EXAM 3, MATH 128
TUESDAY, APRIL 13, 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. Fach 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 TI-83, TI-83+, T1-85, and TI-86 are all fine
but the TI-89 and TI-92 ARE NOT ALLOWED.

(1) Which of the following is the solution of the differential equation
y' = —k(y — 10)) for which y(0) = 67

(A) y =6+ de™™ , 'j = e Cm*j)
(B) y=6—8™ — k€
(C) y =4 —10e™* j - o+ (4o-0)e
(D) y = 4 + 6e™*
_k -kt

g)y:‘fo‘ﬂze ;z fj:' o+ (c-wle

y =10+ 4e” ,
@y =10 — 4e~™ _ -l €

y =10 — 8e~ M 4= @ te
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) Which of the followmg is the general solutlon of the differential equation |
il S oy + 2y/m = 5z2'7

jﬁmi'&%kézm“iﬂﬂ

eil’} = x‘&
%7.1 ! £ *\% — Y‘(

‘Y;:
aw—m%+&m | :3

gi‘dﬁh e Wic
(J) y-‘513/3+0:17‘2

1= Y g

; -Iast L
(A) In2 , 133_ 8 "'[f/v 5’)2 o djp':L"
(B) In3 ) e : ; o o
(C)y=n2 . o
(D) -In3 Y
_.1_{-—1/211’13 3 e
DYV3 o
@y
| *‘<H>'1/\/6
L@ 1/2
(3) 3

(3) Suppose y(z) is the solution ofy = k(8 v) f01 Whlch y(O) =2 Ify(2)=6 what
is the value of e=*7
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(4) Which of the following is a good approximation to 1/(2 — §) when ¢ is small?
(A) 1/2 —4/4.

/2+6/4+52/8. . 'ZL(T—"?)
(C) 1/2-46/4+ ¢%/8. 5

(D) 1/2 — 6/4 — 62/16. e ot Tg i POY. L hes l1esd?
(E) 1/2 + 6/8 + 62/16.

(F) 1/246/6 — §2/12. 1o 4 (1+ 8+ %‘)
(G) 1/2 4 6/6 + 62/12. 23 z

(H) 1/2—6/2 + 62/4. s°

(1) 1/2+ 6+ &2 S

(J) 1+ 6/2 + 6%/2.

(5) Which of the following is the second order Taylor polynomial at 0 for the function
327

(C) 1+ 3z + 922/2
(

1+ 3z + 922
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(6) Which of the following is the third order Taylor polynomial at 2 for the function
In(z—1)? Notethat z — 1 =1+ (z — 2).

APz —2) — (2 —2)2/2+ (¢ — 2)3/3 2ate-d= fnl 1+ o)

(B) (z—2) —(z —2)*+ (z —2)} [ In(nt)g s 4- %7‘+,t;
(C) (z—2)+ (z—2)?+ (z — 2)°

(D) (z ~2) = (x - 2)?/3+ (z - 2)*/6 S oubbhbdiy  E- X7,
(E) (z—2) + (z—2)%/2+ (z - 2)%/6 . .
(F) 1—(z—2)+ (z~2)%/2— (z ~2)*/3 (x-2)> L2 (:_—§u
(G)1—(z—2)+(z—2)?%—(z~2)° |

(H) 2(z — 2) — 3(z — 2)% + 4(z — 2)°

(D) 1+ 2(z —2) +6(z — 2)* + 12(z — 2)°

(1) 14 (z—2) + (z—2)*/2+ (z — 2)3/6

(7) What is the coeflicient of z™ in the Taylor series at 0 for the function ﬁ?

(A) 1/2 [ .o (

(B) 2 T—)* ‘z&(ﬂ)

(C) 2‘!7,

(D) (-1)" ‘%‘ ( L4 b-- + M )

(E) (=2)™* y

(F) 1/n = |4 24 oem™ ot
n+1 .-
2/(n+1) T e (rs1) €

1) n? ‘\

(]) 1/”‘ m (‘eemm‘L ;6 Xn S
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(8) What is the radius of convergence of the Taylor series at 0 for the function -7
5 i %mlﬁ« e B SRy
Sl =t s
I < 1
3/4 XA 4_}1

(9) Which of the following is the interval of convergence for the Taylor series at 3 of the

function 2"
(A) 1/2 :;(23:)),/2 Fo — ks e
Egg ﬁzfjfﬁz o e s e t= 2t
EE e N
@azacs sre
B e

T <

[2 <z <T/2
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(10) Suppose the 2nd order Taylor polynomial at 0 for f(z) = In(1 + z) is used to
approximate In 1.1, Which of the following estimates the error for this approximation
by the formula involving the first omitted term?

