1. If f(z,y) = z*sin(y?), then what is fuy.

(a) 0
(b) 2sin(y?)

(c) 2cos(y?)

@)

y cos(y?)
(e) ycos(y?)

(f) —2ycos(y?)
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2. What is an equation of the tangent plane to the surface
224+t 2t =4
at (2,—1,1)7

(a) 2z —y+2=6
(b) 2z +3y+42=5
)z+y+z=1
(d) 2z ~y+2=4
(e) 4z — 2y + 3z =11

(ﬁ@+@+@=9

, 2 3 4
Fc’oc)(‘j,,z) = +g + Z
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50 Ha @ciua('cém z:},f f,/}m, %@«gw{ slane s -
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3. Suppose that f is a differentiable function of z and y, and = = g¢(¢, s) and
y = h(t, s) are differentiable functions of ¢ and s. If g(1,1) = 3, h(1,1) = 2,
f2(3,2) =3, £,(3,2) =4, ¢:(1,1) = —1, and hy(1,1) = 2, then what is %{ when
t=1and s=17

of 3F 9 9f 44
55’ ax O T ‘7{j

&

: U o
5F 3f (3,3) X ¢1,1) « “:f; £3,92) =3 L)
= Z o7 °d

3 (1) 4 a) =5
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4. Suppose f(z,y) = 2%y + 22 + y* and C is the curve of intersection of the
plane y = 2 with the surface z = f(z,y). Find the slope of the tangent line to
C when z = —1.

(£) 2

§ . . N - e N g )
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t. 355**21,
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So

5. Suppose f(z
estimate f(0.9,1

[I_C():;)g) =

/i—(d‘"c i:ij

y) =
2).

fo, 1) + 7£ Cui) Ge=t)

/2 + 22 + 2. Use the linearization of f(z,y) at (1,1) to

[ (1 1) (g_/)

= 4+ ““i:[ @C.“’I) +3—L (57M,)

2. .05

<""ae¢‘2)
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6. Suppose that T is given by z(e¥ + e™¥) where x and y are found to be 2 and
In 2 with a possible of error of 0.2 in z and 0.1 in y. Using differentials, estimate
the maximum possible error in the computed value of T

_ 5 x 0.+ OX ¥ ‘;}5‘ n
* L AT (a ) =€ 7
. 0.5+ 0.3 - e L
=08 //;1
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7. Suppose V f(3,6) = {—4, 6) and for a unit vector u, the directional derivative
of f at (3,6) in the direction of u is 0. Which of the following vectors is parallel
to u?

VE,,U« = U

(a> (“47 6)

(b) (1,2)

(¢) (=2,1)

(d) (1,1)

(e)) (3,2)

(f) No such unit vector exists.

&
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8. Suppose f is a differentiable function of z, y and z. If Vf(zo,%0,2) =
(2,3,6), then what is the minimum possible rate of change of f in any direction?

(a) —11
b)) -7
(c) 0

(d) —v21
(@) 1

(t) -3



2x% + 2+ 2y

21+ 1 which passes through (1,0) is

9. The level curve of f(z,y) =

(a) a point

(b) a circle of radius 2
@two parallel lines

(d) two intersecting lines

(e) an ellipse

(f) a circle of radius 1

ﬁ(//ﬁ):i ':Q
2

2
£%+Q+13:Q/ <o

//i 7CCX/ Ly) = 2‘1/ +[(ﬂ4?

