, EXAM 2, MATH 128
MONDAY, MARCH 14, 2005

This examination has 18 multiple choice questions, and two essay questions. Please check
it over and if you find it to be incomplete, notify the proctor. Do all your supporting
calculations in this booklet. In case of a doubtful mark on your answer card, your booklet
can then be checked.. When you mark your card, use a soft lead pencil (#2). Erase fully
any answers you want to change. Problems 1 through 18 are worth 4 points apiece for a
total of 72 points.

On problems 19 and 20, show all your work and indicate clearly your answer to the problem.
Partial credit will be given for partially completed solutions. Each of these problems is worth
14 points. A good test strategy is to start with these two problems, work on them for no
more than a total of 40 minutes, then work rapidly on the first 18 questions and do as many
of them as you can in the time that remains.

You may use a 3 x 5 note card and any scientific calculator other than a CAS calculuator.
Thus, among Texas Instrument calculators, the T1-83, TI-83+, T1-85, and TI-86 are all fine
but the TI-89 and TI1-92 ARE NOT ALLOWED.

(1) Evaluate f, = 8f /08y for the function f(z,y) = In(2z%).

(A) 0 ' ~ /l_‘ Q‘il = ”
(B) 3 {y = 54 :

©) =5

@ =
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(2) Evaluate f,, = 0/8y(8 f/8 ) for the function f(z,y) = z%y* + €™ + 5.

A 2+ Ty p K] *

EBg gy“ +ee=v & - g’ + ge

(C) 4zy® + ye™ Lo - gx‘f + et + x‘je‘?’
(D) 2zy® + ze™ b

)

(E) zy® + zye™
(F) 4zy® + z?y?e™
(G) 8y® + z%e™
(H) 2z +4y>+5
(1) 2z + 49° + zye™

@8zy3 + zye™ 4 &%

(3) Evaluate for + fiy for f(z,y) = In (2% + y?)

(A)) f L

1/2% + 1/y? YU gt N
(C) ~2/2* +2/v’ 2( Rag) -
(D) 4zy/(s" + ) Yo = e
(E) 4/(a +42)° |
(F) 4/(2" + ) . (y® %)
(G) 4ay/(a® + 1) e
(H) 21n(z? + v?) (x™3
(1) (a? + v*) In(a® +47) fy= 20y
(1) 4zyln(z® + ¥?) (x22y2)*

Lthy= o
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(4) Find the maximum value of the function f(z,y) = zye™*¥; using theorems on con-
tinuous functions, a maximum value for f is guaranteed to exist.

(A) 0 ~ =Y ) —~ ~%
(B) 1 _(:7_ \jQ “d — *‘jle 4 .(3: Xe ‘3_3\(ze )
9 - 4 (- xq) =

(D) e* 2%\3(|~ %U)-—*o we 4 | xq) <O
(f?)) ;_jz ocours hen Y=0 ok Ng=| ocaurs hew x=©
( )' e_ Cor =1,

(G) 4e*

(H) e Cokid  porsts () o perb (v:4) |

(I) 4¢ : a4

(J) 4¢ Mat  must  ocest ot & “—‘k‘“’( Yot

S, et s fio0)=o ov: :

/ . -
Synel {j:t u“’ 5&01& CAnI»iCoJ 7?9;w+;/ 0“‘ m&e ?um{’s/

-C(i,\:p: Y e'_‘j—“— i~6p\

-

. -\
anwmm_ '\/u\uL S Q

(5) The function f(z,y) = z%/3 +33/3 — 6zy + 15 has (0,0)and (6,6) as critical points.
Which of the following describes the behaviour of f near these two points?
(A) Both are saddle points for f.

(B) Both are local minimum points for f.

(C) Both are local maximum points for f.

(D) These points are neither local max/min nor saddle points for f.

(E) (0,0) is a local minimum point for f, (6, 6) is a saddle point.
@(0, 0) is a saddle point for f, (6,6) is a local minimum point.*

(G) (0,0) is a local maximum point for f, (6,6) is a saddle point.
@0, 0) is a saddle point for f, (6,6) is a local minimum point.

(I) (0,0) is a local minimum point for f, (6,6) is a local maximum point.

(J) (0,0) is a local maximum point for f, (6,6) is a local minimum point.

