

2

2

F

A

1 2

1 2

F F

A A


1 2
2 1

1 1

F A
A F

A A
  

1 2

1 2

F F

A A




1 2

1 2

F F

A A


2
2 2

F10

(1) (3)


 

2
1

2 1 2
2

A (1)
h h (6cm)

A (3)


 



6
0.67 cm

9


1 2 1
1 2

1 2 2

F F A
F F

A A A

 
     

 
2

1 2

(5)
F (900 10) 1000 N

(15)

 
     

1
2 2

1

F 1000
A (5 10 )


 

5
4

1000
1.27 10 Pa

3.14 25 10
 

 



1 2

1 2

F F

A A


2

2 2
2 1 1

1 1

A R
F F F

A R

   
       
   

2

2

12
F 10 90 N

4

 
   
 

Hg Hg w wh h  



w w Hg Hgh h  

oil waterh g 50 g      

water

oil

50 50 1
h 62.5 cm

0.8

  
  





w w liq liqh h   

liq w
liq.

w liq

h
(S.G.)

h


 


liq.

8
(S.G.) 0.8

10
 

1 1 2 2 w wh h h    

2
3

0.6 gm / cc
5

  



h 0.9 g (20 h) 13.6 g 20 1.6 g        

240
h 18.9 cm

12.7
 



l
2 g(l x) g(l x) x

3
      

lg 2 gx 3 (l x)g     

2l
x

5




1 a
tan

g
  

   
 

a
tan

g
 

2 2
A 0P P h a g   



2 2
A 0P P h a g   

2 2

1

h a g
l hsec

g


  

2 2x
y

2g




2 2

A 0
x

P P
2


 

g

3



2 2
A 0P P h a g   

2 2

2

h g a
l hcosec

a


  

2 2
A 0P P h g a   



2 2AdP dm x Adx x    

0

2

x

dP xdx  


0

2
0

x

P xdx x g    


atmP (g a)h'  

atmP (g a)h''  



gh (g a)h'   

10 76 (10 9)h' h' 40 cm    

1 1 2 2F ( gh )dA and F ( gh )dA   

dF g(h)dA 

2 1h h h and h(dA) dV  



F gdV Vg   



b

3
V 1000 V

5
  

3 3
b 0.6 10 kg /m  

appW W 1
    



W in W
b

m
mg V g mg g

 
         

W

b

mg 1 16 N
 

    

watermg V g 

5
9



b w

V
Vg g

3
   

3
b

1000
kg /m

3
 

b oil

5V
Vg g

9
  

oil b

9
5

  

3
oil 600 kg /m 

w b1

w oil

V

V

  

  

1V 1 0.85 3
V 1 0.8 4


 





liq waterin w inmg V g V g   

w inm ( )V   
3 3 6(0.8 10 10 ) (10 10 5 10 )     

w inmg V g 

2
m 1000 4 3

100

 
    

 



6 6
L250 10 800g T 250 10 g        

6 6
L250 10 1200g T 250 10 g      

v 2gh

w

B

a g 1
 

    



w

B

0 2gh 2g 1 h'
 

     

3
w

3
B

h 9 9
h' 6 cm

(2.5 1)101 1
0.4 10

   
   

           

1ice dm g V g 

1 2

ice ice
d d

w

m m
V , V 

 

w level    

w level    

w level unchanged   

Density of body
R.D.

Density of pure water at 4 C




weight of body

weight of equal volume of water

weight of body

force of upthrust due to water



wt. of body

loss of wt. in water

A

A W

wt. of body in air W

wt. in air wt. in water W W


 

A L

A W

loss of weight in liquid W W

loss of weight in water W W






A
metal

A W

W 300
(R.D.) 10

W W 300 270
  

 

A L
liquid

A W

W W 300 210
(R.D.) 3

W W 300 270

 
  

 

A

A W

W

W W

5
g / cc

4
3
g / cc

5

8
g / cc

3
7
g / cc

3



w i

0 w

V
V

   
    

0

V 1025 920
0.10

V 1025


 

W
V

g



0W

W W'


 


3 3

0W 25 N; W' 22N; 10 kgm   

3
3 3(10 )(25)

8.3 10 kgm
25 22

   






3 3

(ice) (water)

melts1 cm 0.9cm

k

0.5
h

A
 

w

0.9 0.5 0.4
h

A A


  

0.1 0.1
h 0.01 cm 0.1 mm

A 10
    



03 y
5 4 5 2 4

2

 
     

 

0

3 1
tan 0.4

5


  

0
0

a
tan

g
 

a
tan 0.48

g
  

(3 0.6)
4 2 5 5 4

2 0.1
2 5 4


    


