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1)  The Titanic was found in 1985 lying at the bottom of the North Atlantic at a 

depth of 4 kilometers. What is the total pressure at this depth? (assume 
standard atmospheric pressure and seawater density of 1025 kg/m3) 

P0=1.01·105 Pa;Pgauge=ρgh=(1025)(9.8)(4000)=4.02x107 Pa 
Ptotal=P0+Pgauge=4.03·107 Pa 

 
2)  One day while swimming below the surface of the ocean, you let out a small 

bubble of air from your mouth. As the bubble rises toward the surface, does its 
diameter (a) increase (b) decrease or (c) stay the same? 

Pressure decreases as the bubble rises, allowing the bubble to expand. 
 

3)  A flask of water (not completely full) rests on a scale. If you dip your finger 
into the water, without touching the flask, does the reading on the scale  

(a) increase (b) decrease, or (c) stay the same? 
 

One way to think about this one:  consider the depth of the water – it rises 

when you put your finger in.  So the pressure at the bottom of the flask is 
larger than before.  This pressure is pushing down on the scale, making the 

reading increase. 
 

4)  A person who weighs 720.0N in air is lowered into a tank of water to about 
chin level. He sits in a harness of negligible mass suspended from a scale that 

reads his apparent weight. He now exhales as much air as possible and dunks 
his head underwater, submerging his entire body.  If his apparent weight while 

submerged is 34.3N, find (a) his volume and (b) his density. 
 

When submerged, the man’s buoyant force supports most of his weight. The 
apparent weight is the leftover 34.3N.  So his buoyant force is 685.7N.  We 

have a formula for buoyant force:   
Solve this for Vsub=0.07m3. (Use density of water= 1000 kg/m3) 

Using definition of density: 
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5)  What percentage of a floating chunk of ice projects above the level of the 
water? Assume a density of 917 kg/m3 for the ice and 1000 kg/m3 for the 

water. 
Floating at the surface means the weight of the ice equals the buoyant force. 

A useful way to write weight is Vg (instead of mg).  With this we have the 

following equation:   

Rearrange to get Vsub=(ρice/ρwater)Vice=0.917*Vice.  This means 91.7% of the ice 
is submerged, leaving only 8.3% above the water.
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6)  To inspect a 14,500 N car, it is raised with a hydraulic lift. If the radius of 

the small piston is 4.0 cm and the radius of the large piston is 17 cm, find the 
force that must be exerted on the small piston to lift the car.  

 
Pressures are equal at both pistons, so we have a simple ratio problem: 

 
Note: We did not have to change units for the radii because they already matched. 

 
7)  A river gets narrower and shallower in a ‘rapids’ section.  Suppose that in a 

certain rapids the river narrows to half the width and the depth is cut in half.  

What happens to the speed of the water when it gets to the rapids? 
a)  The water slows down to half the original speed. 

b)  The water speed stays the same. 
c)  The water speed increases by a factor of two. 

d)  The water speed increases by a factor of four. 
Continuity dictates that the speed goes up when the area decreases, and the 

area is cut down to ¼ of its original size.  Thus speed is 4 times as fast. 
8)  A water pipe is inclined 30.0° below the horizontal.  The radius of the pipe 

at the upper end is 2.00cm.  If the gauge pressure at a point at the upper end 
is 104 Pa, what is the gauge pressure at a point 3.00m downstream, where the 
pipe has narrowed to a 1.00cm radius?  The flow rate is 20π cm3/s. 

Flow rate = area*velocity, so v=0.05 m/s at the upper end. 
Since the narrow end has a radius that is half as big, the area is ¼ as big, so 

the speed is 4 times as big in the narrow end.  Also, vertical drop is 1.5m. 

Use Bernoulli:    P2=24,680 Pa 

 
9)  Modern airplane design calls for a lift, due to the net force of the moving air 

on the wing, of about 2000 N per square meter of wing area.  Assume that air 

flows past the wing of an aircraft with streamline flow.  If the speed of flow past 
the lower wing surface is 120 m/s, what is the required speed over the upper 

surface to give a lift of 2000 N/m2?  Assume the density of the air is 1.2 kg/m3. 
 

We can use Bernoulli’s equation with y1=y2 (thin wing).  Then we just need the 
difference of the pressures to be 2000 N/m2. 

Bernoulli:   
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