FINAL EXAM , MATH 128
THURSDAY, MAY 5, 2005

This examination has 25 muliiple choice 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 boollet can then be checked.. When you
mark your card, use a soff lead pencil (#2). Erase fully any answers you want to change.
Each of Problems 1 through 25 are worth 4 points apiece for a total of 100 points,

Yon may use a 5 x 8 note card and any scientific caleulator other than a CAS calculuator.

Thus, among Texas Instrument caleulators, the TT-83, TI-83+, TT-85, and TI-86 are all fine
but the TI-89 and TT-92 ARE NOT ALLOWED.

(1) Which of the following is an anti-derivative of ze™=?
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(2) Which of the following integrals calculates the consumer’s surplus (CS) for the de-
mand curve p = D(z) = 74 — 22 at the cwrent selling price 7 = 107

The demand X v whive DIS1=

'ﬁ‘ 2 10 awtisfeun

(3) What is the area between the curves y = z° + z and y = 3 + z for —1 <z <17
: T

T (A) 7/3 = 317
+ (B) 8/3
(C) 3 j Li2)
" (D) 10/3 (- y » e
(E) 11/3 "
(F) 4 i e—l',u
(G) 13/3 ¢ ﬂ
(H) 14/3 A bobuen K teanrcs
(D5 'r (2 ‘ﬁ\%c@w
(3) 16/3( = g{@w\ ~{n%4
- J" C3 - 73‘) Ix
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(4) When a steady income stream of $20,000 per year is deposited into an account on
which interest is compounded continuously at the annual rate of 5% per year, what
is the future value (FV) of the account 20 years from the time the account is opened?

(A) $20,000e

(B) $200,000(1 — =)
(C) $200, 000e(1 + 1)
(D) $40, 000¢?

0,000 &
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(E) $400,000(e? — 1) ° 20 4
(F) $400,000(e — e—1) - Joouy) & S e °° 4
(G) $800,000e °

(H) $400,000(e — 1)A
$400, 000(e — 2
(J) $160,000¢?

t/20

1)

20000 € (- + 1)
20

YEmEy 400,000 (e-1)

]]

(5) Evaluate (8f/02)(2,3) = f.(2,3) for f(z,y) = ye™>.

C(A) 1278
(B} —6e~® ;" Gy ﬁq.‘ L,D 2 (..'21\1')
(©) “18e2 ) F Oy 2 9 38
(D) Ge~1? ..Z-ql,{
(E) L ge = y(-2e
(F) g—12 2 —- 2.1:‘.\1
(G) 2e7*2 = - QL( <
(H) 12¢~1 A0 -~ 2D
(I) Ge™? - -
(J) —6e~® :Fx (2,3 L4 e

pa

i
- (§ <

A0 @o—t](,o's\
At

Lo

~ -~k fzo
- Lo, 000 € ("‘_e_.._.... o



FINAL EXAM , MATH 128 THURSDAY, MAY 5, 2005
(6) Which of the following are the critical points for the function fz,y} = 2% —3zy24-6y7
(A) (0,0) and (—1,~1) . 2. Z N z
(B ( 0) and (1, 1) 0'—'4‘; = 3x" =34 wha x=Y
0,1) and (~1,0)
1)

(
(D) (1, and(w) © = fj 2 mlry kb Whea xg=|
(E) (2 2
(F) l) TL.-L Sc:»lu,Q;w; % Jdl, Jwo
(G) (L,2)a . 2
(H) (0,0),(1,1), and (=1, ~1) eSuakion, X% ‘i_l

) (0,0) =

) (L, 1)

1,
,(1,1), and (2, 2)
(=1,-1),(2,2), and (-2, -2) It xz=y = ad R=y=-—)

S (1,1) and (-t~ e
Yo exikiat Donb 17

(7) The function f(z,y) = 2°/3 4+ 3/3 — 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.

: Both are local minimum points for f.

. (C) Both are local maximum points for f.

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

(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. J

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

(0,0) is a saddle point for #, (6,6) is a local maximum point.

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

(0,0

(B
(
(D
(E
(F
(G
(F

(1
(J

)
)
)
)
)
)
1)
)
)

,0) is a local maximum point for f, (6,6) is a local minimum poin.
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(8) What is the maximum value of f(z,y) = 4zy subject to the constramt 4yl =4

i ooolle glxyl = xPey®

i « ko
E]é; ég % eﬁz\gmg »tmu({“ 'Pk‘W f..%ue..g\m £ ceat
(D) 83 g2 = gﬁbj ’:-C - _g_ﬁ
(E) 8v2 Y
(F) 12v2 %&\ R &‘1 =Y
(G) 63 Moo P U_\z =2 a0
%\15 C)L,‘Ln = = Gf;_ \F-z_,) ar = C\f;_“‘\f}..)
(J) 16 The valae | f—af —h@" Vi)

¥ (B - —e@-ﬁ)w

tohile Ha volie % {f ot
_.g oy S o . waximlm v‘aluu.é'g
JOC‘/{)JLO"E' -(\.\4&_4; (Wc‘\n{" x *LI ....-L.{

(9) Use your calculator to find to two decimal places the slope of the line y = az + b
which best fits the G data points (1,3), (2,4),(3,6), (4,7), (5,8), and (6,9) in the sense
of minimizing the sum of the squares of the residual errors in the y-values.