 

a ' 0.9g

a '
tan ' 0.9

g
  



1
4 yx (5)(1) 4

2
  

y x tan ' 

21
x tan ' 5

2
 

(5 tan ') wg 
3 45(0.9)(10 )(10) 4.5 10 Pa 



1 2
1 1 1 2 2 2

m m
or A v A v

t t
   

 

dV
Q Av

dt
 

Litre m
or

sec s




2 2

1 2 2

2 1 1

v r d

v r d

   
       
   



21
mv

2

2 2K.E. 1 m 1
v v

Volume 2 V 2
  

P.E. m
gh gh

Volume V
   

Pressure energy
P

Volume


2 2K.E. 1 m 1
v v

Volume 2 V 2
  

P.E. m
gh gh

Volume V
   

Pressure energy
P

Volume




2
0 0v A a v 2gh 

0

2
0

v A
a

v 2gh






1P 1 1 1 1 1W Fdx PA dx 

1P 1 1W PdV 1 1 1( A dx dV )

2 1dm dV 

1 2dm dm

dt dt


2P 2 2W P dV

1 2P P f f i iW W (K U ) (K U )    

1 2PdV P dV

2 2
2 2 1 1

1 1
dV v dV gh dV v dVgh

2 2
            
   

21
P v gh

2
   

2P v
gh

2
 



2P v
h

g 2g
 





2 2
1 2 2 2 1 1

1 1
P P v gh v gh

2 2
        

2 2
1 1 1 2 2

1 1
P gh v P gh v

2 2
        

21
P gh v constant

2
    

2P 1 v
h

g 2 g
 



P
g

21 v
volume head

2 g


21
P v gh

2
   

2P v
gh

2
 


2P v

h
g 2g
 





2 2
1 1 1 2 2 2

1 1
P v gh P v gh

2 2
        

 2 2
2 1 1 2 1 2

1
P P v v g(h h )

2
      

5 3 2 2 3
2

1
P (2 10 ) (10 )(5 4 ) (10 )(10)(10)

2
    

5 3 5
2P 2 10 4.5 10 1 10     

5 5
2P 3.045 10 N /m 



2
2

6
A 1.2 m

5
 

2 2
1 1 1 2 2 2

1 1
P v gh P v gh

2 2
        

5 5 3 21
2.5 10 0 0 2 10 10 v 0

2
        

2 2
1 1 2 2

1 1
P v P v

2 2
    

2 2 2
2 1 1 2

1
(v v ) P P 8 N /m

2
    

2 2 1 2
2 1

P P1
(v v )

2


 


8
0.01 J / kg

800




2 2
0 A 0 B

1 1
P v gh P v

2 2
      

B 2

2

1

2gh
v

r
1

r


 

   
 

2

2 10 1.8
10 m / s

1 (0.8)

 






1 1 2 2A v A v

1
2 1

2

A
v v

A

 
  
  

2 2
1 1 2 2

1 1
P v P v

2 2
    

2
2 21

1 1 2 12
2

A1 1
P v P v

2 2 A

 
     
  

2
2 1

1 2 1 2
2

A1
P P v 1

2 A

 
    
  

2
2 1
1 2

2

A1
gh v 1

2 A

 
    
  

1/2
2
1

1 22 2 2
2 1 2

A 2gh
v 2gh 1 A

A A A


 
   

  

2 2
1 2

2gh

A A

2
2 1

1 2 1 2
2

A1
P P v 1

2 A

 
    
  

1/2
2
1

1 2
2

A
v 2gh 1

A


 
  
  



1 2 2 2
1 2

2gh
v A

A A




1 2 2

2 10 20
v 6 15 m / sec

(10) (6)

 
 



2 2
1 1 2 2

1 1
P v P v

2 2
    

2 2
2 1 1 2

1
(v v ) P P

2
   

2 2
2 1

1
(v v ) gh

2
   

2 2
2 1v v gh  
2 2 2 3
2v (2 10 ) 2(10)(5.1 10 )    



2 2
0 A 0 B

1 1
P gH v P g(H h) v

2 2
         

2
B B

1
v gh or v 2gh

2
   

2 2
y y y

1 1
H h 0 gt from s u t a t

2 2

 
     

 

2(H h)
t

g




x

2(H h)
R v t 2gh

g


  

R 2 h(H h) 

2 0

2
v (P P ) 2gh  





H
h H h or h

2
  

max

H H
R 2 H H

2 2

 
   

 

dm
F v

dt

 
  

 

d( V)
F v

dt




dV
F v

dt
 

F v (Av) 

2F Av 

v 2gh 2 10 10 10 2 m / sec    

2(H h) 2(15 10)
T 1 sec

g g
 

  

v 2gh

2(H h)
t

g



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