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Math 242, Section BL1 ~ Test #1 - October 3, 2005

Time: 55 minutes. You may not use any books or notes or calculator. There are 100 points possible.
To get full credit, you must show your work.

1. {6 points) Give the equation of the plane which is normal to n = {4,1,2) and which contains the
point P = (~1,3,0}.
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2. (6 points) Give the parametric equations of the line which passes throagh P o= {2 ~6,1} and i
parallel to the vector v = 3i 4 4j ~ Bk.
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3. {10 points} Suppose a falling object follows the path in space given by
z{t) = 4sin 2¢, y(t) = 4 cos 24, z == 100 — 6t.

Find the distance traveled by the object from time £ = 0 to fime ¢ = 5.
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4. (6 points) A point has spherical coordinates (p, ¢,0) = (4, Z,%). Find its rectangular coordinates
{z,9,2). '
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5. {6 points) Describe and sketch the graph of the surface given in cylindrical coordinates by r = 7.
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6. {12 points)The symmetric equations of two lines are given below. These lines are parallel. Find a
normal vector for the plane containing these two lines.
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z-3=2@~1)=3(+1)

Boroecte in standard form: ¢~ 73

for éo‘f'& /:‘nf.s} the directron vector s
(:E::: (é) 3>‘2>, i f's /oana,/{a/ Irlo Ya /-:)/au,;e ’

To findd avolther vectoe /oq{‘aj(ﬁf o Te /)/GLM)
observe Yot P (1,71,2) s o poraf o

He 1 lme and Q= (3 /, “f> on the second

Then ;3 /{a I's Palf‘a_//e/ Yo Aee /O/CUL& )
= ('?) "?) “’3> |
A uor mod vector Yo Vhe /g/aue_ ps e Lav

3 =t a-3 J/2-3 2 2

= =)30 +R<] ok or (13,22, é)]




7. {6 points) Define the dot product of two vectors u = {14, %, ug) and v = {v;, vs, v3}. (Your definition
can be a formula.)

8. (9 points) The position vector of a particle moving in space is given by r(2) = 3ti—(4cost)j+4(sint)k.
Find its velocity and acceleration vectors and its speed.
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9. (15 points) Describe and sketch the graph of the equation 7% ~ 43* + 92% = 36.
You do not have to give the name of the surface {although you may, to better deseribe it}. You
should
o Label the coordinate axes.
» Give the intercepts of the surface with each axis.

e Describe the intersections of the surface with the zy-plane, the xz-plane and the yz-plane.
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10. (3 points each part) Answer True or False for each part. No explanation is needed and this question
has no partial credit, just right or wrong.

(a) The vectors 81 -+ 6j and —3i + 4j are perpendicular.
T because_ their Aot ;’de’ wet s O

{b) If a particle moving in space has constant speed v(t), then its acceleration vector a(t) is 0.

For exawple F(¢)-{cost, sin ¥ty has speed (e )=
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(¢) If a, b, ¢ are space vectors with the same initial point, so that they form the three sides of a
parallelepiped, then the volume of the parallelepiped is |a- (b x ¢}|.
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(d) If () is the position vector of a curve and if ¥'(2) and r"(t) are nonzero, then the unit tangent
vector of the curve at the point r(t) is
r'{t)
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{e) If 8 is the angle between the vectors w and v, then u - v = |ujjvising.

F 5oV = Ji) V] cos @

(f) The curvature & of a straight line in space is zero.

T See p. ¥R/

(g} The cross product a x b of nonzero vectors a and b is 0 if and only if a and b are parallel.

T See p. /73

{(h} ¥or any vectorsaand b, ax b = ~{b x a}.

T See P 777



