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1. (a) (6 pts) Use the linear approximation to g(z,y) =
2y
value of ¢(0.1,0.9). \
- Ky O \) \ el
Z =X _— 4+ yce =) )
el ) = dggww I o
- N+ 4 o\ = —540=~"
\\d(xllﬁv - zjm +xe™d = 33 ( d. "~
20 :j \3 - ’\;L *"\\ = 3/’L \
g o 0 & Lot o = % +1:(e1-) -3 (0a-1)
- - I3
=840\ + 005 = -

(b) (8 pts) Consider the surface f(z,y) = :z:y2+a:+2. Find the absolute maximum and minimum

over the region R = {(z,y) | vy > 0,22 +y* < 8}.
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2. (@ pts) Let f(z,y) = ind &nd classify all critical points of f(z, ).

(Classify using appropriate partial derivative tests).
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3. (a) (8 pts) Evaluate: / / sin(z”) dady. = \3 o
J0 2y m

LESS A Zﬁ E e )
g‘ " Km) Ajoxx 173% ys Hx
ar K \"/L d‘ \\\ L,
go i (x") 4 1o X B | 4

§ \)\=X'L C‘)SK-‘TY'

l(x) % A s ixde @
dx = 75

s
g SY\«(M\) ’\qolu

s — :

L L N\ T - P }
“%—tﬁcmm\o = - - ! 4 '-rCesfﬂ)'

(b) (8 pts) Set up and evaluate a double integral in polar coordinates in order to find tie volume
of the solid that is within the cylinder 2% + y? = 4, above the plane 2z = 1, and below the
surface 2 +y — 2 — y? = 3. .
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4. (10 pts) You are sitting at the origin with a water balloon of mass 1/2 kg and a water balloon
cannon. Your math instructor is sitting on the zy-plane at the point (0, 50,0), in meters. The
water balloon cannon always fires with an initial (vertical) z-component of velocity of 4 m/s.

There is a steady wind that blows with a constant force of (3,0,0) Newtons. Assume the force
from the wind and the force due to gravity (with g = 9.8 m/s?) are the only forces acting on the
water balloon when it is in the air.

At what initial velocity vector should you fire the cannon, so that the water balloon will land on
your instructor? (That is, what are the z and y components of the initial velocity vector).
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