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3 Show all your work for full credit. Unjustified answers will
receive no credit.

1. Let f:R = R be a function satisfying f(x + y) = f(x) + f(y) forall x,y €R.

Show that:
(a) f(0) = 0 and f(—x) = —f(x) forall x € R.
(b) if, in addition, f is continuous at 0, then f is continuous on R. (20%)

2. let ax+by+cz+d=0 beaplane inthe space=R>. Use Lagrange multipliers
to show that the shortest distance fromia point (Xp)3%. %) in R3 to the plane

. laxg+byg+czg+d|
N v v (20%)
3. Let
sinx ol v
T W XS,
f(x) ={ x
1, X =il

and R be the regioniin the plane R? bounded by the curve y = f(x), x-axis, and
y-axis. Find the volume of the solid generated by revolving the regionR about the

y-axis.
(20%)
4. LetR be aregion in the plane R? bounded by a simple closed curve C.
(a) Show that the area of R is givenby %ﬁc xdy — ydx:
2 2
(b) Use (a) to compute the area of the region bounded by the ellipse :—2 + -Z—z = 1.
(20%)

5. Llet X ,a, and Y3, b, beconvergent series.

(a) Is Y o-1anb, convergent? Justify your answer.
(b) If, in addition, a; = 0 and b, = 0 forall n € N, show that )3, a,? and
Yo apb, both converge. (20%)
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