P 22 Do TVests, .
(] . ] )
.ﬁ: K‘z*(og -*(:3"-'“(0 Cj-‘é
" .,
S;* = 2% » __gs 3
A('I’-Qwﬁ\ ps\Vr‘/ AC—— %7' = L{%:j - S{D éo
ot @o) Tha s -3, so (o)« Sel ( N
F e Ac-gt= 363 do, A= 70 LD o M
G ' -
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(6) For the function f(z,y) = z? — %% + y?, how many critical points does f have?

E’g; one fin ¢ - 2yPeo | A= -YrYTE
D) - Zgli- ) = e

g@\: X0, o q=2 WO o x=4 |
6 |

(H) 7 Cad et to0d (L0, W=D ELD e
1) 8

@) 9 T

(7) Find the maximum value of f(z,y) = 6zy — 5 subject to the constraint g(z,y) = 2
where g(z,y) = 72 + y2.

(A) -5 ‘ \ ‘\
(B) -4 Q-J'—'ﬂ—i- g7 X =D uiu«tro / %»,z_%:@ wLm, 4= o
Eg% g qton) 42,
(E) -1 ap No ewdpds
«%2 Q'EF}.' 'Fx = (D\j ) I‘jj = bx
(ﬁi g . 37 f% 1@ ond = 2
(J) 4 (by)(2y) (B2 J
N f o
/L\U\ d;:;‘* "‘L’ (‘lu] oa }
2= 2 (L |
) :1:’:\ '(l,f\) - {1
po ,"}C‘t\‘ ‘(’“‘) \ —[/
(,"’l"') \ ,

e —————
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(8) For a certain company, units of labor and capital have been chosen so that the cost of
each unit of labor utilized is $1 million and the cost of each unit of capital utilized is $4
million. The productivity function for this company is given in millions of produced
goods by P(z,y) = 10,/zy where z is the number of units of labor utilized and y is
the number of units of capital utilized. If the company is constrained to operate with
a fixed total cost of $16 million for labor and capital, what is the maximum value for
P(z,y) which can be achieved?

(A) 10 Ut o # o milles, -
. ) e %y
(g) gg &insﬁ-m;‘l:_‘ ﬁ(i‘uj)"— X+ ‘7[7 = [& ‘P[‘t“f) = 10
@?‘;8 SS,"L‘ Je= |, 7;;‘1’, A}D(”-’""‘(S—
(F) 60 S&gl Colppunbs  Wx0,  yUO J y ot O, P=0o,
(G) 70 S e S~‘°‘*l&v\"\ beeur b
(H) 80 ¢ a—"'ﬁ "7‘. [ ‘;\( j
(1) 90 skt B R ¥y %
CLf)éﬁ'%‘ji" = GxEy3 il - (b
/ X avu?‘l { \j
¥ 4‘;/ i 24 =1k
= &

5: 2,

(9) Find the minimum value of f(z,y) = 3z + 2y subject to the constraints 2z +y =1
and bothz and y > 0. Mathad s

?Cglz)'; w“(&—: 4[9'

(A)1 g = 244, el Z
B)\B/Q' & = [-2% guﬁrAL‘é
C) 2 Skp) 4,27 qyehk nopeet. d
(D) 5/2 Slg2- f w0 y=i, 6y | fri= Zurz (-]
Eg 3/2 yo ¥ GO = T
(G) 4 ‘ oo Qurnchin ez Hown
(H) 9/2 depr L3, gt ;
@05 o senb. <"
(J) 11/2 . 3= S y
. neves. oy bt owd ot of cweba?)
G peret>_| (:1\ proad 0w Skp2
( ()l') \
3.0) 72

™ Min
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(10) Let y = az + b be the regression line for the collection of six (r,y) data points
0,2), (1,4), (2,7), (3,6), (4,8), (5,11). Using your calculator, find to two decimal
places the fraction r? of the variance in the y—data explained by the regression

equation.
(A) .83
(B) .84
(C) .85 .
(D) .86 o= Qu¥
EE; gg R’ 4\
(G) .89
(H) .90
91
(J) .92

(11) Use your calculator to find the quadratic prediction equation for y in terms of z
which best fits the five (z,y) data points (0,6), (1,2), (2,1), (3,4), (4,12) in the
least squares sense. What does this quadratic regression model predict for the value
of y when z = 57

