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ALL QUESTIONS: you must show your work to receive full credit.

[6 ] Let g(x) / te tdt.
1]

(a) Compute g'(

Use the (!Vm ﬁu le H’/”é’ LlE.

g/x) ()(jQ (X?)
-2x20°

(b) Find the interval(s) on which the function g(x) is concave upward
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2. [6 ] Determine if the following improper integral is convergent and evaluate it if it is.
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3. [6 ] Evaluate the following indefinite integrals

w [a e Hhe s Aﬁ%oﬁ/éﬁf 2/ ffm

=L ( Zf"’ <L loll#¢
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4. [6 ] Let R be the region bounded by the curve y = x(x —1)? and the z-axis.

a) Find the area of R. - f
’ /JM
Aty ag;/é’ jx(m%r =5 (EERINGVY

QW va‘f)/
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=T B Ja
(l | _ continued . . .
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(b) Set up but DO NOT EVALUATE the integral representing the volume obtained by
rotating the region R about the line y = —1. i e

V{)/WJ& A
= Sl )/x "W 5

<A- ﬂf(’é 2 b)) =
- [ SR U -]

5. [6 ] Solve the mmdl value problem (x + l)—i}- =°, y(0) =1 for z > —1.
Th 1<q ssparde D.,

A9 - Ax
218

‘v’
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6. [6 ] A cup of coffee is poured from a pot whose contents are 95°C into a non- msulated cup in a
room at 20°C. Let T'(£) be the temperature of the coffee after ¢ minutes. Assuming that the

coffee cools according to Newton’s Law, then

dT
— = k(1" —20).
dt A 0)

(a) Solve this differential equation subject to the initial condition 7'(0) = 95.
This 124 28 stpartk 0, €.
AT _ fAHt FTHO

Feo
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> (AL =S

2 / Lt+C D
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+
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k
Q T=ee "o o€ 7S
., 9C= 120 )6
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(b) After one minute, the coffee has cooled to 90°C. Use this information and your solution
to (a) to solve for the constant k.

T @)= 7S¢
T()=90=75¢€ 0O
= 70-»-?%’@

D) ;Zz’@mek

So |£= /I”(

continued . . .



6

7. [6 ] Populations of aphids (A) and ladybugs (L) are modeled by the predator-prey equations

e L

fdt

% — —0.5L + 0.0001AL
{

) Find the equilibrium solutions and explain their significance.

A #- 7 .
5@%;—&0 fi;g/,_a
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(b) When there are 1000 Lphld% and 300 ladybugs, is the aphid population incree mng or
decreasing? Justify your answer.

=7 poo)-0.01 (102)320)

::2000‘*300()

= ~{00Q

= }p /€CV NG
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Multiple Choice & True/False Questions.

Indicate your answers to questions 1 and 2 by circling only ONE of the letters. You do not need
to provide justifications for your answers to these two questions. Each of these questions is worth
2 marks.

1. [2 ]If g(z) = (f(2))® + f(z®), f(1) =2, and f'(1) = —1, then ¢'(1) is equal to:
(A) O (B) —4 (C) 4 (D) -12

(E) 12 (F) —24 (G) 24
960 =[] 1)
)P+ BB [ bl

. 3RFD HFPBA)
230)~¢D (UG
= -}2-*_3 =

2. [2 ] Find the constant(s) ¢ that make(s) the following function continuous everywhere:

{cz—:,c2 ifx <2

fz) = ;
2c—x) ifzx>2

(A) sy <2 (C) 2 (D) 4

(B) —2,4 (F) —2 (G) 0 (H) Does not exist
¢t g 20 )()dm éoﬂmuou; Eounctions %fq// wﬂﬁﬁ?}ﬂ% C
s9 £ wll be @ﬂhlmwj /f€C/§f;// whty (- @ 2 C?“D
s whip € P o

=) ¢ 252¢C
=) C...,)_G,CJ adL C(C“du
2) ¢ctoac=L

 — ——  Continued on Page 3...
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Indicate your answers to questions 3 and 4 by circling only ONE of TRUE or FALSE. To receive
credit for your solutions, you must justify your answers. Each of these questions is worth 2 marks.

