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INSTRUCTIONS

1. PLEASE DO NOT OPEN THIS BOOKLET UN-
TIL INVITED TO DO SO.

2. Write your last name, first name(s) and . Max S
SFU ID in the box above in block letters, Question aximum core

and sign your name in the space provided.

1 10

3. This exam contains 6 questions on 5 pages

(after this title page). Once the exam be-
gins please check to make sure your exam 2 12
is complete.

4. The total time available is 50 minutes, and

there are 50 points, so allow about a minute
per point; for example, you should aim to 4 8
spend about 10 minutes on a 10-point ques-

tion. Attempt all problems!

5. This is a closed book exam. Only non-

programmable scientific calculators are al- 6 4
lowed.

6. Use the reverse side of the previous page if
you need more room for your answer, and Total 50
clearly indicate where the solution contin-

ues.

7. Show all your work, and explain your an-
swers clearly.

8. Good luck!
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1. Let ABCD be a parallelogram as shown; that is, the
sides satisfy 4 AB= C’D and AC=BD. B D
Define a —AB b AC’ a
A b C
(a) [6 points]
Write expressions for the diagonals AD and BC in terms of a and b
Now assume that the lengths of the sides are equal, |a] = |b|: show that the
diagonals AD and BC are perpendicular 5
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(b) [5 points]
Now let the four points be given as
A(1,2,0), B(3,1,-2), C(1,2,3) and D(3,1,1) :
Verify that these points determine a parallelogram with equal side lengths, and
find the area of the parallelogram ABCD s —
— D2 -
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2. Consider the two planes
r—y+2=-3 and 2z —-z=4.

(a) [3 points]
Find the angle 6 between the planes. .
‘ )3
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(b) [6 points]
Find the parametric equations and symmetric equations for the line of intersec-
tion of the planes.
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(c) 3 pointsﬁ>
Find the equation of the plane which passes through the point P(1,0, —2) and
is perpendicular to the line of intersection found in (b).
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3. (a) [5 points]
Consider the surface described by the equation

>+ 32 + 22 = 3.

Briefly describe the traces (cross-sections) of the surface in horizontal planes
of the form z = 2, and the traces (cross-sections) of the surface in vertical
planes of the form z = zo. (You may wish to include a rough sketch in your
description.) Can you identify the type of surface?

Woygortoll drates: 2= % S Xyt =3
=) XL-{*SL: 3"2«%

3/ d_».h\OhS
< 7 T ] [—-—\‘

for 2o £ 3)‘7__ s eS

' —

P
o ”3

X <2 -
Josteal  tratdt w=Xe D Yo Y +2e =2
)

z

Sh o (poreltt! &)

(b) [3 points]
Consider the point P on the surface given in rectangular (Cartesian) coordinates
as (z,v,z) = (0,—~1,1). Rewrite the point P in spherical coordinates (p, 8, ¢).
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4. (a) [4 points]
Find a vector function that parametrizes the curve C of intersection of the
paraboloid 4z% + 22 = y and the parabolic cylinder z = 2 — z2.
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(b) [2 points]
Find the intersection point P of the curve C found in (a) with the plane z = 1.
Whn X =\ we ok =)
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(c) [2 points]
Compute the tangent vector to the curve C at the point P.
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5. A particle moves up along a helical wire which extends from z = 0 to z = 8; the
position of the particle is given as a function of time ¢ by

)= {ssn (1) -sess (1) 1)
(a) [5 points]

Find the velocity vector v(t) and acceleration vector a(t), and the speed of the

particle v(t), as a function of t.
Show that the velocity v(t) and acceleration a(t) are always orthogonal.
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(b) [3 points]
Determine the time at which the particle reaches the upper end of the wire, and
compute the total distance travelled by the particle (that is, the length of the

wire).
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6. [4 points]

Let u=r-(r xr”)
(where r, ', r”, u are all functions of ¢, so that r = r(t), u = u(t) etc.).
Differentiate the expression for u carefully to show that

ul =r. ( % I‘//I)

and explain your reasoning.
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