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1. [35 pts] Compute the following quantities:

(a) [5 pts] cos @, where 6 is the angle between a = (1,—2,—2) and b = (2,2,1).
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(b) [6 pts] A unit vector with the same direction as a = (—2,—1,3).
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(c) [6 pts] The scalar component, compy, a of a = (—3,1,0) along b = (2,2,1)
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(d) [9 pts] The area of the triangle APQR with vertices P = (1,1,1), Q@ = (1,—1,2) and

R=(3,1,3). ;
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(e) [9 pts] The volume of the parallelepiped defined by the vectors a =2i+j, b =j+k and

c =i+ 4j — 2k (as shown).
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2. [20 pts| Consider the curve C in the zy-plane given by the parametric equations

z = 2t% 4 612, y =2t —2t%.

»
L

(a) [8 pts] Find the slope of the tangent line to C at the point (4, —4). (Hint: What value
of t does this point correspond to?)
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(b) [3 pts] Find the points where C intersects the z-axis. Which values of ¢ correspond to

these points? \/:Z‘t" 2t 72 G ‘f’/:‘?
_ Z
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¥=2()-2() = 0O
(c) [9 pts] Find the area of the shaded region, bounded by C and the z-axis. (g, 0)
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3. [20 pts] Consider the vector valued functions
ri(t) = 2t 41,82 — 2t,t2), ro(t) = (2t — 1,82 — 3t + 1, — 1)

(a) [10 pts] The curves defined by these parametric equations intersect in exactly one point.
Find the (z,y, z)-coordinates of this point.
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(b) [7 pts] Find tangent vectors to the two curves at the point of intersection you found in

‘ part (a). ¢ § }S
{ st 2/ Z't""
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e (oy= <2, 72,0 ()22, =Y

(c) [3 pts] The angle between the two curves at an intersection point is defined to be the
(acute) angle between the tangent lines at this point. Find the angle between the two
curves at the intersection point you found in part (a). '
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4. [15 pts] Let P be the plane which meets the plane z + 2 = 4 at a right angle along the line ¢,
defined by the vector valued function r(t) = (1+¢,2+¢,3 —¢). (That is, the two planes are
perpendicular, and their intersection is the line £.) '

(a) [10 pts] Find a normal vector to P.

rtpg=4

(b) [5 pts] Find an equation (involving just the variables z,y and z, and no other variables)
for P.

Po dxezyefz = (D) r2)(2) = 0)3)
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5. [10 pts] A curve C is defined by parametric equations in the form z = z(t), y = y(t), 2 <t < 2,
where z(t) and y(t) have graphs:

One of the graphs labeled I-IV below is the graph of C in the zy-plane. Which one is it?
Explain your reasoning. J—
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This page is intentionally blank. You may use it if you need more room for your solutions.
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