3. [2 ] If ¢ is a critical number of the function f, then f'(c) = 0.

C coud have a mlf !/;méfr‘ are +F FZCJ ﬁu/j

2 MML For etan /\g O 718 a ¢t 1[/64/ N dmpher
o€ the Funchoy Ei)shdl, sut Fre) #O, sinc
Plo) Aoes nest <aish

4. [2 ] If g(z) is an even function that is continuous at all values, then ] zg(x)dz = 0.

FALSE

JS an evey ﬁ{ﬂ(fzon ’ f}h‘?ﬂ
SWJ o o Funchon Jpasf ) g/fr al

Q/Y// Xy
In qfﬂ{’r/! M for an 0”/wﬁ’”6’£’oh A -
)/ )y =0, smee ‘erd region Loud el 4} ) alo ec,,,,
Corxz2@ 48 o {-’ge-f by tho are4 of Hhe 165/

éj //J;/Z)/ ) ée/aw the yradis, For - x20.

Continued on Page 4 ...



A&S 1D6 December Exam Student # Initials Page 4

Questions 5-12: you must show work to receive full credit.

5. Let f(z) =1n( z 3).
(a) [3 ] What is the domain of f(z
Fé() 15 Av F)W/f u,luz}/l @-i 4 A:P;ye// { a/fq\m

' (@50
gi ‘Féf) /5é/‘€ p)ﬂ Wh{n ){7._;3 quwh\m (,(70“’370) al

whan (¥20 4 X3 ? |
So the Aopain of {X/WS or {wj
2 (-8, 0) l/(%ob)

(b) [3 ] Find f~'(z), the inverse of the function f(z). What is the domain of f~}(z) (and hence
the range of f(z))? [You do not need to show that f(z) is one-to-one.]

(D Set y = F(/g) b solwe Cor x in +ems ofY,

/n The Aopan of F %)
;/ | ()(\5) sl Copsssts ofall &+
< XJ For wfv&h o) #0n &%/
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X & 307 ;/{//t’foj (OD@ /005)
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@ F A,) 5 6 Continued on Page 5 ...
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6. Compute the following limits:

l+zvz o ‘Zgi{@fermm@%“g ‘)g é‘afm &5

(a) [2 ] lim T+ Jr+ L°
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7. It is estimated that following the major earthquake that struck off of the coast of Japan
earlier this year, 2,000 grams of the radioactive substance Cesium-137 were released into
the atmosphere from the crippled Fukushima Daiichi Nuclear Power Plant. The half-life of
Cesium-137 is 30 years, and so 30 years from now, one-half of the released material will remain.

(a) [2 ] Find a formula for m(t), the mass of the remaining Cesium-137, after ¢ years.

U H)‘W(BH bor <ome constants ﬂ Lk
/@ 4@“" . We are givon Phit m/q)_,loaOng;

g D k= -l
2}50 /U/ﬂ) zm/a) ().Ooq) /O 00 2,0 )

S e
ﬁja/&f@ 2000 ekw“i 9, Mer2000R G4
il _,L \)&ok-v() hez) 4

— .2(290 Z rams
(b) [2 ] How long will it take for the mass of the remaining Cesium-1 o 10

é(jre Cort m , MA)YOD! _ )y '"zg‘é
jo0 = LOOO 6(”%29 il 20

,ML@ Lo
i) s 12 ”’“‘-”) = /2766 years
8. [3 ] Let g(z) be a function that is continuous on the interval [2,4]. If g(2) > 2 and g(4) < 4

show that there is a solution to the equatzon g(z) = z in the interval (2,4), i.e., there is some
number ¢ with 2 < ¢ < 4 and with g(c

Use the fnva)" eAabe. %/L(A? Theoton'
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” (O,
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9. Find the derivatives of the following functions. You do not need to simplify your answers.

t

(a) [3 ] h(t) = arcsin(t?) — ﬁgz-;

| | &/ 2% -
Meo-_L. .0o4) - ef(/}(ibé k- (26 Cham /Qm/fd

- G [t
FE gf L

Tigw |

-
—

(b) [3 ] f(z) = In(z) cos(tan(z)).