) 111 Pudlng o x-dude TL23, 4,5 G\ o L

(A

(B) 1.14 | L2
(C)117 Cd o Y -data {3,4, .7, X‘\?-LJ e

{

[0 )193, ford, Camny
F) 1.26 sTat cAte 1 LinaRey lievs) G, L2z
(

G) 1.29 . ~ 2%
(H) 1.32 4w g = L 22y -- ~

()

()

=\

Y
pa—

1.35
1.38
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(10) Evaluate [ [, f(z,y)dA for f(z,y) = ye™ and R =[0,2] x [1, 4].
(A) e —2e2 +1
(B) & — 2¢*

(11) Find the general solution of the differential equation 3’ = 2%

(B y=(@"+0)"

y=2(z?+C)/3°

{A) y= @2y oo ]

(z%3 + 0)

) £ e

2

—

W

.SL( ( SZ PPN } dy

¥=2

iy
3=

&lf—— { = D"(S z
gx ~ LLj 1

331‘03 = A< dx

‘131 5‘3'12&(1 - j?wdxz
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(12) The number S(t) of millions of life insurance policies sold by a particular company in
year t of company operations satisfies the limited growth equation dS/dt = k(20— .8)
where £ is a proportionality constant. If 5(0) = 0and S(10) = 5, what is S(20)?

‘ e - -45 . .
W S A(20-9) £ sk (20

C) 10 et ek
((D; 11.25 -5 = @o -~ Slo)e = d0e
E?; i;;: When £=(0 , SUWN>S 52
(G) 12.5 5= do -G = Ju & .
(H) 13 ~10le 1g/20 = 3
(1) 13.5 bs g, e .
' — 1
(J) 13.75 Mhw 4o £730 , < 2olc _ 63/4)
T
A gy ~S(20) = @Dlé"*)

s
20 - ()

S 3.75)

(13) Find the unique solution of the differential equation y' + 2y/z = 1/2? for which
Ly(l) = 2.

We. tan etk ek ot
B y=FE+1) § 24

1l

N S{w)

1

)y = o on a2
C)y=(*+3)/(z+1) T g = @ = }cz
(D) y=Inz +2—1/z Mutbiglyrn a e quakinn by X
(E) y = 5ln(z +1) } -

(Fy)y=(z+1)/z Comuawle it do
(G) y=2elz — 1) S/ a . _ 1 -
(H) y = 22¢” ,&{X\j\ = Xy + IxY

I) y=—-1/(zlnz) B

((J;§=’L'21{m: ’ S0 x'z\-j = x+ C

P&H\\nﬁ xn =1 e ‘132
fay, A= 13C o C=1

Ty
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14) What is the coefficient of z2 in the Taylor series at 0 for f(z) = e
L (1—a)

(A) -2 __L Lxr KR4 ‘K’z‘\' 7\3 -
(B) -1 tan 2 o
(C) 1 \ — |+ A= & 3 ¥- 7
D) 2 L2 =2 () 7

— 2
Es] G- O

(FY 4 -
(G) 0 %43

11

(15) What is the coeflicient of £° in the Taylor series at 0 for the function In(1 + 2z).

- (A) -16/3 3 .
- (B) -8/3 /TR -l tEf v
(C) '4/3 n 2. 87*3
"‘((3:3/3 /SN (TP
(F) 2
(G) 1/3 T
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(16) What is the radius of convergence of the power series at 0 for the function 1/(1 4 4z)

|

(B) 1/2 = Fl-k kT k2 b
(C) 3/4

(D) 1 Coves (o 44-« (£l <!

(E) 5/4

(F) 3/2 FPLUQ(‘\\..\ f: ‘”-é;c n

(G) 7/4 A 2 [~ tx 4—("""‘) o
(H) 2 (& 4x

(1) 9/4 54;, (x| < [

(J) 9/2

o [‘&l‘*’/q

(17) For ) =12/(1+2)*, what is the smallest value of n for which the coefficient of
- " n the Taylor series of f at 0 is not zero?
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(18) Use the fourth order Taylor polynomial at 0 for f(z) = e~'*" to approximate the
integral fﬂl e~ dg,

(A) 1-1/3+1/100 e—t: -k + 4% L.

