1. fP=(23,—-1) and Q = (5,2, —3). Which vector is a unit vector in the
=
direction of P(}7
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2. fv=<23—1> and u=<1,-3,7 >, what is v x u?

(a) <18,15,—9 >
< 18,-15,-9 >
(c) < 18,13,—-9 >
(d) <18,-13,-9>
(e) < —18,—15,9 >
(f) < -18,-13,9 >
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3. fv=<1,9,—-3 >. Which of the following vectors is perpendicular to v7
(a) <-1,-9,3 >
(b) <-1,9,3 >

@< -3,,2>
(d) <3,-1,2>

(e) <—=3,3,1>
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4, What is the center and the radius of the sphere with equation

w2+y2+22—2m+2y+3z=z—?

(a) center = (1,~1,3); radius =4
(b) center = (1,1,3); radius =2
(c) center = (1,1,3); radius =3

(d) center = (1,—1,%); radius=

(1

(e) center = (1,~1,32); radius =4

(f) Jcenter = (1,-1,—32); radius =2



5. What is the distance from the point Q(1, —1, 2) to the plane with equation
2r+y—2z=2>5"7
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6. What is the area of the triangle with vertices P(0,1,2), Q(~1,2,2), and
R(4,—1,0)7




7. What is the cosine of the angle between the two planes given by equations
2r+y+z=4,and 3z —y—32—-1=07
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8. What is the equation of a plane passing through the point P(5,7, 1) and
parallel to the plane z +y + 2z =17

$+y+22=10
(b) z—y+2z=—4
(c) 2z+22=6
d) —z+y+z=
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9, Which of the following equations is the vector equation of the line of
intersection of the two planes given by s +y=2andz —~y—3z=107

(a) t<—5,1,-2>+<0,2,8 >
(b) t<§,-1,2>4+<3,0,1>
(¢) t<—51,-2>+<1,1,0>
(d) t<-3,-3,-2>+<0,23>

(e) t<—3,3,-2>+<0,2,0>

@t<3,—3,2>+<1,1,0>

- 5’) ):;7 i K
[ =D

10



10. Assume u(t) and w(t) are two vector functions such that

u(t) =< t?sinz, 1+ 2t >,
w(0) =< 1,0,-2 >,
w(0)=<1,1,3>.

If f(t) = u(t) - w(t), what is f(0)?
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11. What is the parametric equation of the tangent line to the curve traced
by r(t) = (cost)i+e*j+ 2tk at £t =07
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12. The Assume r(t) is the position vector of a particle in space. If the
acceleration vector is a(f) = (cost)i + (sint)j, the initial position r(0) =
—i + Bk, and the initial velocity vector is v(0) = j. What is the position
vector at ¢ = 57
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13. What is the point on the curve
r(t) = (3sint)i— (3cost)j+ 4tk

at a distance 3% wnits along the curve from the point (0, —3, 0) in the direction
of increasing arc length?

(a) (0,3, 4r)
(3,0,2w)
() (—3,0,—2m)
(d) (0,3, 2m)
(e) (0, -3, —dm)

(f) (3,0,4n)
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Hand-Graded Question [12 points]
14. Assume that

r(t)=(2t—-1)i+#-1)j+{dt -3k

is the position vector of a particle moving in space.
(a) [3 points] Find the velocity vector at ¢t = 1.
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(b) [3 points] Find the acceleration vector at £ = 1.
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(c) [2 points] What is the speed at ¢ = 17
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(d) [4 points] What is the angle between the position vector and the velocity
vector at £ =17
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Hand-Graded Question {10 points]

15. Let u=<0,4,1>and v=<3,-2,1>.

(a) [5 points| Find the vector projection of u onto v.
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(b) |5 points] Write u as the sum of two vectors: one perpendicular to v
and one parallel to v.
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