P> 4 -es anlt) Hnds) -Cim Canl)) &fczé@

"”,.E‘fﬁ"i‘_@ _ Ind) s (fantr]) s
X .

10. [3 ] Find the function f(z) that satisfies the given conditions:

f(@) = (=1 + 2+ 1 and f(1) =2

The mest gmm/ ot ~erivatire sPthe G/ven Lunebron 15

| F@)ﬁ%éﬂ)u@( farctme) +C

L2, we e solwe tor <!

Usin :

?é/)j:t f//«(/f/()’* #a),La,,,td,,@%C e
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1 1 2
— A ; . e
11. Let f(z) = 4z* — p then f'(z) =8z + = and f"(z) =8 — =

(a) [6 ] For the function f, find the domain, z— and y— intercepts, any symmetries, all asymp-
totes, all local extreme values and intervals of increase and decrease, all intervals where
f is concave up and concave down, and inflection points. Place your answers in the
following table. Use the next page for rough work.

ANSWERS:

domain of f: ,\c,f_‘o ‘
z—intercept(s): y = -J—TL
y—intercept(s):

symmetries: ﬂ/ one

horizontal asymptote(s): WOH €, .
vertical asymptote(s): 2o ”’@f QU"‘ A
local extreme values (if any):
g X))
f 1s increasing on: X720 Ror - }QQCD
f is decreasing on: <%,
inflection points (if any): ) = J'—DII
fis concave up on: 35 j}LR 02/4' <0
f is concave down on: O<x o lf/-; XL LD
(b) [3 ] Sketch the graph of y = f(z). y
/y

j Continued on Page 9 ...
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Space for rough work for question #11.

Xntt Solve W40 DK=L 99 Falei e 3:/5‘
hm Fb)=<P /)m )z o0

¥t

M) Gt

F’()C)/,o W A1 |20 a8yl a =

k4 T 4 "&/
J?//)d:z() whtn X270 ov whi ‘QL/ X0

P/ G)<D whn X< N
L b has 4 Local M gt A= J I
P,ZH)”O“")‘” gﬁ_%raﬂg‘féu&@’f g—m,}’a /_

//)70 e g_,.__;,o %ﬁ'gZ’Z,ngdz ,y>3_/_§

F'b)<o M\W%V Bk i

Continued on Page 10 ...
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3
12. (a) [3 ] Estimate / (z — 2?) dx by evaluating the Riemann sum for f(z) = z — 2?, with n = 4,
and by taking the sample points to be the midpoints of each subinterval.

a/éu}ﬂ‘:[z:.-'( b1 - %-L_L
4z [ x=atprzd ”’y S SYSEY I SRSV ER T

Wy= éL«Q»\: )z;)( u/flrfrﬁ % ’(um

i -
-n,«;g 242 ?LN&_;% 5,;1

My ,t‘(@y ) f(é)é% L) %f/ﬁ/ 2
- LT F5) 4R HLA)HAD)
LRI O AL =t

(b) [2 ] Find the exact value of the definite integral /1 (Jz — 4| — 2) dz. (Hint: Interpret the

definite integral in terms of net area.) A )Q;
The 7@/9}765? & Jx*-L 15 - M &
LT
4/{ s g ) 0¥ 4'44"’(? H’Q "—" \%
X-4)s s Uﬂ)} s -’ ! KL

Are 0{-\ f#j)on [ae/ow#?@, |
Y-ali ¥ @;{@()‘H/U’f )
= 2K 33

/?/e‘]’ dfﬁqf»%,)—-(gz[)

@ Continued on Page 11 ...
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ALL QUESTIONS: you must show your work to receive full credit.

1(a) [4 ] State both parts of the Fundamental Theorem of Ca,lcuhj

Sqffose JMP £ s cobttyons on L4}
@ :zF’g(»;) 5?@/6 fhn '8 &)

@ Crsx - F() Fla), whtre fis any
5 q;;-)l.u‘/wwﬂllﬂc'l[ F/P 7[',,_.)0

b) [3 ] Use the Fundamental Theorem of Calculus to find the derivative of the function
(
Y= / 1 + v2)0 dy.

