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(6-4) Arc Length and Surface Area 

Learning objectives 

• Find arc length in a given interval using definite 

integration. 

• Find surface area of a solid of revolution using definite 

integration. 

• Solve mathematical problems involving applications on arc 

length or surface area. 

 

Keywords:          

1) Arc Length       2) Surface Area 

 

1) Arc Length  
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P a g e 2 (0508874073) Math Teacher: EYAD ALI ALKOUD 

Exercises page 446, and 447  
Compute the arc length exactly. 
Q5- 𝒚 =  𝟐𝒙 + 𝟏 , 𝟎 ≤ 𝒙 ≤ 𝟐.  

 

 

 

 

 

 

 

 

Q6- 𝒚 = 𝒍𝒏(𝒔𝒆𝒄𝒙) , 𝟎 ≤ 𝒙 ≤
 𝝅 

𝟐
.  

 

 

 

 

 

 

 

 

Q7- 𝒚 =  𝟒𝒙
 𝟑 

𝟐 + 𝟏 , 𝟏 ≤ 𝒙 ≤ 𝟐.  

 

 

 

 

 

 

 

 

Q8- 𝒚 =  
 𝟏 

𝟒
(𝒆𝟐𝒙 + 𝒆−𝟐𝒙) , 𝟏 ≤ 𝒙 ≤ 𝟏.  
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P a g e 3 (0508874073) Math Teacher: EYAD ALI ALKOUD 

Q11- 𝒙 =  
 𝟏 

𝟖
𝒚𝟒 +

 𝟏 

𝟒𝒚𝟐
 , −𝟐 ≤ 𝒚 ≤ −𝟏.  

 

 

 

 

 

 

 

 

Q- 𝒚 = √𝟏 − 𝒙𝟐 , −𝟏 ≤ 𝒙 ≤ 𝟏.                                     Q- 

 

 

 

 

 

 

 

 

 

 

Set up an integral for arc length. 
Q18- 𝒚 =  𝒕𝒂𝒏𝒙 , 𝟎 ≤ 𝒙 ≤

 𝝅 

𝟐
.  

 

 

 

 

 

 

 

 

Q19- 𝒚 = 𝒄𝒐𝒔𝒙 , 𝟎 ≤ 𝒙 ≤ 𝝅.  
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Q21-                                      , 𝟎 ≤ 𝒙 ≤ 𝝅.  

 

 

 

 

 

 

 

 

 

Q23-A rope is to be hung between two poles 𝟒𝟎 meters apart. If the rope assumes the shape 

of the catenary 𝒚 = 𝟏𝟎(𝒆
 𝒙 

𝟐𝟎 + 𝒆−
 𝒙 

𝟐𝟎), , −𝟐𝟎 ≤ 𝒙 ≤ 𝟐𝟎 compute the length of the rope. 

 

 

 

 

 

2) Surface Area 

Surface Area:is the total area of the outer layer of an object 

For the general problem of finding the curved surface area of a surface of revolution, 
consider the case where 𝒇(𝒙) ≥ 𝟎 and where 𝒇 is continuous on the interval [𝒂 , 𝒃] and 
differentiable on (𝒂 , 𝒃).If we revolve the graph of 𝒚 = 𝒇(𝒙) about the 𝑿-axis on the 
interval [𝒂 , 𝒃], we get the surface of revolution s 

 

 

 

𝒚 = ∫ 𝒖 𝒔𝒊𝒏𝒖
𝒙

𝟎

𝒅𝒖 
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Set up the integral for the surface area of the surface of revolution. 

Q31- 𝒚 =  𝟐𝒙 − 𝒙𝟐 , 𝟎 ≤ 𝒙 ≤ 𝟐 ,revolved about the 𝑿-axis 
 

 

 

 

 

 

 

Q33-𝒚 = 𝒆𝒙 , 𝟎 ≤ 𝒙 ≤ 𝟏 ,revolved about the 𝑿-axis 
 

 

 

 

 

 

 

 

Q34-𝒚 = 𝒍𝒏𝒙 , 𝟏 ≤ 𝒙 ≤ 𝟐 ,revolved about the 𝑿-axis 
 

 

 

 

 

 

 

Q35- 𝒚 = 𝒄𝒐𝒔𝒙 , 𝟎 ≤ 𝒙 ≤
 𝝅 

𝟐
,revolved about the 𝑿-axis 

 

 

 

 

 

 

 

Q36- 𝒚 = √𝒙 , 𝟏 ≤ 𝒙 ≤ 𝟐,revolved about the 𝑿-axis 

 


