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Find the volume obtained by rotating the 
region enclosed by the graphs of  
𝑦 = 𝑥(5 − 𝑥) and 𝑦 = 8 − 𝑥(5 − 𝑥) about the 
𝑦-axis. 
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Find the area of the region inside the polar 
graph 𝑟 = 2 cos 𝜃, but outside the circle whose 
polar equation is 𝑟 = 1. 
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An electric current, I, in amps, is given by  
 

𝐼 = cos(𝑤𝑡) + √3sin (𝑤𝑡) 
 
where 𝑤 ≠ 0 is a constant.  What is the 
maximum value, in amps, of I? 
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Find the slope of the tangent line to the plane 
curve  

𝑥3 + 5𝑥2𝑦 + 2𝑦2 = 4𝑦 + 11 
at (1,2).  Express your answer as a common 
fraction. 
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Find the area between the cubic  
𝑦 = 𝑥3 − 10𝑥 and the line 𝑦 = 6𝑥 on the 
interval −4 ≤ 𝑥 ≤ 4. 
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A closed box in the shape of a right rectangular 
prism has a fixed surface area A and a square 
base with side x.  In terms of x and A, what is 
the maximum volume of the box? 
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Find the slope of the line normal to the graph 
of 𝑦 = 2ln (sec𝑥)  at 𝑥 = 𝜋
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A point moves in a straight line so that its 
distance 𝐷 at time 𝑡 ≥ 0 from a fixed point on 
the line is 𝐷 = 8𝑡 − 3𝑡2.  What is the total 
distance covered by the point between 𝑡 = 1 
and 𝑡 = 2? 
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Let 𝑓 be the function given by 
𝑓(𝑥) = 𝑥3 − 6𝑥2 + 𝑝, where p is an arbitrary 
constant with respect to 𝑥 and 𝑓.  Find the 
value of p such that the average value of f over 
the closed-interval −1 ≤ 𝑥 ≤ 2 is equal to 1. 
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𝑥 = 𝑒𝑡 + 3 and 𝑦 = 𝑒2𝑡 + 6𝑒𝑡 + 9. 
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Find the particular solution to the differential 
equation 
 
𝑑𝑃
𝑑𝑡

= 2𝑃 − 2𝑃𝑡 , satisfying 𝑃 = 5 when 𝑡 = 0. 
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