2 Wh 425 nw/ fo Use 'fhf_ Cham Fult
Y = §emyy = 50@ 4 g(/fyj’i/z/

S J/M

? S(HVJ oy fj(/%z/J Ay

8 5‘ [ S (}%Um,{u + [ oAy _f

( /t sim x)w@n«r_) 1 (/1 c@vﬁ Cast)’
() Gost) = ( 1HosY )

continued . ..
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2. [6 ] Find f sin /z dr. [Hint: After making a suitable substitution, use integration by parts.]

Lk $=UX, Thin a/~5=-2-(—f{9f L Ax

S Gonliz (sl s =S 25.mids

= snly)s
e In’} lj brrts with J(: 5 ﬂ/yv--;j_}:@j

So (as:smld = uv- (idu = (as) - Sleas)- 245
o -ijﬁj%ljcajﬂﬁﬁf
s 2sw@$ 2smls) + C
<25 catl) $25n(R) T C

3. [5 ] Let p > 1. Show that the following improper integral is convergent and evaluate it.

fm—dx[
R

fﬁ; ax= hm j_i_db(

£3b

.(:
3 ._f...J—_
‘i!”;[-ff 1)1]

—_—

5 } continued ...



4. [4 ] A direction field for a particular differential equation is given below.

R

/.- /// //."/_/—’/
[ J P

P

(a) On the direction field, sketch the graph of the solution to the differential equation that
passes through the point (—1,1). '

(b) Which of the following differential equations matches the given direction field? Circle
your answer.

d_y_ i x d_y__ 2 0 d_y_ o’ d_y_ 2 9
(&) o=2-y | B) —=2"-y (O ——=y-1 (D) —-=2"+2

Oheerve: Fhat Fhe slopes of The 79041t
®/m~o_¢ i the Orachon Figl Ao 1e} a/f/d'!/?’/.
o/ -%’}IQ qulﬁb a‘p{) 7&/_; /’QUL(; Oq,"f' Cﬁ) i@
-hlsg, whin Y=, the slope of The Takymmt I 47e &
Th fuly o (O Lo Hhe answar 1s(4)

continued ...
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3
5. [6 ] Let R be the region bounded by £ = 0, y = 1, and the curve y = T Sketch the region R

and set up an integral for the volume of the solid obtained by rotating R about the horizontal
line y = —2]30 NOT EVALUATE THE INTEGRAL!

)=

- = e ﬁ”@ zT(?+§)]/br

6. [6 ] Solve the differential equation: jm_y " xxyg-: 313;

Ths 15 « sepgtable Gt srdirde.!

- & 4h )90)14‘Cm } continue
)/ ‘”H Vb )ﬁ Contst ot (5'3 75 Ytndra golutian

@E& /""3 % waww $1m e = -3 FAV220) 4or an
4@-" ﬁ X@%’ ,«’/ y cons 724»971 /J )/
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7. [6 ] Let P(t) be the population of the Earth ¢ years after the year 2000 and assume that P(t)
grows according to the logistic equation

% = (0.02)P (1 = %)

In the year 2000 the population of the Earth was 6 billion people (so P(0) = 6).

(a) Write a formula for the population P(t). You may use that the general solution of the

logistic equation %2 = kP ( £ ) m for some constant A.
- z00&
5OJ P@*m%u "t/}Mr‘”Q M-'GO g &

O
W _ _ éo H_QQ
Toja w Lo . Ut Plo) = é p Pr* /-}/‘?6@'}(" /14

> (= ’érQ =y [H4= 5— /O J___j[ofaée/ﬂ—%{/
Thas P(@-ﬁe%z

(b) What is the projected population of the Earth in the year 21007

The /oo}puzwmﬂ n I\ \<ar )06 /8 -€Zcf.,/ to

58 . C O
- - Of

P(/OO) 717 T «0.0j00) /71 76.1155-,) PZ;
.So 4(@%}@ 7Z¢, —f/?f ,410/% -/’A-k 700/044/41&/014 ) <

Lardh m 2100 will 6. 27 blhon,

continued . ..
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Multiple Choice Questions

Indicate your answers to questions 1-3 by circling only ONE of the letters. Each of these questions
is worth 3 marks.