A) 139
( ) (j—_ 2{1_‘ (0“‘5‘*4-(9\1

16.2 3(§\ = 23,2
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(12) Evaluate [(2z —2ze® —3) dz. = = e’ -3¢ Cly)
(A) 2% - yzezy —3y+C(y)
@zz -3z +C(y)

T2 — 262y 3z + C(y)

2z — %% — 312 + C(y)

7? — z?ey® — 3zy + C(y)

—z ezy/y 3z + C(y)

zy — z2e® — 3zy + C(y)

T2y — 2% Jy — 3z + C(y)

Ty - ezy/y —3z+ C(y)

zy — e — 3zy + C(y)

(C

(D
(E
(F

(
(

oG

I
J

~~~

)
)
)
)
)
)
)
)

~~

(13) Find the volume under the graph of z = 20(z + y)® and above the rectangle [0, a] x
[0,]. Hint: Do not multiply out (z + y)3; instead, just do the two iterated integrals
by substitution.

a - ' b
() 4(a+0p - 40— a9 qp | (" Guey’dghem 20§ el

(B) 5(a + b)* — 5a% — 5b

(C) 3(a+b)> — 2a° — t° (% (e - Ok
(D) 2(a+b)’ +a +5° - S S
EDMa+b) —a* - i -
(F) (a+b)® ~ab -1 z _ Y ﬁs

(G) (a+0b)s +10(a2b3+a3b2) 5 [Lh;} X L
(H) (a® +b° — 5(a* + b%) ) 5 5
(I) (a* + b* — 6a2b? T ey - et b
(J) (5a* + 5b* — 10(a + b)3
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(14) Find the average value of C(z,y) = 15(z% 4+ y?) over the rectangle [-1,1] x [-2,2].

Egg 3(2)5 Moo v@ Q"L‘?S" . dw2= 8.

' ! 'z 21 B A 31" a
g)335 s g—‘ g,l K l:scli. ER S S,, ij‘fé \4 1«
(E) 30
(F) 32.5 z e
(G) 35
(H) 37.5 , : {
(I) 40 Y X‘ 4,?_,___1,@&1: 1§['éfﬁ3+%‘],;
(J) 425 \ S

22+ 33-[—2»3& £] ol

-t

o - -l
o[ g+ ()]
= g [ ‘{41@ L4 +~lé] = 200

Avey Vilw: 229 525

(15) What is the general solution of the differential equation y' = 4y?

(A) y=2%/3+C

(B) y=12%/2+C 3{3’; 4‘7
(Cyy=z*+C ,
(D) y=4lnz+C _ [ Hele
(E)y=e*+C [Zgg f

(F) y=2e*+C _

(Y y = Cete Quy: ¥x +¢
(H) y = Ce~ Y= Ce®™

(I) y = Ce=/?
(J) y=Ce
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(16) Find the general solution of the differential equation y' = ‘;—Z;

(A) y = (C + 4z*)3 %} i s

(B) y=C +42*/3 T

(C) y=(C+z*? ,

(D ) (C+214)2/3 /3#‘%«: f‘/i
@ y= (C’ + 24)1/3 \

(F) y = (C + z°)1/4 js = xlec
(G) y = (C + 4z%)/*

(H) y=(C+ 223)1/2 (7 _ [{%fc.)

(1) y = (C + z2)%3

(J)y=

= (C+1z)%*

(17) Find the particular solution of the differential equation ' =
y(z) > 0 for all zand y(1) =2

2?2 for which

(A) 4 =222 +2 (;’!ir"= %‘ = gjdj: Suabl
(B) y=+3z2+1 . .

(C) y=+422 — 4 ‘?; e :jz:lxl-&('.‘

(D) y = V4z? +2 ' . |
(E)y=\/m 3: 2% (le\uz :Po)
(F)y: z° +3 2= ljﬂl): Z4C

(G) y=+2z3+2

(H) y=+vz*+3 4=24C

Hy=2"+1 ez,

(J) y = 22*

3

‘j %% 2
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(18) Evaluate [ [ ye™ dA for R =[0,1] x [1,

| L

(A) e2—2e+1
(B) €% — 2e
(C) -3

e? —e—1

(E) e

(F)e—-2+1/e
(G) e?/2-e+1/2
(H)ez/2—e—1
(I) e2—4e+1
(J)et—e?—-1

2.

I/'W-—"_-—-

u\lal

clu= jcl)f

L [

- ety

k4
e -e -|(

e'-2-

(e -1)
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N.B. FOR PROBLEMS 19 AND 20, LITTLE OR NO CREDIT WILL BE GIVEN
