1. (10) Integrate
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2. (10) Integrate
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3. (10) Integrate
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‘ +—l—.mle‘ = 31(5@' 2 ‘
ot
b x= O 5 JJX
Ay = Sec 6 40 1

120 ) 20 0 O 99

2 LAL{ CQLA w= MQ@
3 L, 28 +(
L F LW 0 - £l B - £edO L

A= Jrv./\@ —) SCCQ:\;HJ)(L

- ',3’({+ngq/1 - é(l%ylv% + C,



4. (15) Let the origin O be the vertex of a parallelogram and let P = (1,0,—4) and Q =
2,5) be the vertices adjacent to O.
(2,

(a) What is the area of the parallelogram? You need not simplify your answer.
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(b) What is the cosine of the angle between the side OP and the diagonal from O to the
vertex opposite O? , K - B
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5. (10) Find an equation of the plane which contains the point (1,2,3) and the line given
byx=4+4+¢t, y=5+2t, z=3—1¢.
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6. (15) Let L be the line given by ¢ = 1+ ¢, y = =3+ 4t, z = —2¢, let P; be the plane
whose equation is & + y + 2z = 4 and let Py be the plane whose equation is 2z — y + 3z = 0.

(a) Find the point of intersection of L and P;.
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(b) Find parametric equations of the line of intersection of P; and Ps.
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7. (10) Let a curve in 3-space be given by

r(t) = (sin(3t), cos(3t), v7t)

from ¢ = 0 to ¢t = 1. Find the length of the curve.
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8. (20} Multiple choice. Circle the correct response. You need not show your work. No
partial credit will be given.

(a) Let u and v be non-parallel vectors and denote the scalar projection of v onto u by
compyv. If comp,v = —2, then the angle between u and v is

A. <z & %D. 7w F. None of these
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(b) The parallelepiped spanned by the vectors (1,0,2), (3,1,1) and (1,2,5) has volume

A8 B.9 C. 10 E. None of these
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(c) If v.w =0, then v x (v x w) is

A. Perpendicular to w B. Equal to the zero vector (C. Parallel to w) D. Not
defined FE. None of these
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(d) Let r(t) = (2%, €*, cos(nt)). Then
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A. (16,€%1) (24,6’2,0> C. (16,e,1) D. (24,2¢,1) FE. None of these
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(e) A particle moving in space has acceleration at time # given by

and has initial velocity v(0) = (1,0,0). Then its velocity v(t) at time # is

A. (3,3,4) B. (0,6,24t) (C. )2t +1,312,4¢%) D. (2t 4+ 1+ Cy, 3% 4 O,
4t* + C3) E. None of these
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