1. [3 ] Let

Which of the following statements are true?
(I) The domain of f(z) is (—o0, c0). TK)M‘E
(I1) f(z) is an odd function. fZ%jE

(III) f(z) has an inverse. T}Q(/{.E

(A) none (B) Ionly (C) II only (D) III only
(E) TandII (G) II and III (H) all three
N e T
Y= 51‘5 @j—e"n‘/ D s (Of/ = g=n(y-1)
o, £ 0= (1)

2. [3 ] Which of the following series are convergent?

1) 2(—1)” (I1) gzﬂ (I11) ggjns
(A) none (B) Ionly (C) II only (D) TIII only
(E) IandII (F) 1andIII (G) MandII  (H) all three
By ,
g@fﬂ /< //WMgﬁﬂée /i G)'3o (Tt for ﬁxuﬁ{w/g)
=) /=P
y , :
s N ot e i 2o (Tect forDrveremee
Z o Mgt sinee ,/wﬂ gt |
gl ) b conkrsal et
i : : e SEl7Es
2 L ) (o/}t/{}yﬁﬂl) Ly compalison pth #he e j””
= <
43 =i’

Continued on Page 3.. .
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3. [3 ) Let g(a) = | " sin(VE) dt. Then g/(n/2) is:

(C) Sln(l) 1

ﬂ@ "féfﬁ/ﬂﬂ 2o éy ﬁ FfC} Chain M/["/

jé{j -'{/ﬁt/d_/)()fzj
- -'S/n(x)/)() /rzf’70)
Z—xgin)
/(,}_9_, *jg}/ﬂ/’@ & -—/7(/)"“‘#

True/False Questions.

Decide whether the statements in questions 4-6 are true or false by circling your choice. YOU
MUST JUSTIFY YOUR ANSWER TO RECEIVE FULL CREDIT. Each of these questions
is worth 3 marks.

4. [3 | There is some value of z in the interval (2, 3) such that 23 — 5z — 7 = 0.

@ FALSE
C/&{J %}ﬂt? Z’/‘HLHMP/WIF (44 ue 7/}'6011“}??5

Lof £20) = ¥*<Sy-F. i
Thén £ s Ca,/'flf)mddj on [33] sinee )7 K4 20 7/70’?7”%

ki <O

| ) LS
gO _4 He ZUT Fhert ) MERS M E J@w%‘?@

§ £670, 7o
y>-33-470

Continued on Page 4. ..
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[ a]
5. [3 | The improper integral j cos(z) dx is convergent.
0

P —é TRUE FALSE
@ g@/v;%x :é/ I =G :é/ ggﬁ {,/}y@jo i é/% @) b ) )
> o .

= Ly endd) = Loos st Exgt
, ¢ty
Sz, 4he m#ym/ %0 41/2/4?@@;72 5 w

6. [3 ] If the power series » ¢,z" converges when x = —8 then the scries > ¢, " converges.

n=1 n=1

FALSE
Sinca 4he pover Septs Talivtryes ) W X578
Wen#8 R 4he  ratis ot <o/ Btnee ot Hhe
/&Wﬂ/jﬁﬂﬂ_g B 25 5{7) i Y /A_ﬂ Uﬁ’?zfof;:;/‘#/ ﬂj
CONnvergence O £ the G LIy SONE bso §@7
7=

/< ¢ ol Vﬂyfﬂ'} _

Questions 7-17: you must show work to receive full credit

7. [4 ] Sketch the region bounded by the curves y = 2* and y = 2z + 3 and set up an integral for
its area. Do not evgluate the integral!

7 bd e ponte of fﬁ%ff_ee%a@ <A
Yyt D *Q**:{"—'@_ -/
2 (3l)=0 9 453 2

e e 5 (A
- £

| -
j & j(@(%&x DAy
=

Continued on Page 5 . ..



