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. True or Falge (15 points total) "_x f 4
(a) The cross product of two UNIT" vectors has length 1.
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(b) The graph of the curve r = 4cos 26 is contained inside a circle of radius /.3

¥
@.C"' L 4 p‘ ' .
's ' 4
T
e
-~ \\‘._
A

(c) If u and ¥ are nonparallel vectors in R® then up to multiplication by a scal
u X v is the ONLY vector perpendicular to both u and ». o shubs & 0
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(d) The function f(z,y) = sinzy + z* is an example of a function f: R! — R2.
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2. Multiple Choice and Short Answer (15 points total)

I If u and v are unit vectors, what can be said about lu - v|?

A. It is always equal to 1 2 g BIG ™

B. tisalways<1l . . ™, ¢y b

C. Itis always >1 ;¢ < | s 5 . ‘ 2 g .
D. None of the above. "

11 Let f(z,z) be a function of two variables. Which of the following represents the
partial derivative with respect to the variable .
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II1 The graph of the pu‘amemc curve defined by x
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| r(t) = (cos 2t,e*™*,sin 2t) "
r'ﬂ\ = . .

A-piesooswhere (7 7

~ i 5 B e 3
. ok ] K A 5
@L&u on a cylinder -~ \)‘ ¢ - "

e

% Lies on a cylindrical cone - ¢ LR
D. Lies to the police. ¥ €




-
"l o= e

?

projection of # onto ¥,

(8) Let 4= (2,0,1) and ¢ = (4,5, 3). Compute the vector
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{c) Find a vector perpendicular to ¥ but NOT perpendicular to ¥.
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4. (20 points total) Consider the function
F(x,y) = zcos(my) + zy
and its graph z = f(z,y).

(a) Compute the partial derivatives F; and F,.
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(b) Compute the equation of the plane tangent to the surface at (1,1,0).
FYO?; f‘ O\ = i (T e El, F ~\+2 = 1.
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(c) Lethet.hecurvewlnchxst.hemtersectxonofthmsurfaceandthep!aney—l ”

Write down parametric equations for C. ‘0”' B = Weas MYt X
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> (@) (5 points) Suppose a differentiable function f(z,y) satisfies
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And that ¢ = rcos@ an

Y = rsinf. Calculate 8f/8r and df/00 in terms of r
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(b) (5 points) Explain why the first part of this problem (5(a)) wouldn’t have made
any sense if I had said instead that
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A% =, (c) (Extra Credit) If you tried to actually find the function f(z,y) in part (a), I bet
' you failed because in fact, e™*' doesn’t have an antiderivative! At least not in
terms of functions that we can write down. However, it is true that

) - ¢ ¢ &0 2
” 'wm?o:e W x@  u e SO0 RS PR
' du - < on <2 ler da ,Qit;ﬁﬂﬁ_ ”c-"dz - V,;‘ - E V"&o?‘b e v Lo
“S -0 el Q x f‘(x? {";"
e e . ' ; P
v \OFor extra credit, prove this fact) y ¢ ;F‘ & ol .

Warning: This is very hard! Only attempt if you have completed everything else.
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r= w/§cos€, r = siné.

{3 oso= sn®
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7. (10 points total)

(a) Find the intersection point of the lines defined parametrically by
T=24+1y=3t+4+2,2=4t+ 3,

and
r=8+2,y=2s+4,2=—4s—~1.
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(10 poin
ts) Compute the following limit or show it does not exist:
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