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1. (10%) Evaluate lim “L—e——
z—0 :1.'3

2. (20%) Evaluate the following integrals.
(a) (5%) f fuz)? de.

(b) (5%) /l+sinm+cosx
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3. (10%) Find the value of the constant C for which the integral

/‘°° ( L. ) dz
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converges. Evaluate the integral for this value of C.

4. (20%) (a) (10%) Let P(t) be a function of time ¢, which satisfies

‘;—? = P(100 - P) snd P(0) = 1.

Find P(t).
(b) (10%) Solve %y + 3zy =1,y(1) =1 for z > 0.
5. (20%) Let R be the region enclosed by y=1+2%,y=1-z?and z = 1.
(a) (10%) Find the perimeter(arc length around the shape) of R.
(b) (5%) Find the volume of the solid generated when R is rotated about the line z = 2.
(¢) (5%) Find the volume of the solid generated when R is rotated about the line y = —1.

6. (20%) Consider the polar curve r = (sin6 + cosf) 2 in the first quadrant (0 < 8 < 7/2).
(a) (10%) Find the Euclidean coordinates of the point on the polar curve that is closest to the origin.

(b) (10%) Find the area of the region bounded by the polar curve, the z-axis, and the y-axis.
b

(Hint: The formula for the area bounded by a polar curve is f %rz df.)
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