A&S 1D06 Final Exam Student # Initials Page 5

8(a) [5 ] Let f(z) = 5 + 1. Find the absolute maximum and absolute minimum values of
f(x) on the 1n‘rewa,1 [-3

sze ‘P 14 (or}fﬂwug oy [gzj %/Mn jyyﬁ}p gl’%’“{)ﬂfj d,/wJ ﬁ%df?ﬂ/'
Yhe abeolute mpxman Lnipmum will pecar-at e #ﬁ/f/’ﬂ% <4 %0,\

f??l’/z mbc,r//mﬂL /,74{;0/%4 FWJ@/}’/J (HZJH)-()CZ{X) Q_)L-ij:

To bx/ the crs bf"’/ﬁ’%i 4

o U uhm o0 ’}3@;' VR U= ThHEOD
Eulute € at 47 )=, okl _,m\_) ]CQ) /& =/, 4
The largest wulue 15 15 4o wd;;a/gg X, Valye oF pon[,_?,{) PYAY
The s /@1 o 1405 BB sl iy veluo oF Fon BT 1O,

(b) [5 ] Find the intervals where f(z) = sin(2z) — 4sin(z), 0 < z < =, is concave up and
concave down and identify all points of mﬂection.

Fod whare F Qj;g Lok o;"_

2 )tdsm)
5 /u(/ = 2 s Q- y@’éé)f) . /’r/i Zfzij};ég)/‘“ﬁ/}/j«y)

o CY )" $lem)snle)) =0 )7 y—s‘;m@j
Satpet 5 D2 )2 Jape) 5O

D g )]/ 2(@5@2] -»Z) Q) ‘ K

DS/ 0, of‘Caé/j_&

z 70{"),
© 4 Z@ 77;] Phis /!‘?!f/f\{’d s O A
%o, 00 [O}ﬂ £/20 uufkm y=0 ;71;0{/7 f{ﬁ )

@/ L

L 1‘) F% )#o
RS sl GEEUD E0 0
O

—g So F i Concave Lhwn 07 /03) 3
Concave Yo on (% 1)
p éﬁé /ﬁ&/ﬂ‘ff of 1 757\”6140/? 4%/’0 Jfﬁ/T

Continued on Page 6. ..
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9. Compute the following integrals.
(a) [4] /I(x—i—l)e_wdx. (/{,56 &Jﬁf’!%jﬁﬂ é?/ /%}%5:
v ¥
Y= G, AV= oAt

X

Ay | V=% o
)J/Z;{J@%i e M

6 :[ aﬂ)éef*’)—/@ﬂ% *‘J@i P& Qﬂ)/c;j
(2 I
= T:é.:}'/ “"qél H
= P ’*"C‘%:'
L s < (fse /47;/%/4/ Lre O’Z/m—s %"37%’3‘%

O8] [ eraes

N : ) +(34724)
ﬁ A4 Lo AR (s
ety i 12 W #r;};%/'
:é‘?%@ '//WZ_& :”:) %Jg.—‘_}—ém g: i 3 -
N @ﬁ%) ﬁ%/@/ SN 2 3;?:/
ol L L5~/
$4 e@é@)“’ 22 i

- (e~ LR
Ths § s HJ(W ) 4
Hfﬁ%@%?:mkﬁ%wﬁﬁa%é

Continued on Page 7...
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10. [6 | Consider the predator-prey system 2’ = 4z — zy, y = —y + B |
(a) Which of the variables,  or y, represents the predator? Explain why. .
A P 1 b the PM/AJ’OGZJ/%J@ B he Jery, 1‘% s fec Jhat
J’h{ﬂy)pziwf/ﬂ!’ﬂm wll inCrease wibkin Jrare A1€ Intiry bars 591& Wy
Iha huo specrs. Tha +eim =y mthe st sgution i) croy bt
the X 3/’0/14 bon ual Aol g fon %ﬁ#&‘f ore. nter éfn[/a‘/?i
(b

For each of the species represented by z and vy, explain what happens if the other is not
present.

whin" V=8, K21y k6 ¥ will grow e ol 4¥<dge”*
AN )(-:,@ gfi‘)/ f 46 ﬁ wr// //f"(?’fci’jﬁ P zm/ﬁ/ 7
AV
(c) Find,a,l] eqliililiyiun} solutions of this sys!:-em_ e L e & AP Wi
Colve x50 W20- Frax 239 A¥y 1209 ]:Jé 4};2
vy oD Y~ 1K o VT
g% V%\Q e;w/fimm 5&/4, %/0/25 € »%’f*o%,l/ “, -
2L Ly ::»5'{

(z* — z)

11.[7 ] Find the solution of the differential equation d—y S that satisfies the initial condition
%
y(0) = 1.

