1. (3 points) Evaluate the following limit. You do not need to show any work.

(A) 0

(®) -

(C) em

e~ cos(z + y)

(©)

(E)1

li
(w)y)_’(ls_'l)

(F) Does not exist

2. (5 points) Consider the following integral

[ [ e

Select the answer that is equivalent to the integral above. You do not need to show any

work.

@ [ [ 1enaa

4 ¥
(D) /0 f(z,y) dzdy

Vi

() /O 2 ff F(z,y) dudy
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3. Let f(z,y) = z° + €.
) (@ polinia) Evluste THELT:
S =2 (Crg)=3x"+ ¢,
‘%3:-%(@—6” = P
V) :<£:X, "P‘j> = 45)8‘!‘ ‘j-Q\q/ ’)(éuﬁ)
e 3) = BEF+ B E?, e

=
\ ) 3
(2136, ~>>]
P
(ii) (4 points) What is the value of the directional derivative of f at the point P(—1,3)
in the direction of ¥ = (—2,5)?

The diveeionel deriurhive 4
. S, {
D) = 7f,3)- "l%‘l
(%
—{»13, -6 S, <3, 5>
N )+ ¢ 5)%

= L Ore) + )]

- ‘j;‘q (¢ - ééy’—gév’)

AN Ntée
- ,E;’ti(éﬂ@) =

Page 2 of 9



4. Suppose that g is a differentiable function of z and y, and

f(u,v) = g(z, y), where z = u® — 2v, y = 3u —v.

Suppose that the following facts are given:

9(z,y) | f(u,v) | ge(2,9) | 9y(2,v)
(1,0)| 4 3 4 5
(1,3)| 3 5 ] 2

(i) (2 points) What is the geometric meaning of the partial derivative g,?
The rate ct\amﬂ,@ 0§ 4 A(Mg direction {i o>
Y .
The slope of the Yomgent e T S 124 ﬁ
o e Cuvve ¢ Had gl (x,ﬁ(%)&?/% _

(i) (5 points) Find f,(1,0).

¢

an  y=l, V=0, »’)(:(\)Z,;\(o):l %:5(\}-0:}
‘g\A(({)‘A % (X%B +6S.1(X‘/j)——i g

7
= %X(z(,"}> (B ﬂﬂv)(x) y) (» //>° 4
T, =4, D@0+ 84013 ()
= HE) + (DOG)

= 21 6=y ]
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5. (13 points) Consider the function f(z,y) = 2® + 2y* — 3z — 4y. Find all critical points
and classify each as a local maximum, a local minimum, or a saddle point or say there

is not enough information.

U§ =<, 0> =383, ny-4>

VAR b> & i5)‘5~—3:‘—0 ®
U -4 =0 @)
@ <:’> /Xz:\ &= o = j;\

et aee Q cnt el po e l (1, 1\) G,1)
’QXX: 2 (5x2v3\: X %‘“j -2 ()= O
(43 FELy  deve ~dxq = 0

k Hy
b(x U)\ ‘hp( -hv)\ ‘B( f'j\'] &jj('?x - (é)z)("ﬁ‘

=
AT 00, DO =40 =X > 0
£ L= U)‘é >0
50\,(\, 3 M O(ka MMy m Pof?‘\?
At 6,1, DENALE) <O, (Itmrptira)

Page 4 of 9




6. (12 points) Consider the parametric surface 7(s,t) = (s + 3t, st> + s, In(¢)). Find an
equation for the tangent plane at P(1,—4,0).

o m)\ e wmm’rp/vs Comsromiyw) to PU,~¢ 0)
slve V1) = Op =<\, 0> ov
{6% 2 Ot
Lt 4= (®
bty =0 @ @é $+3(1)=| > 4=1-3=-Q

sl

Ny = 25 d5tan, 8644 Oy =1 15, 0> ?(-a N={LR 0>
<

_ 5
ﬁ,~—-—-<&-’ra 44 paHd>= {3 9»/% £ {(; )= 34 1>

- T~ T
Heanxia)=| o) F
3 4

:fj; ?l }\\]é ,\Jrkl { &?U\‘\#Oﬁ; =R - -0

e ey o Yo o plant ar P, o)
S

BCX D =1 {4+ -10(3 -0 gj
X -4 =10 - (= |

"'
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7. (12 points) Find the limit if it exists, or show that the limit does not exist.

