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1. (10 %) Find all k such that the limit
(e VE T T)dt

limg oo

has a nonzero limit. Then find its value.
2. (10 %) Evaluate the integral f§ /%5 sin(7z?) dzdy.

3. (a) (5 %) Find the length of the curve zi + y3 = 1.

(b) (5 %) Find the area of the surface generated by revolving the
curve of (a) about the z-axis.

4. (10 %) Find %g—olng (sin™!z) and %]xzo (sin™!z).

5. (10 %) Let f(z) = 3z° — 52° + 3. Find the intervals on which f is
increasing, decreasing, convex up, convex down. At what points, if
any, does the graph of f have a local maximum, local minimum, or
inflection point ? Sketch the graph of f.

6. (10 %) For positive real number ¢, define the sequence a,, recursively
by fixing a; > 0, and define a,+; = /¢ + a,. Prove or disprove that

the sequence a,, converges to the solution of the quadratic equation

22—z —c=0.

7. (10 %) Prove that 1 + 9”2—2 = %4 sWl4+z?2<1 +$—;, for all z.
8. Let f(z) =3+z+€% z €R.

(a) (2 %) Show that f is invertible.

(b) (8 %) Find (f71)'(4) and (f~1)"(4).

9. (10 %) The plane z+y+2z = 2 intersects the paraboloid z = z2+y?
in an ellipse. Find the points on this ellipse that are nearest to the
origin.

10. (10 %) Find the area of the region that consists of all points that
lie within the circle r = 2 cos# but outside the circle r = 1.




