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  Rank in order, from largest to 
smallest, the magnitudes of the  
3 forces required to balance the 
masses in the Figure. The 
masses are in kilograms. 

A.   F1 = F2 = F3 
B.   F3 > F2 > F1 
C.   F3 > F1 > F2 
D.   F2 > F1 > F3 
E.   F2 > F1 = F3 
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Draw the FBD for each weight.  The pressure in the fluid for 1 
and 3 is the same, and equals 600*9.8/A.  Thus the force 
applied is the same for 1 and 3. 

  Rank in order, from largest to 
smallest, the magnitudes of the  
3 forces required to balance the 
masses in the Figure. The 
masses are in kilograms. 

A.   F1 = F2 = F3 
B.   F3 > F2 > F1 
C.   F3 > F1 > F2 
D.   F2 > F1 > F3 
E.   F2 > F1 = F3 



PHYS 1021:  Chap. 15, Pg 4 



PHYS 1021:  Chap. 15, Pg 5 

Density 

10-1	
 100	
 101	
 102	
 103	
 104	
 105	
10-2	


Density  (kg/m3) 

He 
Air 

H2O 
Hg H2 Oil 

Some common densities: 
 air at sea level      1.29 kg/m3 
 water                    1000 kg/m3 
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Pressure 

Atmospheric Pressure  P0 

vs. 
Ouch! 

same force, different pressure 
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  The maximum pressure any organism can survive is about 913 times 
atmospheric pressure.  

  Only small, simple organisms such as tadpoles and bacteria can survive 
such high pressures.  

Fang-toothed fish 
5000 m 
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Pressure in Fluids 

Pressure increases with depth !! 
Pressure is constant at a given depth - 

hydrostatic 

Ptotal  =  Psurface  +  Pwater Inside the liquid: 

Pressure at depth y is due to 
the weight of the fluid above 
that point 

y 

Ptotal  =  P0  +  ρ g y 
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C
oc

a-
C
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1)  continue downward  but 
at a reduced rate  

2)  stop altogether 

3)  go out in a straight line 

4)  curve upwards 
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(1)  continue downward  but 
at a reduced rate  

(2)  stop altogether 

(3)  go out in a straight line 

(4)  curve upwards 
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1)  greater than PA 

2)  equal to PA 

3)  less than PA 
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(1)  greater than PA 

(2)  equal to PA 

(3)  less than PA 

H 
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air Hg 

pressure at these two points 
due to air and Hg must be equal 

vacuum 
(no air here) 

H
g:

 0
.7

6 
m

 

H
2O

: 1
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3 
m

 

ai
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0,

00
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Heights of columns 
of fluids: 
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  The maximum pressure most organisms can survive is about 913 times 
atmospheric pressure.  

  Only small, simple organisms such as tadpoles and bacteria can survive 
such high pressures.  

  Assume that the density of seawater is 1025 kg/m3 
  What then is the maximum depth at which  

these organisms can live under the sea? 

Fang-toothed fish 
5000 m 
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Pressure depends on depth 
as well as external forces 

  Pascal’s Principle: change pressure (by an external force) 
in one place, then pressure will change everywhere 

  pressure transmitted through fluid 

F 

P1  =  P2 

F1 / A1  =  F2 / A2 

F1 F2 

d1 
d2 

A1 A2 
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The container shown holds a mixture of oil and water. To begin, the 
container is shaken vigorously to mix the oil into the water by 
breaking it into very tiny droplets. This is what happens when you 
shake a jar of salad dressing. Eventually, the oil separates and rises 
to the top. Oil and water are immiscible, meaning that the total 
volume is the same whether they are mixed or separated.  

The pressure at the bottom of the 
container after the oil has separated is 
not the same as the initial pressure 
when the oil and water are mixed, 
although it may take some careful 
thought to understand why. 

Is the final pressure at the bottom 
higher or lower than the initial 
pressure? Explain. 
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New Topic 
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Fluid is in static equilibrium: 
pressure the same in all directions! 

this pressure down → 

this pressure up → 
is less than 

Recall that pressure depends on depth: 

Bigger area for object     ⇒    larger force 
Bigger height of object    ⇒    larger pressure difference 

P 

B Net force UP 

P 
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Buoyant force due to different forces at top and bottom of object !!  

