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Math 21a Midterm 1 Tuesday, March 12", 2002

Please circle your section:

Spiro Karigiannis

Melissa Liu Christophe Cornut
Roger Hong (CA) David Shim (CA) Michael Simonetti (CA)
MWF 9-10 MWF 10-11 MWF 10-11
Spiro Kartgiannis Andy Engelward - Andy Engelward -
Gloria Hou (CA) Nathan Moore (CA) Alexey Gorshkov (CA)
- MWF 11-12 T/Th 10-11:30 T/Th 11:30-12
(Question Points Score
1 12 [y
2 16 A
3 18 K
4 8 %
5 15 i{
6 15 18
7 16 14
Total 100 100

You have two hours to take this midterm. Pace yourself by keeping track of how many problems you
have left to go and how much time remains. You don't have to answer the problems in order - you
shouid move on to another problem if you find you're stuck and that you are spending too much time

on one problem.

To receive full credit on a problem, you will need to justify your answers carefully - unsubstantiated
answers will receive little or no credit! Please be sure to write neatly - illegible answers will also

receive little or no credit.

If more space is needed, use the back of the previous page to continue your work, Be sure to make a

note of that so that the grader knows where to find your answers.

You are allowed one 3 by 5 inch file card with formulas on it during the test, but you are not allowed

to use any other notes, or calculators during this test.

Good luck! Focus and do well!




Question 1. (12 points total)

Let f(x,y)=In{2x+3).
(a) (4 points) What is the domain and range of f(x, y)?
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(b) (4 points) Describe the level curves for the graph of z = f(x,y)}as accurately as p'oséible.
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(c) (4 points) Find the coordinates of the point where the z=0 level curve for the function
£ (x, y)intersects the y-axis.
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Question 2. (16 points total)

(a) (4 points) Under what conditions isax b =b x a?
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(b) (4 points) If a x b = a x ¢, then which of the following statements must be true?
(circle all the correct answers)
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(d) (4 poinis) For what values of farea=(y+2)i+ fj+ kand b=(r-2)i + (t + 1)j + k orthogonal?
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Question 3. (18 points total)

Consider the parametrized curve defined by the vector function Note, pacts () and &) |
r(f) = < 1 cos(f), ¢ sin(f), 2t > with 0<7 <37 arc almog destisl +o
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(a) (3 points) Find an equation for a surface that this space curve lies on and describe the surface (hint,
the curve is an example of a conical helix)
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(b) (3 points) Sketch the curve as neatly as possible. Tk indeed o cone
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(c) (4 points) Find the length of this-space curve by giving the length as a definite integral (you do not
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Question 4. (8 points total)

(a) (4 points) Using the product rule (twice), work out an expression for %[(a(r) x 5(2)) w(?)]
(note rewriting just " 5[(5(:) x ¥(£))- w(#)]" does not count!)
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(b) (4 points) Find the pomts on the space curve ¥(f) = < ° +2¢, 3, £ - 12¢ > where the tangent vector
is parallel to one of the standard basis vectors, i, j, or k.
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Question 5. (15 points total)
(a) (4 points) Find a parametrization for the circle in the xy-plane of radius 1, centered at (5,0).
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(b) (11 points) Find an equation for the line of positive slope that passes through the origin (0,0) and
which is tangent to the circle of radius 1 with center at (5,0) (hint, use your parametrization from part -

(a)).
There are. PRony wamg o appchL

T+ < | -
' (t) | hig . ds'.r\ﬂ e hoet we HON
= - bt ° Blo)=<E+wsT, snt > S
U. a ?am“'nid{ﬁ)a ,C he circle i~

guestiin |, wilk T =<-sim T, T
So bhe TanseAlr” ':r'\é. <t dnj Paml™ on he circde s
2+ s ¥ (Nek! gm need +o use dHRedl vemabl
hamts  here as = 15 e p«r-&md'er* j;'ufhj .Oa-_s"i‘;c-w an
and 35 R e ibﬂmwfar* 9\'u-;»9 paé.ﬁc.—\ on RngeaT I.Ac-_)
= € S acos T, 5n TD FS "8 T, o8 TD ‘
= < §+cost — 5 snT, St +5 .ot D |
Sl-a Nnow e Twu”h'an s For whet yatue £ € des B
Tt«hﬁeﬁ'*’ hne, ge Prrough the Qriﬁ'mz,’
CXHcos t-Ssm T, ST +S .a5T D> — LO,0S

SO Sazﬁj‘nﬂ . Sf:"! t"’ 3. (.f—’sz :O p e~ = T i:\:;g J ‘p‘*ﬂﬂ'\ eq*d‘.;g)

. -t 8
Tren 3--I-Ca£ r —S-S,‘g\t:ro (.\( ‘-cazqao%f_g) 9“("45 F‘*Cﬁst-C's":':! S,' +=0
A Co_st’ ~
o~ Sost+ Cos T FSArTT0 = TcosTH+i =0_ 4o enst= --;__

S‘[‘bp ADW = N"a -.'\uc} +Fo Saiu@.. ‘rr‘\vf“ tj e Y 'hnc. l:;»c. 3“5
Purugh  (0,0) and FUE)= €SHCosT, $2TD, S0 jusT Fad  sin T

— ~ P '-.I L !w'" ) - = . ) .

= Jl-¢cos*E = ]} - ;'_g s and ¥ P lne gc-f:s J.::r J

RS S | _
dope =L ) = S - o 9=




Question 6. (15 points total)

Let S be the surface generated by rotating the parabola z = -12—(1 - xz) in the xz-plane around the z-axis.

(a) (3 points) Write down an equation for the surface in cylindrical coordinates.
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(b) (3 points) Write down an equation for the surface in cartesian (i.e. "rectangular®) coordinates. o,
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(c) (3 points) Write down an equation for the surface in spherical coordinates:
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(@6 points) Write down two distinct parametrizations for the surfac€ S.
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Question 7. (16 points total)

Suppose there is a gas tank in the shape of a paraboloid z = x* + y*in your backyard (with0<z <4
and such that its bottom point rests at the origin (0, 0, 0)), and there is a barbecue fire going at the point
Q =(1, 1, 0) (the coordinates x, y and z all measuring yards). The gas tank will blow up if the fire is

closer than 1 yard to the tank. By finding the exact distance from the point (1, 1, 0) to the paraboloid,
determine whether your gas tank is in serious trouble.

Two crucial pieces of information that you'll probably need to solve this death-défying problem: .
(1) The straight line from the closest point on the paraboloid to the point (1, 1, 0) is in fact
perpendicular to the tangent plane to the paraboloid at that closest point, and

(2) You'll probably need to use one of the following cubic factorizations at some point:

4% +44° +1-2 factorizes as (21 - 1)(21‘2 +31+2) with only one real root t = 1/2
4% —44* + ¢ + 2 factorizes as (2:‘+1)(2t2 — 3¢+ 2) with only one real root t = -1/2
4¢% +¢—1 factorizes as (21- 1)(2!2 +t+1) with only one real root t = 1/2
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