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This exam has 14 questions:

» 12 multiple choice worth 5 points each.
¢ 2 hand graded worth 40 points total.

Tmportant:

e No graphing calculators!

For the multiple choice questions, mark your answer on the answer card.

Show all your work for the written problems. You will be graded on the ease of reading your
solution.

You are allowed a 3 x § note card for the exam.

1. Which of the following best describes the domain of the function f(z,y) = In(z® +y* — 1)7
. 7 1
{(a) All of the zy-plane Ly Tl O
(b) Al of the zy-plane except the origin so, oyl
(c) All of the zy-plane except a circle ’

(d) The area inside a circle, including the circle

)

{(e) The area inside a circle, not including the circle
‘s? IThe area outside a circle, including the circle
@ he area outside a circle, not including the circle )
(h) The first guadrant

(i) The first and third gquadrants

2. Which of the following equations describes a level curve of the function f(z,y) = =" 17

(8) ny =e" c: & 9
(b)/y = z? z

©) y= fucx X Y.
(d) y =2z = YXefac .
(e) y = 2ze™

() y=e=

(g) ¥ =In(x)

(h) y=In(z®)

(i) y=¢

(i) y=e*
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3. Which of the following functions corresponds to the contour map below?

(a) flz,y)=z+y
(b) flz,y) =2+
(@ Sy =2 -
@) flzy)=1-2"~y°
(e) flz,y) ==y

(a) 0
©) 1/8 %,
(e) 1/4
(d) 1/2 %&
(e) n2
(f) 1
(g) Ind
h) e/2
)2

1

LY.

vz

'?_‘43 -

"

—_1p

i,

+*

/”/\l Cories s allo st \'-‘-j

2z
omd ~w = O
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5. Let f(z,y, z) = 25* + 3zy + 55> + 22 — 2z. Which of the following is a critical point of f7
(a) (0,0,0) Pl a3y o j TRRAPEL R

o . :%3.
\) 0,

( .
(C) (0:013) %—; - 3’\[1‘1-19‘3 O T T - o gt ey =2 => q=O,
N x=c2
((Cel; S, 1!2; %LL = a2 -2 =
y T Z L \ ‘
(f) (1,1,-1) -\ (0,00 = Gubed Pt
(g) (LL)
(h) (2,0,2)
(i) (2,51)
(1) (3,3,2)

6. The function f(z,y) = 2* + 63° + dzy — 2z + 4y has one critical point. What is the value of
f(z,y) at the critical point?

-2

(a) —12 oy a2 U o -8y e =0
(Y -9 on . ’
((:1; :j :—)"‘C - 12\3 -“-['ﬁ"f"‘f e 9. —> & ~C -HEJ o =
(e} O 2 .

. ez
(fy 1 ,—\
oo o 12£-2) & e =
(h) 9 ’5’(——2,)+'f+t = 7,
(i) 12 b

Cfgr'L): 285 ¢+ 24 4o -0 +—58

= -9
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7. The point (0,0) is a critical point of all the followmg functions. For which of the functions is
(0,0} a local maximum?

Loy =+ —ay o~ Sb 2, WEDGIAAT Cast o mer
0. fz,y) =2°+y* — 3y -

III f(’L' y)_my_m ,y') a‘;l = 2 Ca.“_l a oK

)

V. f(z,y) = 3zy — 2 —4* _\_) at - L)F?L) )2
7 g

a{»l
(a) I only .
(b) II only \) 22F (D {(-2) - (\) = 3
H" Gl
(@fﬁ;oﬁy =0 - (37 <o m—_g_
oy only .
(e) I and IT only Cudello
(f) III and IV only

(g) T and IIT only
(h) II and IV only

(i) none of them
(j) all of them

8. Which of the following best describes the function f(' Vy) =3y + 2z — ¥ at the point (1,—-1)7

£ wy ~i2 b S
()Localmaximum g-;- 2ea gy = - 3{—‘2
o
)} Local minimum ol 2y ;4:1: o,
G;\Saddle point ) 2
- (200 20 Saddl
) Critical point, 2nd derivative test inconclusive s,, b= O £
?ﬂf;l .

