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/ Question 1. (12 points total)
(a) (6 points) Suppose a and b are two vectors such that b is twice as long as a, and the angle between a and
¢ (a+2b):-(a—b)

b is 60 degrees. Calculate the value o
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(b) (6 points) Letry() =(r. 2, 1) andrs()=(t, 1L - 2) be two vector valued functions, where / represents

time in seconds. Consider the parallelogram determined by vectors ry(7) and r(?). What is the area of this
parallelogram when 7 = 17 What is the rate at which the arca of the parallelogram is changing at this

time?
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Question 2 (9 points total) Circle the correct answer for each of the following. Assume that the level

curves have been plotted for evenly spaced values of f(x,y). For each set of level curves, chose the
function of two variables that is depicted by circling the (one) correct function.
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(c) (3 points)

(@) f(x,y)=x+cos(y)

o 1
(b) f(x,y)=x—cos(y) X45mnly) =0 | I
s IN N N
|

(©) f(x y) = sin(x) — cos(y) S R T

dd) Fx.y) = x +sin(y) ‘ | ) )|
(&) f(x,¥) = sinCx + ) SN
@ erd () would € L

(EI-'D] C e m™EL 'rl\aj_ Te '{‘@r\jq/\—r— +o a C_.OamJ.nﬂ\LC
ax:a it Pe ﬂ-.j e b blee e Auajf‘amc; leel curoeS




Question 3. (16 points total)

(a) (6 points) Find the equation of a plane that passes through the two points (5, 3, 2) and (3, 1, 0) and that
never intersects the y-axis.
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(b) (6 points) Consider two planes with normal vectors n; =< 20,40,0 > and n, =< 0,26,-26 >,
respectively. Suppose both planes contain the point (1, 1, 1). Find a vector function that parametrizes
the line of intersection of these two planes.
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(¢) (4 points) Find the distance between the point (1, 2, 3) and the surface given by r(u,v) = (2, u, v)
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Question 4. (12 points total)

(a) (6 points) At spring training a pitcher on the Math 21a baseball team gets ready to pitch a baseball.
During the pitch the pitcher’s hand (the one holding the ball) traces a curve given by the parametric
equations x = cos(1), y = sin(?), and z=6—2t. The pitcher begins the pitch at £ = 0 and lets go of the

- How far does the ball in the pitcher’s hand travel along this curve during this time?

L-2T Y Deen
__5,,:'[_} L_as_éj‘l>

FiE) s 4 ,
n Ir“—"(gj\—_—m =Js5

ball when ¢

C Rl =<kes T, s~ T,

L

T
Dne~ a~C le.ﬂ-jm\ Fas gt =
; W); “_/L r"
s g lzye)] & = g 5 b = 1F T
2]
= o

(b) (6 points) Given that the pitcher releases the ball when 7 = 7 where is the ball 2 seconds later? (Keep it
¥ 2

simple in the sense of neglecting gravity and air resistance!)
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V Question 5. (15 points total)

(a) (7 points) Find a parametrization for the curve of intersection of the cylinder (x —1)* + z? =1 and the
plane x + y+z =1.
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(b) (8 points) Suppose a somewhat strange Math 21a rollercoaster ride follows a path described by the
vector function r(f) = (— 2 sin(r), - V2 sin(r), 2 cos(r)) . where ¢ is measured in seconds. The ride

lasts for 7 seconds (i.e. 0 < < 7). At what times during the ride is the rollercoaster either going up at
—___a 30 degree angle or down at a 30 degree angle (where the z-axis is considered to be vertical)?
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V Question 6. (16 points total)

(a) (4 points) Can there be any vectors v such that v x (231) = (1,1,1)? Find a solution vector or explain
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(b) (4 points) Suppose v and w are vectors such that vxw = (LL1).

Explain why it is that all the pairs of

vectors that satisfy this equation lie on one specific plane through the origin. Find that particular plane.
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(c) (8 points) Let two space curves, R and S be described by vec?&rcﬁncnb%s r(7) and s(1), respectively.
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Suppose that r(¢) is parallel to s'(1), and that in addition s(7) is parallel tor'(r). By considering the f

derivative of the cross product of r(r) and s(f), show that there must be a particular plane P through the
origin such that the two space curves R and S lie on P (

you don’t have enough information to actually
find P, just show that there must be such a plane).
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Question 7. (20 points total)

(a) (6 points) Consider the following five regions in 3-space:
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Exactly two of these regions are identical. Identify which two are identical and give a detailed explanation
4s to why you know it’s the two you’ve identified.
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/ Question 7 continued

(b) (9 points) Consider the surface parametrized by r(u,v) = (cos(v), sin(v), u). Write equations
describing this surface in rectangular, cylindrical and spherical coordinates.
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(c) (5 points) Consider the surface parametrized by r(u,v) = (u cos(v), wusin(v), v). Find an equation
describing thlS surface in cylindrical coordinates. ;
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