.2—>

(x.yl)i-l?(’ﬁ'oﬁ%z -?j' %.()( b)é E o
) (Xa'jl)
\w03€ TQHA C 3 X “LLQM
. \(x%:@ , YY) = ), XA ")(HQ P o n
i o & ?,4 ‘v -
Aow) € 24=x xs0 (XY N xvg 3 =T

Choose anothoy Part, (5 : Y=o. TMq

L y)= e X 0
X%”‘C‘Z‘” <o 0 (Xt i L 0‘“‘ OU=p

Lily. So the Bust doey wot oA ST

Solwtton 23 16X X=Yss, Y= ysig
Tbu)/t/\ Q/\ i ‘&l{)‘ (1 (Yﬁo >9>l( <& '\‘1 9>6

-——\'~—\
(xyte,9) 0‘ “)HM ) ( (s ¢ vendg)D)t

~ {; T&;$9Vé§m9
— Xiua ¥!@( é

LY CbSLe'f"SMZQ Jq’ i Cog@ §“1@
Tz"\\ﬁ Nt d vanes  an O UVaviey . tov QWWV‘(’Z/
By e, D=4t , 9=F the Inwits are
dﬁwm S0 “’(@ lww?‘r doo> not™ @xish
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8. Consider the integral / / S5x dA, where D is the region bounded by the y-axis, the curves

D
-~ y+z=2and y—z? = 0 in the first quadrant. -~

(1) (4 points) Sketch and shade the region D. Label any intersection points.

(i) (3 points) What does / / 5z dA represent geometrically? : % c
T

I+ represeats Hig yolume 01
Hie sold undey e Plang 2= G0X

oo e N D,

(iii) (8 points) Evaluate the integral.

| X &
(oxdn={ [ ooy~
:g\gxﬂ T Zxal f'n;y(&—x—y’*)a{x

: 3 \
:L;So (axﬂ\?’— Xa)d\xt Br(xl*’x" Z‘Z;f)l

:';C"b 4\—5 0} m,g\ ‘(5)( \(m
OF N oxdA= §) 08 a0
S 3@& 9><d><d5
b 2By sy
= g; 594y + STy = o) -2,

/)



9. (13 points) Use the method of Lagrange multipliers to find the maximum and

minimum values of the function f(z,y) = zy subject to the constraint 322 4+ 1% = 6.
Lot §x9)= 2x7Y"

VE=<he 39> =490, U=28y 4,0 = bx, ayd

Solve §UF=AVY | (<Y xr= Ay 2y Y=bix  ®
. = b e L

q6=( 6%55@—\17':[0 6>i X =AY @
- \ | 3F Y=
0~ A=) ( Ay 3 x= 1(9\)\2% ] e

3 X(-13¥)=0 D 4= ks 5 o 4T
)=0 P x=0p, or N\t sryp ey

N \ _ @ _ A . (I
() ‘)L X=0, = Yz bAlo)=0, @3(0)4@)‘:4 VOT possihle |
D
WS A=250 8 s yessn
B> %=1 946 Y=t 3y

® -
S HKTEEY=6 5 2y o x=t]

5(9 W %Q;" ()(/b)/\> [ §O(('j) - /)é.(/)
| (l) ~—Jg) ‘i}?) O)(‘JS):"\); My
C, V5, -2) |05 | ma,

(L G, —Jé-) MD=V3 / MAY

| | (l) “Fb@, %) ((‘!)(—J'g):(fg | } MY
@v) C’OMPer\SUY\ : % s i N

aHaras Hho |max value )3 a;‘(‘ uf-"“
ey : J 3)} (’L'Jg)
s, R M S P S (,\,JT“ '“"2
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10. (12 points) Match each 3D surface with one of the contour plots, and one of the equa-

tions. Not all the equations will be matched.

o (W), E)

(1)

i
b
S\ &

1 ‘«/(«
I L
TN N e T
IR R
Y -

PIP% R
"

NS
\x

‘\\\

oy
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(A) p=a"
(B) 2=y
(C) z = 2% +4?

sin (\/xz + y2>

(G) z = sin(zy)

(H) z =sinzsiny



