A% 100 R EMAEI06RFERTHEL/ESTREA

S s ¢ 100
gi;ﬁ%ﬁ%(m +# 1 Az% 1 R

(1) (20 pts) A particle moves in the plane. At time ¢ it is at the point (z(2), y(¢)), where
x(t) = 3cost + 3tsint, y(t) = 3sint — 3¢ cost.

At time ¢ = 0 the object is at the point (z(0}, ¢(0)) = (3, 0). In this problem assume that ¢ is
measured in seconds and that z and y give coordinates in units of centimeters.

(a) (8 pts) Plot the graph of the particles path for 0 < ¢ < 10.

(b) (6 pts) From time ¢ = 0, find how long it takes the object to travel a total distance of 24
centimeters, and find the position of the particle at this time.

(c) (6 pts) Find the slope of the line tangent to the graph at the point for time ¢ = /2 seconds.

(2) (20 pts) Consider the region inside the curve r = 2 4 sin38 and outside the curve r =
3 — sin 30.

(@) (10 pts) Draw the curves determined by = 24 sin 37 and the curve = 3 —sin 36. Give
the polar coordinate pairs where the two curves intersect.

(b) (10 pts) Find the areas of one of these pieces of the region inside the curve r = 2 4 sin 3¢
and outside the curve r = 3 — sin 30.

-(3) (10 pts) Let 377, ar and D77 by both be convergent series of positive terms. For each of
the following decide whether the given series must always converge, must always diverge or
if it is impossible to tell. If the series always converges or always diverges, give reasons. If it
is impossible to tell, give an explicit example of series ), ax and }, bi; both convergent, for
which the series in quéestion diverge and an explicit example of series ), ax and 3, b both
convergent, for which the series in question converges.
@ Gpts) Yoo, an/be.

o) (5 pts) ;2 In(ax/be)
(4) (10 pts) Prove that the function /x is uniformly continuous on the interval [0.01, 100] by

determining § > 0 such that |\/Z — /7| < € whenever 0.01 <z <y <100 and |z —y| < 4.
In your answer, you should prescribe 6 in terms of €.

(5) (20pts) Let fbea functwn which is twice differentiable at some point xy. Define another

function by -
z}—f{zn
g(z) = { a0 ST
f ((to) T = Tp.
(a) (10 pts) Is the function g(x) differentiable at zy? Please give a reason to support your
statement.

(b) (10 pts) If g(x) is differentiable, determine g’ (ng.

(6) (20 pts) Determine ¢ € R* of points falling on the unit sphere, 22492422 = 1 and the plane,

a’x = b where a is a given nonzero unit vector in R®,
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