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(c) Find the distance from the point P to the plane.

Question 1 Consider the plane 2x + y — 2z = 2 and points P = (2,-2,-3) and Q = (1,0, 0).

(7 points)
(a) Find a normal vector n to this plane.

=l K212

(b) Find the projection of the vector I@ onton

<1-R,0-R,0-37
<-\.&,3)
PFOGV\(@) - PR R

—_—

PQ,

1]

u

<-\/2; 3> '(2/ l,'2> R

i {20,725 <2,1-2>
= —242+6 > _-6p
Y4t 1+ 9

proj, (PQ) =

242,1,-2)

3= \Pros;\((ﬁﬂ = |prya (PR))

= |2 <2, 2]z Sf4ndT -2

distance = Q}
Do not write in box




Question 2 The figure shows a vector a in the direction k and a vector b in the xy-plane.
Their lengths are |a| =4 and [b| =5. (5 points)

(a) Find |a X b|.

- N
Gxb [ = A
(b) The x component of a X b is
E negative
[ ] e
D positive

s E8999 ») Do not write in box
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Z axis

A

AN

X axis

<
HQ”Wh)
(c) The y component of a X b is

D negative

o= A0

(d) The z component of a X b is

D negative




1
Question 3 Consider the function f(x,y) = x* cos® (m) for (x,y) # (0,0). Use the Squeeze Theorem to determine

whether the limit below exists. (5 points)
(@) Does the limit lim(y ,)—(0,0) f(x, y) exist? Circle your answel@! (o)

If the limit exists, determine its value (write DNE if it does not exist).

limx,y)—(0,0) f(x, y) = Q

(b) Give a complete justification for you answer using the Squeeze Theorem.

0 ¢ Weost (zmp) EX

Since Lim XZSO \o?/ Sg[uw%e. Huesrem
Ly )= (0.0)

we lhove

lim  YUy) =0
Cxy) = (0,0)

s E8999 ») Do not write in box
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Question 4 Select the graph of f(x,y) = x*sin(y). Write your answer in the box: B

Only the z-axis is labeled. (2 points)

e

S .zf."o’o’#'
IR

(L5
LR

X ) 4 ].‘

')‘}s\ti ’;\;\ )i )

/ " ~\ ~!,_ ,")"M," )
"‘ 0N ?
\ql h

v

Question 5 f(x,y) is a differentiable function. The tangent plane to the graph of f at the point (1,1, f(1,1)) is given by

of of

—3x + y + z = 4. Determine f(1,1), =—(1,1), and =—(1,1). (6 points)
4 ax dy P

—\fuv\%wr ? lane 1o

2 < ix(hl) (/7"'\ ) + Q(M)LY“') t ‘Hl,l) f(1/1)= 6
= bBlnx e guny e (Fun- fet o) 3
cmpmw& b a_ﬁ(l'l) -

2= 3x -y 4 oadider fx Uz

by =3 g—];(l,l)= - \
Py in () b bed F00=6

s E8999 ») Do not write in box
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Question 6 (8 points)

(@) Letx(s,t) =t>+3st and y(s,t)=2t>s +s>—t.

ox dy
Compute o and 355

- 3K

57 AT+ s

(b) Suppose f(x,y) is a differentiable function of x and y and let
g(s,t) = f(x(s,t),y(s,t)), where x(s,t) and y(s, t) are the functions in f af | 9f
part (a). dx | dy

01 || 2|3 ]| -4]-5

(1,-1) || -3 | -2 (f)f 2
X (o) =| \‘)
yLOn) pud —\

d
Use the table of values on the right, to calculate 8_§ 0,1).

Fs(01) = S L) X% (o) +§y(|,~l)ygéo,l)
= (N12)+ (DHR)

dg 3
x (Or 1) = q‘

s E8999 ») Do not write in box
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Question 7 The contour map of a differentiable function f(x, y) is shown. Each level curve is labeled by the corresponding
value of f. Choose the best answer for each question below. (7 points)

(a) At the point B, determine the sign of the

following quantities 4
fx(B)is X positive 3
negative
— 2
Zero
fyy(B)is positive 1
>_< negative 0
zero
— -1
fry(B)is f positive
negative -2
Zero _3

(b) Let u be a unit vector with direction BA. Estimate D,, f(A), the directional derivative of f at A in the
direction of u.

! DA % 0 A\
P

X

s E8999 ») Do not write in box
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