
Answer on Question 78046, Physics, Atomic and Nuclear Physics 

Question: 

A juniper-wood plank measuring 0.46 𝑓𝑡 by 1 𝑓𝑡 by 14 𝑓𝑡 is totally submerged in 

water. 

(a) What is its weight?  

(b) What is the buoyant force acting on it? 

(c) What is the size and the direction of the net force on it? 

Solution: 

(a) By the definition, the weight density is the weight per unit volume: 

𝐷 =
𝑊

𝑉
, 

here, 𝐷 = 35 𝑙𝑏 𝑓𝑡3⁄  is the weight density of the juniper-wood plank [1], 𝑊 is the 

weight of the juniper-wood plank and 𝑉 is the volume of the juniper-wood plank. 

Then, from this formula we can find the weight of the juniper-wood plank: 

𝑊 = 𝑉𝐷 = 0.46 𝑓𝑡 ∙ 1 𝑓𝑡 ∙ 14 𝑓𝑡 ∙ 35 
𝑙𝑏

𝑓𝑡3
= 225.4 𝑙𝑏𝑠. 

(b) By the definition, the buoyant force is equal to the weight of the water displaced 

by the juniper-wood plank: 

𝐹𝐵 = 𝜌𝑤𝑎𝑡𝑒𝑟𝑉𝑝𝑙𝑎𝑛𝑘𝑔 = 𝐷𝑤𝑎𝑡𝑒𝑟𝑉𝑝𝑙𝑎𝑛𝑘, 

here, 𝐹𝐵 is the buoyant force, 𝐷𝑤𝑎𝑡𝑒𝑟 = 62.4 𝑙𝑏 𝑓𝑡4⁄  is the weight density of the 

water [2] and 𝑉𝑝𝑙𝑎𝑛𝑘 is the volume of the juniper-wood plank. 

Then, we can calculate the buoyant force: 

𝐹𝐵 = 𝐷𝑤𝑎𝑡𝑒𝑟𝑉𝑝𝑙𝑎𝑛𝑘 = 0.46 𝑓𝑡 ∙ 1 𝑓𝑡 ∙ 14 𝑓𝑡 ∙ 62.4 
𝑙𝑏

𝑓𝑡3
= 402 𝑙𝑏𝑠. 

(c) There are two forces acting on the juniper-wood plank when it totally submerged 

into the water: the weight of the juniper-wood plank directed downward and the 

buoyant force directed upward. Let’s assume the upwards as a positive direction. 

Then, we can find the size of the net force: 

𝐹𝑛𝑒𝑡 = 𝐹𝐵 − 𝑊 = 402 𝑙𝑏𝑠 − 225.4 𝑙𝑏𝑠 = 176.6 𝑙𝑏𝑠. 

The sign plus indicates that the net force directed upward. 

Answer: 



(a) 𝑊 = 225.4 𝑙𝑏𝑠. 

(b) 𝐹𝐵 = 402 𝑙𝑏𝑠. 

(c) 𝐹𝑛𝑒𝑡 = 176.6 𝑙𝑏𝑠, upward. 
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