3
(A) 1/1000 ¢ '

n ) = TSR R
(B) 1/2000 © InC / P 4
@ 1/3000 petr, 13 prtn]
(D) 1/4000 .
(E) 1/5000 W en= {5) /)I‘w)- Pt & )3 .
(F) 1/6000
1/7000 ., >l
1?8000 "[[ -llo)'“ ?7—[7‘&\ l £ l &110) 3]
1/9000
1/10000

(G
(H
(I
(J

(11) Use Taylor polynomials for f(z) = (100 + z)*? to approximate (101)*2 to within
£.005.

ba .
(A) 10.100 (101)™ = Le)

ég; 10. (121) IB) = (joord ™= 10 [/'*ffv)llz
® 1005 o 1 A(R) w4 (R G (EY )
((g; 18 8?;2 Smep W€ WbnT fu)/ ond oveor fem ¢ pmtud
(ﬁi 18?@0 b, bt bem AR it LHER
(37730.050 Ve Li.005 s _%lo[%o.)z b wing
X= 1\,
Sy, ow ap(yxb‘nrnwlw;t Vs

{1+ L (ko ) = 1005
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(12) Use the Taylor series at 0 for f(z) = 4z°/(1 — z) to find f199(0). Hint: Use the
formula for the coefficient a,, of " in any Taylor series.

(A) 2 x 95! 5
4 x 951 .__:‘)E—[-

"

o [ A X )
8 x 95! /=X

=)
—
~
w
=l
I

fy> ¢ et g TR

An= -PD)(O\

|00 !

)

)

)

(E) 2/95!

(F) 4/95! e ~
% 5| Qﬁ 4 Fn
)

Qpo = cvetbuant £ X0, Dk

N . ) - <= (80,
[ %wen‘ﬂj “{ , S (,D{AM n= 2%, ‘ ’ nt

‘f - ((MJ\ CG\ 5 ctuw) (_0) = ¢fr mﬂ{

(13) Which of the following expressions arises by using the fourth order Taylor polynomial
at 0 for f(z) = e~1%" to approximate fol fz)dz?

~det .
(A) 1+1/(3x10)+1/(5x 2 x 100) [w= e ® o -1y J,v_ltwu"*.-.
(B) 14+1/(3x10)—1/(5x 2x100) L )
M1 -1/(3 x 10) +1/(5 x 100) Pebs,
) (5 x 100)

14+1/(3x10) —1/ S ‘ @,
@1— 1/(3 x 10) + 1/(5 x 2 x 100) 3 Pal = gb = e 42
( ° :

(F) 1=1/(3 x100) 4+ 1/(5 x 2 x 10000)

(G) 1+l/( X 100) — 1/(5 x 2 x 1000) = - x"’;

(H) 1—1/10+1/(2 x 100) | 2310 z,g:;',;o
(I) 1+1/(2 x 10) + 1/(3 x 100)

(J) 1+1/10+1/(2 x 100) = - A l

— t -
5*(,9 2z g‘NOO
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(14) For f(z) as in the previous problem, supposed we wanted to apprbxima,te fol f(z) dz
to within £.0001.= 10™%. What is the smallest value of n for which the integral of
the n** Taylor polynomial at 0 for f(z) will suffice?

EB% 2 Tughe Cour Allensdny | coor (R wallc Y e
5' C,:____\)"ﬁlh , Want" N swh Pt
(F) 6 lOﬂn',
(G) 7
(H) 8 t & y
(I) 9 g TDTn', 4L (0
e S | |
)Z'\H ) _ _.L—o ﬁbwg.,‘e ne: wo.ra,q,-l- ‘—gg not
(0"l C2att) \> zo",,{[m:) \ !
w&wdpﬂ. r\:3’ Jorks' T";L}..s"(':'.) < 7%-'

TR g e lem, ok omittas] feum, $26e

éb, we wunt °
e powery ¥ 5P 7“’['/"“"""‘“/ s holel be aﬁa@whf'
(15) Which of the following is the coefficient of 2% in the Taylor series at 0 for the function

Flo) = e /%7

A) 1/2 3 , e B

EB;L??; | 'i-("—‘i)*%l(%) +

(C) 1/4 U

(D) 1/5 '

(E) 1/6 g

(F) 1/7
(;E?)1/8

) 1/9
(I) 1/10

(J) 1/12
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(16) For f(z) = z'°/(1 — 2)7/%, what is the smallest value of n for which the coefficient of
z™ in the Taylor series of f at 0 is not zero?

