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Question 1 

  

2 ∶ {
1 ∶ Left Riemann sum
1 ∶ Units                     

 (a) The volume of the tank is given by ∫ 𝐴(ℎ)𝑑ℎ
ℎ

0
. 

∫ 𝐴(ℎ)𝑑ℎ ≈
10

0

2 ∙ 𝐴(0) + 3 ∙ 𝐴(2) + 5 ∙ 𝐴(5) 

         = 2(50.3) + 3(14.4) + 5(6.5) 

           = 176.3 ft3  

 

(b) The approximation in part (a) is an overestimate since A(h) is 

decreasing.  

 

(c) The volume of the tank is given by ∫ 𝑓(ℎ)𝑑ℎ
ℎ

0
 

∫ 𝑓(ℎ)𝑑ℎ ≈
10

0

101.325 ft3 

1 : Overestimate with reason  

2 ∶ {
1 ∶ Integral                         
1 ∶ Answer with units        

 



 
        (d)  

𝑑𝑉

𝑑𝑡
=
𝑑𝑉

𝑑ℎ
∙
𝑑ℎ

𝑑𝑡
 

                      =
𝑑

𝑑ℎ
(∫ 𝑓(ℎ)𝑑ℎ

ℎ

0

) ∙
𝑑ℎ

𝑑𝑡
 

                      = 𝑓(ℎ) ∙
𝑑ℎ

𝑑𝑡
 

  
𝑑𝑉

𝑑𝑡
|ℎ=5 = 𝑓(5) ∙ (0.26)) 

    ≈  1.694 ft3/minute 

  

4 ∶  

{
 
 

 
 
1 ∶ Decomposition of volume                       

derivative                                           
1 ∶ Fundamental Theorum                             

of Calculus                                         
1 ∶ Answer                                                     
1 ∶ Units                                                         

 


