Math 192 Problem Set #1 for Chapter 6 C.S.Davis/M.K.Glasby

Name

Note: Evaluate some of the definite integrals by hand and some by calculator.

1. Find the area bounded by x-y*=0 and x-y=86.
a. Write the integral using dx. b. Write the integral using dy.

2. Describe and find the volume of the solid generated by revolving one hump of the sine curve
a. about the x-axis; b. about the y-axis.
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3. Derive the formula for the volume of a cone of radius r and height h. (Hint: A cone can be
generated by revolving a triangle lying on the x-axis about the x-axis using disks. If this is
too abstract, use r=5 and h=3, and revolve a portion of the line y=5/3 x about the x-axis to
form the cone. Then plug r and h back in for the 5 and 3 and repeat the derivation of the

formula in terms of r and h.)

4. A tetrahedron whose base is an isosceles right triangle is 10 feet tall. The isosceles triangle
at the base has legs that are 4 feet long. Find the volume of the tetrahedron.
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5. A spring exerts a force of 5 Ibs when stretched to a length of 8 inches beyond its natural
length .

a.

b.

C.

Find the spring constant and the force function f(x) where x is the distance stretched
beyond its natural length.

Find the amount of work required to stretch the spring 12 inches beyond its natural
length.

Find the amount of work required to stretch the spring from 20 inches to 32 inches
beyond its natural length

. Why are these two answers different when the stretch was the same in both?
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6. To reduce the risk of contamination of the water table, the EPA (Environmental Protection
Agency) requires removal of all under ground oil storage tanks. A cylindrical oil tank of
radius 12 ft and height 8 feet standing on its end is half filled with oil having density 50
pounds per cubic foot. The flat bottom of the tank is 14 feet below ground level. The top
hatch of the oil tanker where the oil is to be pumped is 10 feet above the ground. How much
work is required to pump the rest of the oil from the tank to the tanker.
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7. State the mean value theorem for integrals. e nswosnronsee:

8. Find the value of c whose existence is guaranteed by the Mean Value Theorem for Integrals
and the average value of f for the function, f(x) = x* - 4x + 6, on the interval [1,7]. Draw a
graph showing the function, the value ¢ and the average value of f.
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9. A dangling 100 foot cable weighing 300 Ibs is being wound up. A 700 Ib weight is attached
to the end.

a. How much work is done in winding up the entire cable and weight?

b. How much work is done in winding up just half of the cable and the weight.