Pu=ρgh 
Pl=ρg(h+x) 
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Archimedes’ Principle  

  Buoyant force comes from the different pressures at the top 
and the bottom of the object ! 

 	
FB  =   F2 – F1  

V = A(h2 –h1)  

h1 

h2 

P1 

P2 

 	
  =  P2 A – P1 A 
 	
  =   ρfluidgh2 A – ρfluidgh1 A 

 	
  =   ρfluidA(h2 – h1 )g 
 	
   =   ρfluidV g 
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1.  Choice One 
2.  Choice Two 
3.  Choice Three 

same for both 

�Two beakers are filled to the brim with water.  A wooden 
block is placed in the second beaker so it floats.  (Some 
of the water will overflow the beaker).  Both beakers are 
then weighed.  Which scale reads a larger weight? 



PHYS 1021:  Chap. 15, Pg 23 

  Two beakers are filled to the brim with water.  A wooden 
block is placed in the second beaker so it floats.  (Some 
of the water will overflow the beaker).  Both beakers are 
then weighed.  Which scale reads a larger weight? 

same for both 
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Fnet 

W 

FB 

FB < W 

ρfluid  < ρobject 

lead Fnet = 0 

W 

FB = W 

ρfluid  = ρobject 

FB 

plastic Fnet 

W 

FB > W 

ρfluid  > ρobject 

FB 

wood 
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To float on the surface, the     
net force must be zero:  

FB  (force up)  =  W  (force down) 

Fnet 

W 

FB 

less water displaced 
FB is smaller 

but still FB > W 

Fnet  = 0 

W 

FB 

even less water displaced 
FB is even smaller 

FB = W 

Fnet 

W 

FB 
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From high to low: 

(1)  a,b,c 

(2) c,b,a 

(3)  All are equal 

(4)  b,c,a 
(5) a,c,b 
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     All three are less dense than the liquid, since they are 
floating above the surface.  The relative volume displaced by 
B is the least and by A is the most, so these are the least and 
most dense respectively 

From high to low: 

(1)  a,b,c 

(2) c,b,a 

(3)  All are equal 

(4)  b,c,a 
(5) a,c,b 
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equal weights of   
wood and water 

equal weights of   
copper and water 

wood  has a larger volume   ⇒⇒   wood floats 

copper  has a smaller volume    
⇒⇒   copper sinks  



PHYS 1021:  Chap. 15, Pg 29 

From high to low: 

(1)  a,b,c 

(2) c,b,a 

(3)  All are equal 

(4)  b,c,a 
(5) a,c,b 
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     Archimedes' principle states that the buoyant force on an 
object is equal to the weight of the fluid displaced by the 
object. Each object displaces exactly the same amount of 
fluid since each is the same volume. So the buoyant force 
on all three objects is the same.  Note that the buoyant force 
does not depend on the mass or location of the object.  

From high to low: 

(1)  a,b,c 

(2) c,b,a 

(3)  All are equal 

(4)  b,c,a 
(5) a,c,b 
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1)  rises 

2)  drops 

3)  remains the same 

4)  depends on the size of 
the steel 
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(1)  rises 

(2)  drops 

(3)  remains the same 

(4)  depends on the 
size of the steel 
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Suppose that you stand on a bathroom scale that is at the 
bottom of a swimming pool. The water comes up to your 
waist. Is the scale reading your weight? If not, does the scale 
read more or less than your weight? Explain. 
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Ships A and B have the same height and the same mass. Their 
cross-sectional profiles are shown in the figure. Does one ship 
ride higher in the water (more height above the water line) than 
the other? If so, which one? Explain.  

Why are ships shaped like B and not A?  
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  The body of a 75.7-kg person contains 0.0150 m3 of body fat.  
  If the density of fat is 880 kg/m3, what percentage of the person's body 

weight is composed of fat?  

  If the person is weighed fully 
submerged in a pool, will he appear 
lighter or heavier?  By how much will 
the reading on the scale change due to 
his body fat . 