Thie s Spaidle b eddy= Girjdy o
q)je)é{/vf—-j(/y//x S e/‘/s\gﬁﬂf?fc@%w 03 f.’j?)

’ )3/, Then
. njiﬁ/';()goé)_g%) SYEr o —3)5:3_@

<o ol eohdron 78 % = //7(?3‘“’;7[&)

Continued on Page 8. ..
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12. [6 ] Suppose that the bowl of candy in C-105 initially contains 100 pieces and let y = y(t) stand
for the number of pieces of candy in the bowl after ¢ hours.

(2) Find an exact expression for y(t) assuming that one-third of the picces in the howl are

removed each hour, and so y satisfies ifferential e o L4
| ; 5 y satisfies the differential equation P /
The Euheton w:f/ ﬁ/ﬂ C s (/CCof/Mﬁ /es o Ly of ety /

/f_ﬂca/u (s will uve the Rory V/,,//:,;fg'?
Sinco %@3/00 ¥ g@ifﬂﬁ A e

%
<5 ﬁ(ﬁ)z/OO@ =

=

. : ; (G
(b) Now assume that Shelley is also continuously re-supplying the bowl at a rate of o pieces

per hour. Write a new differential equation that y satisfies in this case.

Since G135 I (rouse éy ? SIS, Ao four’ e o z/a;/é)«;%;
i Satsbies the dw, Yo ~4 7S
O

(¢) Find the equilibrium amount of candy in the bowl in this situation.
So/f/e,{/@:@ =4 712_“5; ot ol
/] ?/

0% -4"'.3'{?1# N v
l‘/ft‘!'o"%w'f"" Ay
Vibegiorr W)

v

WAV KR
V/ s 1’5’/"’:"\"‘5 A |
[ I X

Continued on Page 9. ..
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13. Compute the following limits, or show that they do not exist. Justify your answers.
() 3] lim = '7 A i TR P
' )75 [r2:3-4 -~ G

<C_€J)(§)(/p€-) <pee tork23 f</
5o &2 817 ’é(ﬁu 5/,,/0 /}f?? ejf/LJ_)O Then j)/ M@S;mg@

om
[JM /@ﬂ_ 77590[ 2

—

i e
bl {;E:m /)/ /ﬁu & »?/MV 1

(b) [3 ] lim

g@ }}WJ@S /

IR In/n _)

s /zﬂ(éﬁ/mm# CD(CJZ%JQ oD R

) 4 i (3 - }C)

Y
_ /]i”ﬂ 5,5,50,,{/{,,«)1«/6*/?/%1224720 Cﬂ[ '/y/OQ )

Yoo Xmd) /
Y hm s
e

o iy )
= @sc:t)fco_s/) <l

——-_._.___.__-‘

/H—o
(%
50 /”W 5}%/‘)

Continued on Page 10. ..
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14(a) [2 ] Define the term “absolute convergence” for a series Z Qn.

The sefi« j n 14 d!g/m%@/(ow\ewﬂ# A

7)) &

7971‘.’591’»@5 < Jay] i (of?l’“ef’éﬁ’i%

)

(b) [3 ] Give an exa.mple of a series that is convergent, but not absolutely convergent.

The S M4 § () @)/s (oweng T can 5@
éépzw é/v 5/5)}35 /’/7@ /?/JLP/W[M 5@;05 1557Z

The Sep < ///f’“ ) ) il /8 W’Q Hocone Sepg

/ //ﬁ Ca/?éff’}’fmz
[50 & %Mégﬁq/ 7716{5 ”‘J(éj 524//)’0%({%{/}{/

Y P2)
7 n
(c) [3 ] Determine if the series Z ) is absolutely convergent. @’ﬁ?