( ) Not a critical point

9. Which of the following best describes the function f(z,y) = z* +y* — 3zy at the point (1,1)7

(a) Local maximum I M -3y of _ 34" —3x
@Local minimum ox a3
(c) Saddle point 94 _ lox %3"2 - (_n.:j .
(d) Critical point, 2nd derivative test inconclusive Jf/__’_,__j//
{(e) Not a critical point
A -
el

D-: Sy = §

92
) _ 26-4= 2370, Y
'_>(l..1‘\ -
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10. Which of the following best describes the function f{z,y) = z* — 3zy® + 6y” at the point (1,0)7

z
. "‘J

»Z

of _
or ~

=2

(d} Critical point, 2nd derivative test inconclusive
@Not a critical point

(100 NOT & cohd o

4.

11. Find the maximum value of f(z,y) = x* + 2y% — 6z + 1 on the region z* + 3* < 25.

(a) -9 %‘f= -t p - Ty NEED fl20): G-kgn= -G 4176
(b) —4 &y 7 & 2y (%g " MEe. flz.0)= 25- 65+ T4
(C) 0 c’“- a ‘ A=z -2, £(- 5= 254 b5 H g5 =56
'gll).’: Glhwﬂ u'm"l 612“: O . _
(d) 1 C r Ie% )= 1‘ p 22418 H=6O
(e) 10 = 74-[3“1, e » ) prstt= 60
(£) 16 Thest Foadery: N L I S R
(g) 80 Freamz  Fedgf-bxr b2 Wy 25) { Az, ey iy Mo 5 b U
(h) 56 Qf e 2%, @/ -3 L2r=0.
1)60 ” A=-B, g t A
(1 a{ = Hﬂ # 2y (_7, ay, (-3, 4Y) au lTs
(i) 72 ”A%E n e '
= ¥y - .

12. Suppose that the demand function for hybrid cars in the U.S. is approximated by a function
f(g,¢,m), where g is the average price of gas, c is the average difference in cost between hybrid
and conventional cars, and m is the overall average income in the U.S. Which of the partial

derivatives of f will be positive?

%

af

e

Ciw ﬂ ? =7

)‘ None of them > 0
B

(a
Ci’)] %gi only
(c)

(d
(
(
(&
(h

no R

1o .—f c

%E only
8

fm

ar
]

Q{; and gﬂ% only

E;
%Jé and % only

All three of them

only

T~

a
g and _ag only

L]

&E'u,ndl‘) LTI

Wl
3

=+

)
)
)
)
)

rr.
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WRITTEN PROBLEM—SHOW YOUR WORK

13. (20 pts) A farmer that grows apples and oranges is able to sell apples for $2 a pound and
oranges for $3 a pound. The cost of producing = pounds of apples and y pounds of oranges is
Clz,y) =z +y+ o5 (2® + 9?). Find the values of z and y that maximize profit.

— - - z2.2)
%fﬁ—: T(’i\uj\ = Q*“N'ga* Clry) = Q\H—;j— ¥y ;-aiw (w5 )

= A4 Ty - 'Ej;gw C&Cz-‘fg?a‘

P — - — g‘uo, .
cc%:,[ - E " %U'J .)L = C ’L) 1 (,Ll‘f‘f&v—g pom?F v 4
a7 . (s;‘w,wc@)
- 2 - __175:,_9 . o = Lgod | 7
dd 1oud P\
# [bs
.ﬂnﬂ‘p!ﬁ) d{bgé
; arafygﬁ
Q—r — —}c}” _‘;t
a{L ! —D - Ill'-b“ >O
Cj-lp -2 -
3...: o2 '33_5!» Lo
C)LP QU C D, s G Wlmﬁ.
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14. (20 pts) Use Lagrange multipliers to find the minimum value of f(z,y) = = + 4y, subject to the
constraints that zy = 1 and (z,y) lies in the first quadrant.
' [—
/Mnfl x; 57 & )
F(')L:q,)\,):— ~L+ "/‘;) + A ('T-'j")

ok

DI . = L

(9% et I +J\(_l’j ~7 ;L J il ___,_[
' j

F —c Eay ) - _

J_:: Y 9 AX =2 A= éf Ly =X

%

F'__. vi—f //
&___—_"[JI Dr_

C)/'\ e —
C‘lj LJ 1=
1:", _ _
43-'4,L tg ‘jc%- X= 2 A o :‘E - 7
J 72 e
@\n\j C. 0 oy in "““,lﬂjd+ quedeert,
,9“—14' @m&'«cﬂ\an‘[’ ir) ‘
2.4).
4@)= 4

Mimohe  FC 222 2