(B) 1+1/30—1/1,000 T

(C) 1+1/30+1/1,000 2
(D) 1—1/30+1/1,000 ) e Jho 2\ - x> & iLf £
(E) 1—1/30 — 1/10000 s, a Cieo \

(F) 1—1/3+41/500 { ‘ ‘

A

(G) 1+ 1/30+1/500 .‘ e.,%od ~ | (_mz = )AM
(H) 1—1/30+1/500 3 o 70 atieo

(I) 1—1/2+ 1/5000 3 <\ 7!
(J) 1—1/300+ 1/50000 =ﬁ- AN s {

20 /000 'S
= 4 |
l 30 * (G0

(19) Let X be a random variable with probability density function given by f{(z) = 4/2°

for z > 1 and f(z) = 0 for < 1. For z > 1, which of the following is the cumulative
distribution function F(z) of X.

(A) 1—1/z8 .
(B) 1—1/a8 Fee 7‘)‘*
(C) 1/4° — - £
D) 1-1/5° Fas = § o at
(E) 1 - 4/z" _ S“ 44t
(F) 20/4° = LN
(G) 4/z* - 4 {

)

(H) 4 — 4im4 of 2t

!
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(20) At a fast food restaurant, waiting times for orders to be filled are exponenentially
distributed with a mean waiting time of 4 minutes. Which of the following expressions
is the probability that an order will be filled between 3 and 5 minutes?

(A) 41n2

(B) e!2 — ¢l8 $ = waz'cms *l"\m antlom U el
(C) e=12 — 18 A C
s SRS I T
(F) g=3/(4ln2) _ =5/(41n2)
G) g3/ — p—8/d -y .
EHg (6573/‘14_2—5/499 ad c.d.C FEla- | - e -gvﬁ
(I) 65/‘1 _ 63/4
(J) e=%/8 — g=5/8 e ( SEESS\ ~FS) _E()
| ~-S/y _3/q
= —& + a2

(21) Waiting times for tax refund cehcks are exponentially distributed with an average

(mean) waiting time of 30 days. Rounded off to the nearest whole day, what is the
median Wa,iting time?

( ) 't\ = \am Gy, =30

Eg = Witdlen >N\ A 2
((EH = f%n) [.6§3---)
(F?:ﬂ? L

(G) 21 ~ I fﬁq&lo

(H) 22

(I} 23

(1) 24
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(22) Suppose scores on an exam are normally distributed with mean 75 and standard
deviation 10. To the nearest tenth, what is the 90th percentile score, i.e., the score
dividing the lower 90% from the upper 10%.

(A) 82.6

(23): Suppose the positions of sweet gum balls dropping on a narrow driveway of length
- B0 feet are uniformly distributed What is the probability that a gum ball will drop
. between 10 and 30 feet from fthe back end of the driveway?

(A) 90

) 2 Tz )

%} o o 30 8V

ce b

(E) .33 Xz posikma Camfow VA 0"6/0 A@asmfw
(F) 50 Loa nd. L 3= * i

(G) * e ¢ QMJJWI.'V
(H) .75 O\

0 80 PC]oc'KSB vo P

(J) b2

1.00 = Gy dox - -
f e ©
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(24) Machine bolts of a certain type are desired to have a length of 5 cm. but are con-
sidered acceptable if their lengths are between 4.95 cm. and 5.05 cm. Suppose the
manufacturing process produces bolts whose lengths are normally distributed with
a mean of 5 cm. and a standard deviation of .03 cm. To the nearest tenth of one
percent, what percentage of the bolts produced are acceptable?

s The Peobiblby o kol bos e Loy
(C) 88.9% bejrvuem Lf‘olg oy 5.05 5 o (ut
(D) 89.7%

I!*!Qll% -'nwmo_,,(lg - qOY¢---

)@ ' Lol
((E; 223;{; The,  wieeema 90.4 ‘70 ‘z . Gollks
((B gii;{j are accpkbl

(25) Recovery times for a certain flu strain are exponentially distributed with a median
recovery time of 3 days. What percentage of those afflicted with this flu strain take
maore than 6 days to recover?

(A) 13.4% m = 43 =2
% i;lz;j g Teoutvy dim trondom
(D) 16.5% venetble X beas  Cod 13 )
E?; iézz — { Y T4 . |- 6— 3/p.2
(G) 20.6% !’G_q - - €
(H) 21.7% ) el
(I) 22.9% The, T(E 260 7 (
& 4.2
-3
= c

j AN

= 632.7. ’(2) U

So QSGZ) 5/]) -%5{ ‘G'ﬁ’:‘c,‘{'aua —LJH }[, ~
‘fﬂ.v&A J’D T eV



