
Could the Nautilus travel 20,000 leagues 
beneath the sea? 
Pressure Units 

1. List four metric units for pressure. 

pascal, millibar, kilopascal, bar 

2. Select atmosphere, standard (atm) from the first pull-down menu and type 1.000 
in the Enter Value field. Select the units (indicated below) from the second pull-
down menu and click the Convert button. Complete the following:  

1.000 atm = 1.013 x 105 Pa = 101.3 kPa = 760.0 mm Hg = 29.92 in Hg = 14.70 
psi 

3. Weather reports often provide atmospheric pressure readings in bars or millibars. 
Select bar from the first pull-down menu and enter 1.00 in the Enter Value field. 
Select the units (indicated below) from the second pull-down menu and click the 
Convert button. Complete the following:  

1.00 bar = 1.00 x 103 mbar = 1.00 x 105 Pa = 100. kPa 

Use dimensional analysis to convert the following pressure readings to the indicated 
units. Your answers to questions 2 and 3 provide the conversion factors. Show your 
work; then use Site 1 to check your answers. 

4. The pressure associated with 1992's Hurricane Andrew was 922 mbar. Convert 
this value to atmospheres. 

 

5. The Apollo space suits were designed to maintain a constant pressure of 3.8 psi. 
Convert this pressure to pascals. 

 

Pressure and Depth 

6. Sketch the graph depicting the relationship between pressure and ocean depth. 



 

7. Describe the relationship between pressure and ocean depth. 

Pressure is directly proportional to ocean depth. As ocean depth increases, so does 
pressure. 

Pressure and Density 

You've seen that ocean depth impacts pressure. What other factors might come into play? 

8. Change the liquid depth to 3.0 cm. Type 3.0 and press Enter on your keyboard. 
What is the pressure of the water? 

The pressure is 2.9 hPa (hectopascals). 

9. Use the pull-down menu to change the identity of the liquid to ethanol, benzol, 
tetrachloromethane, and mercury. Note the density and pressure of each liquid. 
What is the relationship between liquid density and pressure? 

Pressure is directly proportional to liquid density. As liquid density increases, so 
does pressure. 

10. Write a proportion relating density (ρ) and depth or height (h) to pressure (P). 

Pressure is proportional to density times height; that is, P α ρ h. 

11. Recall that pressure is related to force, which is measured in newtons. Density, 
however, is related to mass, which is measured in grams. In order to write an 
equation relating pressure, density, and height, the acceleration due to gravity (g) 
must be included so that the left and right sides of the equation are expressed in 
the same units. Now, write the equation that relates density and height to pressure. 

P = ρ gh 

Conclusion (Homework) 

In his book, 20,000 Leagues Under the Sea, Jules Verne wrote, in 1870, of a submarine-
like object, the Nautilus, navigating the Pacific Ocean off the coast of San Francisco. In 



this tale, the vessel is located at a depth of 20,000 leagues and was constructed of steel 
plates. Is Verne's story more science or fiction? 

Use what you have learned in this Web Inquiry (namely, P = ρ gh), along with the 
following information to address the Focus Question—Could the Nautilus travel 20,000 
leagues beneath the sea? 

 

• 20,000 leagues is a depth of 96,558,000 meters. 
• The density of seawater is 1.025 g/cm3. 
• Today's high-stress steels can withstand pressures of 480 to 609 MPa 

(megapascals). 

 

The Nautilus would have had to withstand pressures almost double those that today's 
high-stress steels can withstand. It could not have navigated at a depth of 20,000 leagues 
beneath the sea; the pressure would have crushed it. 

 