Use Vhe Koo 7’5% ’ﬁL]
gpy "~ ;Zﬂ 1 OZH« // /77 Wﬂg/r‘f:f
- ﬁén PR 4/,} C:;)*?
- it

_hm .—G—Q{ //ﬂ/’/ /)}z;' 20

B AR U 6 izl /H“} ;"Q:?' b 73')") ?

SJW(@-—-—-D/ Shon by Hho BbsT T &

Hyz_é_éeﬂ& /8 /AWW @So /< /w’f 4430/740)//
CofV@tg@'zlL

\

Continued on Page 11.. .
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5 T
15. Consider the power series Z 29 ) .
=

(a) [4 ] Determine the radius of conver ence of the power serl} js
-<
@th)m / /i /ff‘ﬁ) }{,//Q@r/z /"J
f""-hh

W) oM| = C”" S,
= hm =5 % e /i;i?] = L_;f/é/ A /*J/Q?’d

Wl

<o tho Pudus a{ & e;m/@}’jMKQ js K=

(b) [4 ] Determine the interval of convergence of the power series.

C)HS'C/Z ﬁafchﬂV%fﬁfﬁ(q ,”[ s f_/,&)q 9&'{”\5—5‘
éﬁ/ti’p 2 7_21,4 2 &a (0/’?%?5’4# /0 :%f’fz«a_g

/?2'2’9 n—J £ ) 71 /;Z&, )
X33 ‘5522 A 7 é K‘_) &g (oﬂl/f’kjﬂ/; G117 7y
W=y ”42”' RS T A os
SO/ J/}HO U?‘)Lfymz FCM’M?WJW(O J% B _7]
16. [5 ] Find the first four terms of the Maclaurin series for f(z) = = ( / /’<Zf j

SThe ﬁj&éunw@mg 22 P/cz)% Cralt / P/Q)Jré?z [’ 7o) ¥l -
wC/)”';; /j F&}J(/%JZ/)%{?‘}_/ /-i__

=

g2 i
g s [
s # Z_,DJ@/ng/

flo=3 “5)( ) o Fle)3=1S / o
o — s % 7 /
ﬁm; J,,%LQ /ﬂfc/zfawjeﬁfs ?09’ F// L7178 45, |

/ x*ﬁﬁ-gw
=) k4P -

Continued on Page 12. ..
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17. (a) [3 ] State the Maclaurin series of the function f (z) = cosz. You do not need to derive the
series.

7?;g Mg lhann ﬂﬁ@s PM‘ Costy) s
iwnxm / < ? 3 B2 (W afvsot

= cos( )

(b) [3 |Find the Maclaurin series for the function g(z) = Hint: Use your answer

from (

The %6kuf’ﬁ§4{fJf %rﬁéf);_g (/ g(/J%){Sﬁj
%(// {}ﬁég/ d g, R %/,,Lp "

. o . 2n

- «-,JL_JJJLJ A *M} T é‘féL 4

- l/ 4/ &/ ’p@—/’ V- 4

: (¢) [2 ] Use your answer from 9(to expres:a 1 i j;s( %) dz as the sum of a series.
j/j'%ﬁ;)u jz,/ o g' f‘éﬁl M
o X

@% 3'% %3% 5»3/ @iﬂ%)/ B/

(d) [2 ] The sum of the ﬁrst two terms of the series from (¢) provides an approximation of the
definite integral from (c). Give an estimate for the error of this approximation.

Since +he SN pfcﬂﬂ(d <utrs B fho (0/7//2/’/0@

C)Eﬂ/}‘o /H’f}:r/}fhf 5€r}53_g7~—é’5% 7L/"\£’}7 o %ﬁ//&% Aﬂ/ﬂ
M J’}”\Q ﬁ?[ﬂu’ / //ow/f/iﬂ_; ayn ¢s /Zf/%z/ﬁ for %/7{

error GVt {y 32 J— J« %ﬂ Sy o4 o forst 7[’&V@’Zf’ﬁffj

—l—‘ L L =] oooz?ﬁ .
5= / 5-* ;20 3600 Continued on Page 13. ..
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