2- e

lf‘j—;f(
Qo + A+ J: 29:+,1(7+Q

so 3"? o s0 géfcym/)::@
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10. Let f(z,y) = x* + 4zy + xy®. Which of the following points is a critical
point of f7

(a) (0,2)

(b) (=2,0)

(f) No critical points exist.

f;‘c: Ql%@‘j+j
%; = dor 4 7 (ﬂ
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11. Suppose
ri(t) = (&2, 23—t 4+t 1+t—1t%)
and
ra(s) = (s> —s+1, e, 8 +2s+1).
If r; and ry are both contained on a surface S, then which of the following
vectors is a normal vector for the tangent plane to S at (1,1,1)7

Ea) (5,—3,4)
(b) (1,1,1)
(¢) (2,2,-1)
(d) (~1,1,2)
(e) (3,6,1)
(f) {(0,1,5)

G at f= el =<0 0,0
ﬁ[(‘%): < af, 372’%514}]}/— Q+> wyoart L= ~<r) \

—

# So r;

/(_/) = <Q/2,~—/>

Y

~\

g s-0  Blo)=< LIl Ges)=<as-lel sspa
5= > 090~ |

-
So 1, (6) = <=151,2)

<Q/:Z/"/> A '<““!/ I ;2>' = <5/"3/ 4}
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12. The function f(z,y) = 2 + zy? + 3 has exactly one critical point at (0,0).
Find the maximum value of f on the closed disk z? + % < 1.

'f(@/@) =0

2 > , e
circl@ X+5:// we  have

AN T‘A.Q,

—

g’/c)(,j) = i»él?f ”">’

e 16« maximonl
fiz)-
. ER
fo4.-2)-3
,"n% f(1,0 = .
0 ’ ) m i miJim

gc[a-i—i/OS = - |

ﬁm@d}

C*,Lf)[_l‘&Q jzoint o[ 9

2 2 2
oo »f*ﬁ j 4*(7
2.
= X
Jd .
= X =X — <x.<l/
“"gé;c)
=L Y3/~
=1 13
o~
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13. Find the following limits or explain why the limit does not exist. (12 points)

2
. T+ zy — 4z
(a) lm ———————or

x%.xJJ/;a i x (x4 -4) /_—X:E L2
A (g -2 /¥y 1
. XOury-4) (M x+g +2)

- xc@ +2)

:Zi-f—d-—y
S, EeEYE | 2Oy el
im 2 .
(04) = (a9) /ey -2 (X9 ) —(%2)
- 8

im @ —
(z,9)—(0,0) 224 + y*

the limit coes not exist. Wk Use the two /wdfA fes?

3 .
F o y=o +hen xXY 9 _o o Th [t

s 0 CUAQ_”
21‘&(7‘/ 22

H‘Q )Cwlczl'zbn a,>/ama¢j,_,25
(0,0) a/m&j tha X»-—d\XI‘s.

3 o v
IF o x=y, than XY X o the limit s & ahey
lDCLl_,_(j 9 3 x4 3 tha fUn chon df)pmaoé es

(0,0) “j"g] rha e g
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14. (a) The function f(z,y) = 22—zy?+y? has critial points at (0, 0), (1, v2), (1, —v/2).
Classify these critical points. (8 points)

Foe = 2*x~<71 f, = -axy +2
a¢ g J g 2 2 N
F_-a F = -ay £35=9~ D= /”a‘j lj )=‘/ J/Cj

o & & ~

] loccd  minimum .
a (0,0) bw,o)=4)e P,r0 = ,0) s a lo

CLiz) s a Saddle poirt.

At (WiT)  DT) <-4 <o = |
a S»a.dd/e PO”Wl-

At C,T) DCi-lZ) =-i<o = Cy -12) 13

(b) Let D be the closed square region in the plane with vertices (2, 2), (—2,2), (2, —2),
and (-2, —2). Find the absolute maximum and minimum of f(z,y) on D.

(8 points) f

crkead points - fo,0) E T
.)C(I) _t/-:_l—) :ZE

Bouna/a Poinf&: Vert s - | B
£(a,£2) = 4-g+4 s[o] <= min | | |
fe-a,£0) =4+ §+4 =[lg] <
2 ’ /
= = - = X - = ’(:(,) =6
when  y=a,  Fay)= L-4xf goe)=2x-1 =]

9)
whey =9  We have a/r‘ea(cl‘f 7Couno( f(a,t&l.
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