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1(a) Graph carefully the polar curve r = 2cos@ — 1. [First draw the graph in the rf-plane. What
are its intercepts, maxima and minima, etc?]

(b) Write down an expression (possibly involving definite integrals) for the area of the region
between the two loops of your curve. [Do not evaluate this area.]
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2. For each of the series below, indicate whether it diverges, converges conditionally, or converges
absolutely. Also say briefly how you know this.
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3. Consider the two planes z 4+ y + 2=1 and 4z — 3y + 22 = 0.
(a) Find the direction of the line of intersection of the two planes.
(b) Find the cosine of the angle between the two planes.
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4. Recall that the eycloid generated by a circle of radius 2 has parametric equations
z(t) = 2(t —sint), y(t) =2(1 — cost).

(a) Draw carefully one arch of the cycloid, indicating its height, its endpoints, and the ¢ interval it
corresponds to.

(b) Write down a definite integral giving the length of one arch of this cycloid.
(c) Calculate this length. [Hint: a trig identity will help.]
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5. Find T(¢t), N(¢), and B(t) for the curve r(t) = (3sint, 4t, 3 cost).
c'g) = <L 3@;{‘, o ) -5s0a t >

| '@y = m Fqstt = S
- EE_’: _ 2ot 4 gt >
T = [rml < E NSNS

/ r
Tley =  Zsitk o Fcesty
[ T're)] = ,Zq}fl'nwc + s los € - }S‘—




Page 6

6(a) Write down the MacLaurin series for sinz. Where does it converge?
(b) Write sin(z®) as an infinite series. Where does it converge?
(c) Write [sin(z®)dz as an infinite series. Where does it converge?
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7(a) Calculate |u x v| if ju] =2, u- v = 3, and the angle between u and v is 7/6.

(b) Write down parametric equations for the line through the point (2, 3,4) and perpendicular to
the plane 2z + 3y = 4z 4+ 5.
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8(a) Write down a parametrization of the circle of radius a centered at the origin in the zy-plane.
(b) Find the curvature x(¢) of this circle.
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