
 
9. The Mariana trench is located in the floor of the Pacific Ocean at a depth of about  
11 000 m below the surface of the water. The density of seawater is 1025 kg/m3. (a) If an 
underwater vehicle were to explore such a depth, what force would the water exert on the 
vehicle’s observation window (radius = 0.10 m)? (b) For comparison, determine the weight of 
a jetliner whose mass is 1.2 x 105 kg. 

 

𝑭 = (∆𝑷)𝑨 = (𝑷𝒐𝒖𝒕𝒔𝒊𝒅𝒆 − 𝑷𝒊𝒏𝒔𝒊𝒅𝒆)𝑨 
 
We will assume inside is 1 atm or 1.01 x 105 N/m2 
 

𝑷𝒐𝒖𝒕𝒔𝒊𝒅𝒆 = 𝝆𝒈𝒅 = (𝟏𝟎𝟐𝟓 
𝒌𝒈

𝒎𝟑⁄ ) (𝟗. 𝟖𝟎 𝒎
𝒔𝟐⁄ ) (𝟏𝟏 𝟎𝟎𝟎 𝒎) = 𝟏. 𝟏𝟎𝟓 𝒙 𝟏𝟎𝟖 𝑵

𝒎𝟐⁄  

 

𝑭 = (𝑷𝒐𝒖𝒕𝒔𝒊𝒅𝒆 − 𝑷𝒊𝒏𝒔𝒊𝒅𝒆)𝑨 = (𝑷𝒐𝒖𝒕𝒔𝒊𝒅𝒆 − 𝑷𝒊𝒏𝒔𝒊𝒅𝒆)𝝅𝑹𝟐 
 

𝑭 = (𝑷𝒐𝒖𝒕𝒔𝒊𝒅𝒆 − 𝑷𝒊𝒏𝒔𝒊𝒅𝒆)𝝅𝑹𝟐 = (𝟏. 𝟏𝟎𝟓 𝒙 𝟏𝟎𝟖 𝑵
𝒎𝟐⁄ − 𝟏. 𝟎𝟏 𝒙𝟏𝟎𝟓 𝑵

𝒎𝟐⁄ ) 𝝅(𝟎. 𝟏𝟎 𝒎)𝟐 

 

𝑭 = (𝟏. 𝟏𝟎𝟒 𝒙 𝟏𝟎𝟖 𝑵
𝒎𝟐⁄ ) (𝟑. 𝟏𝟒𝟏𝟔 𝒙 𝟏𝟎−𝟐𝒎𝟐) = 𝟑. 𝟒𝟔𝟖 𝒙 𝟏𝟎𝟔𝑵  

 

𝑾 = 𝒎𝒈 = (𝟏. 𝟐 𝒙 𝟏𝟎𝟓 𝒌𝒈) (𝟗. 𝟖𝟎 𝒎
𝒔𝟐⁄ ) = 𝟏. 𝟏𝟕𝟔 𝒙 𝟏𝟎𝟔𝑵   

 

𝑭 = 𝟑. 𝟓 𝒙 𝟏𝟎𝟔𝑵  
𝑾 = 𝟏. 𝟐 𝒙 𝟏𝟎𝟔𝑵   
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