IF YOU DON'T SHOW ALL OF YOUR WORK IN THE SPACES PROVIDED OR,
IF YOU NEED MORE SPACE, ON THE BACK SIDE OF THE PAGE. TRY TO
WRITE CLEARLY AND LABEL YOUR ANSWERS.

(19) Suppose an insect colony is centered at (0, 0) and the concentration C(z,y) of insects
per square foot at (z,y) is given by

C(z,y) = 600 — 3(z* + %)
when |z| and |y| are both < 10.

(a) For |z, |y| < 10, find the unique anti-derivative F(z,y) of C(z,y) with respect L
to z for which F(0,y) = 0. A Vst o@ ul?m&»

Fey) = ] v - 308y dx = Gooe- X739 FGl)
0= Flogl= Gl) <o, Giyl=0
So Fleg)z (cox ¥-34%

(b) Calculate G(w,h) = f* [* C(z,y) dz dy for each h and w betweeen 0 and 10.

[: f,” oov- 3ede) dvdy = f h[("‘w*’ ‘S‘Qfd:uéf

=\ 7 3
= ((wa-- Slh- blo

(c) Use your formula in (b) to determine the average number of insects per square
foot in the rectangle [0, 4] x [0, 8].

A’VN‘aﬂ 5 _.,l—. [,(qlﬁ’) = J-
32 32

(d) Explain in words (no need to carry out any more integrals )why the average
number of insects per square foot in the rectangle [—4, 4] x [—8, 8] is exactly the
same as the average number in [0,4] x [0, 8].

Avoioss over [-w)y [-3.5]= —1— 46 (+.8)

2.5 24
5 ’ jf f‘f Conglolecky = L{af‘tffcmf/)&‘ﬂ.’%ﬁ ‘7&[‘[,3) 5:./ S-JM»“Q
e g by ey 1AL

y

cope e [l [-5.8)= L Ly . Gls)
hosgoe [udelesls oL qqms) = 25

= Avernge ovec [o) <[o5]
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(20) Suppose a manufacturing company produces both Brand A calculators and Brand B

calculators. Let C(z,y) = z% + y? be the manufacturer’s cost in producing z units of
Brand A and y units of Brand B.

(a) If shipping considerations dictate that z 4+ y = 90, what values of z and y
minimize C(z,y)?

af‘ind)z ‘{'\":S= Qo [ C(¢“1‘=\(7+‘jl (‘“‘l) (?gm'{’é C{\t:y\
Sﬁ_\‘. gv=1, Ne PW‘““)‘ Y707y ‘ (‘}(D,D) S0
oD qbuy) =90 (9.40) 3100
Slep2- &dg?wk; %=0, 4=99, WEEY (45.45) | woso.
A)»:g , b 5?0
.~ | s they) = Cdss]
Gl ay e ity

= 2x- & v
2= 7y ey, =45, {=4€§
(b) Suppose the company resolves its shipping issues so that the productivity =z + y
is no longer constrained. What is the ratio y/z which maximizes productivity
when C(z,vy) is constrained to be some constant Cy?

Movmmze  Jhg)= vty Sl o Cley)=$4*Ceo |
Ce= 2020 uheav=o, (4=0 whew §=0_ '
R ((0.0)- G ol (=0, gbud

Skeo2: ook %420, X=O fti:m'

St Lhes Qe =2y onek W3 Ce
R=

Sl

(c) Suppose the company sells its Brand A calculators to distributors at $50/calcu-
lator and sells its Brand B calculators at $100/calculator. What choice of z and
1 maximize the company’s profit? Hint: profit = revenue — cost.

Qeverve. @ SO+ /tJL”a Geat~ “52"”,12 .
M‘”“Wgz , 'ﬁm{]: 4Dy ij - 1‘("-71
P2y mp Shew %225
v‘; =50 2% =p
I;= i oY »Z}w whe. Y= ST

?“A—]Zuwa‘l’l\/_ “’7_#" "
pAe-B= 477

L,© | Ao o @;.3‘0')55 o Wt
Y 2 9,3 U'W’!mw
S\‘d:]’-



