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Q1]...[10 points] Sketch the parametric curve

z = cos(t) + sin(t), y = cos(t) — sin(t), 0<t<2r

by finding a suitable cartesian equation satisfied by = and y. Indicate the point where ¢ = 0 and the

direction of increasing ¢ on your diagram. Also, find points on the curve which have horizontal tangent
lines, and the points which have vertical tangent lines.
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Use the parametric arc length integral to find the length of the curve above. Does your answer make
intuitive sense?
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Q2]. .. [15 points] Find the points of intersection of the cardiod r = 1-+cos(¢) and the circle r = 3 cos(f),
and sketch these two polar curves.
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Find the area of the region which lies inside the cardiod r = 1 + cos(¢) and outside of r = 3 cos(f).
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Q3]. .. [10 points] Form a triangle by taking one side to be the diagonal P, P, of a face of a unit cube,
and by taking the third vertex P3 to be the center of the opposite face of the cube. See the diagram.
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Write down vectors corresponding to the sides P3P, and P3P of the triangle.
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Find the cosine of the angle at the vertex Ps in the triangle P P2 P;. _ 0)

A -—D
pp e Pfe

(=T

Co>6 —

)

\)



Q4]. .. [15 points] For each of the following three polar curves, say which conic section it represents, and
write down the eccentricity, one focus, one vertex and one directrix.
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Q5]. .. [5 points] Let u and v be two non-parallel vectors. Prove that the vector
u v
lu| * |v]

bisects the angle between u and v. Your argument should work in general (do not just show this works

for two specific vectors).
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Q6]. . . [10 points] Show that the equation y? = z° represents two lines in the zy-plane. Sketch these

lines.
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Using the intuition you developed in the first part above, now describe (and sketch a picture) the locus of
points in 3-dimensions which satisfy the equation

& =’ +y
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Q7]. .. [10 points] Find the area of the surface of revolution obtained by revolving the parametric curve
r = cos’(t), y = sin®(t), 0<t< /2

about the z-axis.
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