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Math 201.152, Exam I

1. [7 points] Sketch the parametric curve described by the parametric equations

r:lnt, y:1/i,t>7
Indicate with an arrow the direction in which the curve is traced as t increases.
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2. [5+5+5-15 points] Consider the parametric curve described by the parametric
equations

,r: cosS t, a: sinS t,-oo < f < oo.

(a) Find ff (Si-nfify your answer)
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(b) Find an equation for the tangent line to the curve at the point corresponding
1l
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(c) Find fr. frr^rlify your answer)
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3. [10 points] Find the area of the surface generated by revolving the
parametric curve 

,:*rr, y:r"(zt+L)B/2,0 <t <2.2'" 3'
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4. [6+6+6:18 points]

(a) Replace the polar equation r : 2 tan 0 sec d with an equivalent Cartesian
equation.

l*= 2 S'no . I
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(b) Graph the set of the polar points (r,0) such that
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(c) Sketch the graph of the polar equation
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5. [10 points] Let -R be the region outside the circle r : 3 and inside the cardioid
r : 3 - 3cosd. Sketch -B and find its area.
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6. [4+6:10 points]
(a) Give a geometric description of the set of points (r,A,r) in the 3D- space
whose coordinates satisfy tr : l, z :2.
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(b) Find the center and the radius of the sphere

4rz + 4a' + 422 + l2r - 16z* 1 : 0.
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7. [4+6+5*5:20 points] Let P(1,-1,0), Q(2,1,-1) and B(-1,1,3) be three
points in the 3D-space.

(a) Find PQ and PR.
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(b) Find thevector oroiection nf pd onto Pi.
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(c) Find the area of the triangle with vertices P,Q and ,R.
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(d) Find a vector of length 3 that is perpendicular to the plane containing the
points P,Q and R.
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8. [10 points] Let il, and 17 be two vectors in the 3D-space that satisfy

il + 2d:( 5, 3, -4 > "'-*-- (t )

Bil-d:(1,2,2>. 

-(a)Find the angle between l7 and u-.
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