(A) 0 . |
(B) 1 ‘//;;ﬂw seres  fn E_;‘()-,,} cwnd 2000 shuls  wiFl
(C) 5

1

o]

(35 --9)

—
—

(F) 15 So Tyhrsenss L. fnis
(G) 20

) 2 R
(I) 25 ,

(3) 30 h=19

(17) The rate of production (in billions of cubic feet per year) of a certain natural gas well
is given by
R(t) = 3e™"/5 — 3%/,
Assuming the well is operated indefinitely, the total production of the well (in billions
of cubic feet) is expressed by the integral [;° R(t)dt. What is the value of this

integral? b

@)7.5 o / ge'% - %C—Yt/; At

(B) 8.0 b a0 0 Y el b

(C) 8.5 A 3[ e " 4+ 5 e s]

(D) 9.0 = S 2 o

(E) 9.5 =0 y

(F) 10.0 - b5 P S T PR v J
(G) 10.5 = Al03 f -se | t3¢© [-+ /2]
(H) 11.0 Klita

(I) 11.5 . < R

() 12.0 3 [ 2 ] - "k
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(18) Let f(z) = 1/z* for > 1 and f(z) =0 for z < 1. What is the value of k for which
kf is a probability density function?

(A) 1 o0
(B) 2 et V= ke S L,
@8
(D) 4 ‘ y
(E) 5 Swa we o] g fnde=
(F) 6 <o
(G) 7 X
H) 8 ' , A
((13 9 = ‘L&:g» le = i le [_ - :13 X l
(J) 10 \ > o
. 1 _ le
- _me )L I "‘lg %3 + 2 } = -3
Iy

Qu/ \<=3‘
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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) Let A(t) be the area in square centimeters of a skin wound t days after the wound is
incurred. Suppose A(0) = 15 and that the healing rate is described by A'(t) = ;-

(a) Write down the second order Taylor polynomial p,(t) at O for the function A'(z).

Z100 —L@(Tfé)z): (&) - 6)'- +acn@¢)

1%00 (oo

2
’Fz[‘g) = ’_l'{' -',éoo

(b) Use pa(t) to approximate A(3). Note that A(3) will involve a certain integral of

A'(t). 3
> % 2% qpe ~ L ‘l';
Aw)- A1) BT ~ S" FROCEE gu LT 3
[»}
- -3t ‘?"00
Arde 5 -3t = e

(c) An exact calculation of A(3) would entail integrating all of the terms in the
Taylor series for A'(t). Use the first omitted term to estimate the error in your
approximation of A(3) in part (b).

i

Y
Grror bafusan ‘A‘ “and Pt < l —l%“

/ ~
‘,() Az) = emed vale, A (3)= apgpovmek Verhe |

, A - XB‘)]J-, Myg Al) .U: - A/{]— f pleA“(

‘ i‘
] 35 [ A ’71“’1"“ v ’L g
[¢ s)P . 2
= S;w'{' 5\10*(
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(20) Let f(z) = ce™ for z > 0 and f(z) = 0 for z < 0.

answer.

& - g - b..
Jaet  [= QJ\ ewppzc e & Ywm ’—){e‘“/g - c[é?

[2]

(a) For what value of ¢ is f a probability density function? Briefly explain your

e=

(b) For the random variable having the probability density function in part (a),

what is P(0 < z << 1)? How can you rapidly obtain P(z > 1 from your answer
without carrying out another integral calculation?

Y
v e Y e -tz l-e
g 4 ot = "{‘f (o - -1 I
0

) - o
PC X2} 1= Phtet) = [—(\-e”)-f’

6\'”&, ‘ e > 6;?;:= I:—Ltr-eh‘()
Ik\eu: (~ ™ Toh! Aues A

(¢) For the random variable in part (b), find the number m for which P(z <m) =
1/2. [m is called the median value of the random variable.|

VL ~d
gp\‘lﬂ | gm Wl - "~

-y
1e x - €

- e + |

!

0






