Math 233 Exam I September 24, 07

Part I, True or False, 3 points each

Answer A for True, B for False.

1. If u and v are nonzero vectors then the vector u x v is perpendicular to u.

2. If'the vector function r(f) has constant length, |r(f)| = constant, then r(¢) is perpendicular to
L r(f),
dt

3. The only curves in three dimensional space with constant curvature (that is, the curvature
function x(u) takes the same value at every point of the curve) are circles and straight lines.

4. Iftwo planes are not parallel then they intersect in a line and the direction of that line is parallel
to the cross product of the normal vectors for the two planes.

5. If L(¢) is the length of the curve r(s) for 0 < s < tthen L'(¥) = [r' ().
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Part II, Multiple Choice, 5 points each

1. Find the center and radius of the sphere with equation x? — 2x +y? +2% + 6z = 10
a. Center (2,3,-1), radius /22,

Center (—2,0,-1), radius /14,

Center (1,0,-3), radius J20,

Center (-2,—3,—1), radius /18,

Center (2,0,-1), radius /19,

Pop T

2. The vector P P; goes from initial point Py = (2,0, 8) to terminal point Py = (-1,-2,-3). Find
—_
the vector of length 1 which points in the same direction as P1.Ps.
_—
a. = (4,4,6),

1 119
b. m(l, 2,97,

1
c. JGE(4’4’6)’

S S - T, B
d. JW( 3,-2,-11),

| 5

1
e —(—,~1,2).
Jog w20 2
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3. Suppose n = (2,-2,1), v = (1,-6,3). Compute the length [3u —2v}.
a. 7,

o0
-
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EER
(] B ] BR T ]

4. Supposeu = (2,-2,1), v=(1,-6,3), w = (2,-2,1). Compute (u +v) x w.
a. (0,5,10),
b. (4,18,-23),
c. (4,1,0),

d. (-6,2,-18),

e. (-12,0,14).
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5. Find the volume of the (box) parallelepiped determined by the three edges
u=2i-3j+k
v =2i-j+2k
w=i+k

"

oD ROoTo
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6. The line L through the point (3,1,7) and parallel to the vector i + j — k passes through the point
(1,b,¢). Find b and c.

a. b=1,ec=-1,
b. b=3,¢c=35,
¢ b=-3,c=-15,
d =3,c=-9,
e. b=-1,c=09.
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7. Find the cosine of the angle at which the planes 3x — 4y + 2z = 7 and 2x + 3y + 4z = 8 intersect.
a.

3

|l~3’\|
—| |za
-
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wJ b2
Lol‘” <]
- -
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TR

8. A particle starts at time ¢ = 0 at position (1,2, 3) and velocity v = (0,0,0). It is then subjected
to a constant acceleration a = (1,0,—2). What is the position of the particle at time # = 17

a. (3,0,-2),
b. (0,%.1),
c. (3.2.2),
d. (.3.0),
e. (1,1,-2).
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9. Setr(f) = (2¢+1)i+(sin(#2))j =3k, find r'(0).

10.

a. r'(0) = 2i,

b. r'(0) = 2i+j,

c. r'(0) = 2i+j -3k,

d. r'(0) = j-3k,

e. r'(0) = -3k

Evaluate
[ Limarj+ic]ar
J L2

a 3i—4j+2k,

b. n2i-3j+k

c. n2i+3j-k

d. (arctan2 —arctanl)i—-3j+k,

e 2i-j.
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11. Find the length of the curve
r(f) =2ti+4costj—4sintk; 0 <¢<2m.
2.2,
247,
2420,
2+ 20w,
1+ 8.

poaovUw

12. A particle 4 moves from (0,0) to (1,1) as ¢ varies from 0 to 1. Its position at time £ is given by
ra(f) = (¢, /1 ). Particle B moves along from the same start point to the same final point with its
position at time ¢ given by r5(f) = (#,#*). For which ¢ between 0 and 1 is the particle 4 moving
faster than particle B?

a. Allg,

No ¢,

£> 16713

t< 16713,

Can’t be determined from the given information.

® 200
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13. The motion of a particle in space is described by the formula
r() =i+4j+2k
Find the angle between the velocity vector of the particle and the acceleration vector at time
t=2.

b. cos™

C. COs

(
(

d. cos-l( ¢ ) — 1. 986,
(
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Name Student ID Number

Part I, Hand Graded, 20 points
Show enough work so that it is clear how you arrived at your answer.

The position of & particle at time # is given by
r()=(2+1)i+2j—6k

Find the velocity v.

Find the acceleration a.

Find the unit tangent vector T for the path of the particle.
Find the unit normal vector N for the path of the particle.

Decompose the acceleration into its tangential and normal components. That is, find numbers
ar and ay so that

LA ol L

a = arT +ayN.

Note: All of these quantities are functions of the variable 7.
1. v =

\D
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Name

4. N=

5. ar =
ay =

Student ID Number

[
o



