
Math 31 - Summer 2013 Second Exam Name --------------------

Instructions: You must show all work to receive full credit. All problems are worth 8points. 

1. Find the area of the region bounded by the curves y = rx and y = x2 
. 
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2. Find the average value of the functionf{x) = \--on the interval [1, 9] 
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3. A 12-meter chain hangs from the top of a building. If the chain has a mass of 72 kg, how much work 
is required to pull up 6 meters of chain? (The acceleration due to gravity is 9.8 m/s2

.) (Hint: Drawing a 
picture may help.) 
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5. Use washers to find the volume of the solid obtained by rotating the region bounded by the 

curves y = x , y = x2 about the line y = 1 . 
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7. Set up and simplify, but do not evaluate, an integral for the length of the curve y = ~ from (0, 0) to 

(4, 2). 
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8. Find the area of the surface obtained by rotating y = ~ about the x-axis from x = 0 to x = 2. 

(Unlike problem #7 above, you are expected to evaluate the resulting integral.) 
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9. If2.5 J of work is required to stretch a spring from its natural length of20 em to a length of30 em, 
how much work is required to stretch it from 25 em to 30 em? 
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10. Find the hydrostatic force on one end of a cylindrical drum with radius 2 meters that is submerged in 5 
meters of water. (The density of water is 1000 kg/m3

, and the acceleration due to the Earth's 
gravitational field is 9.8 m/s
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