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Solve all problems. Show full details of your solu-
tion.

Question | | Grade
1 /18
2 /11
3 /10
4 /5
5 /3
6 /10
i /14
8 /10
9 /6
10 /8

TOTAL




Q1. (a) (5 points) Find the distance between the
plane 2x — 4y + 4z = 12 and the plane £ — 2y + 22z = 3.
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(b) (6 points) Find the symmetric equations for
the line through (2,1, —1) and perpendicular to both of
¥ =<1,1,0>and @ =< 0,1,1 > .
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(c) (7 points) Find the equation of the plane that
passes through the points (0,1, —1) and (-1,2, 1) and is
perpendicular to the plane x + 2y — 3z = 5.
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Q2. Consider
fl@,y) = V1422 -y

(a) (5 points) Find and Sketch the domain of f.
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(b) (6 points) Identify (name) and sketch the graph

of f )
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Q3. (10 points) Find the limit (if it exists) or show
that it does not exist:
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Q4 (5 points) Let w = UTE%— Find B—i{é—y.
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Q5. (8 points) Find the linearization L(z,y) of

fla,y) = =
at the point (3,2). Use L(z, y) to estimate f(2.99, 2.05).
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Q6. (10 points) Identify (name) the following two
surfaces

?+y’=(z-2) and2®+y*=2—2

and find their intersection.
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Q7. Consider the level surface
fla( -3,2/) z cosTT — T’y + ¥ 4+ yz = 4.
/

(a) (10 points) Use implicit differentiation to find
g; and £ at the point P(0,1,2).
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(b) (4 points) Find the equation of the tangent
plane to the level surface at P(0, 1,2).
/; ) & ﬁ( P, F‘j ) PZ—,P
v o t & -
%6 ) ?/ X J ’X— z
5 SwTA @t 5 ¥
J ”~
¢

’ e x 29 Z 7 L=

¢

%w Lﬁ I,tu‘. fawsland
bk kBl

@) g 0)4’0‘(5’\)_

fome
i (’.(%’gﬂ)//u,
X \ (?r?):’;v




Q8 (10 points) Let u = e sin™! p, where

. 1
p=_8inz, q=z2y a.nd'r=;.

Find the values of % and %‘- at (z,y,2) = (%, %—, —%)
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Q9 (6 points) The directional derivative of f(z,y)
at P in the direction of ¥ =< 1,1 > is 2v/2 and in
the direction of W =< 0,—2 > is —3. Find the di-
rectional derivative of f(z,y) at P in the direction of

% =<-1,2>.
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Q10 (8 points) The dimensions of a closed rectan-
gular box are measured to be 10 ¢cm, 20 cm and 30 cm,
and each measurement is correct to within 0.1 cm. Use
differentials to estimate the largest possible error when

the total surface area of the box is calculated from these
measurements.
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