Math 2300 Final December 15, 2015

1. (6 points) Circle the correct answer.

z+3
(z2 - 1)(z+2)

(a) Determine the partial fraction decomposition of

A b B L C (i) A + B
iii
r—1 z2—-1 z+2 2—-1 x+2

(i) A . B A 5 B n C
Y1 zr2 7 z—1 =41 342

V4

—
(b) Which trigonometric substitution is needed to integrate / p dx?

(i) z = 2tan(6) — 25in() Aﬁ *

Ja—=
(i) z = 4tan(6) (iv) z = 4sin(0) < 0= -}__—
2. (8 points) Evaluate the following indefinite integral. Show all work.
/ arctan(z) dz
-\
U= Ean % v=x XMA\I'-'LLV-SVOUL
du= —= dx  dv =dx

I+ x*

j an'x Ax = Xlan'% - S-;’-‘;T"\*

Note Tneluwkiwy absolote valve for the logarithn = not
nessery here. Gs X+l 2O &r all resl aombes X,
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3. (8 points) Compute the sum of

< 5. gntl
n—1 "
n=1 3
You do not need to simplify.
+|

5-2" __5—1< \>
32-l\—|

a 29
=7 Sam s oo ° | -2/g

-2
F=3
a2z >
F 3

4. (8 points) Setup but do not compute an integral to find the volume of the solid of

revolution determined by rotating the region bounded by z = 0, y = 2 and y = /x
about the z-axis.
Disk  method (M Pe&)

y:ﬁ

R=2Z {yyco:;r_& ‘}z\r.z

=\/= X:m (’Rz- r"}éo(

= f%(‘/— x ) hx

% EWH Method (i bloe)

= :—m\"#:'z
ry,hﬁw_{ y
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5. (8 points) Setup but do not compute an integral to find the work done pumping the
water out of the top of a full tank with the shape of a right circular cone with height 6
meters, radius 3 meters. Express the acceleration due to gravity as g and the density of

water as p.

Distance
& Erexe)

Lo = S Force ¥ Disknce
=S (Mase *63((9')/)
= | (prved ()

[ psleo) oy Bt

o Sinee the fanle 73 foll of w\:ﬁe—l the lbounds of M{-e&/m‘im are
from O & G

(7
= e (e*)(6- )
1, 3 )% 3
r )' re , We vse = b (,Vyv =) r———'lz-y

[ pam 5y tenay
[ o]
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6. (8 points) Determine whether the series converges absolutely, converges conditionally,

or diverges. Rigorously justify your answer.

S
“To show cmvewgmce | we aPPyL tHe ALE@% Sextes, Test .
r £n)=

ﬂ«e Lonclion £ c,lexy o gpes o O as

n-voo

@ P(ﬂz F(m)) <.e.
i oQacreass\nf)

* So by the A ST (=
7 Z D CoAnv
n=y V N+ c_ﬂées -

20

» The series . aks P
olute valve —_— .
| %:ll Ty will e showa

o &tveréa/ 19)' the Limt Compm“ﬁm W/I o, '/.

I ) — .
e Now bothh \TKK'\FEZO:M’X)R:‘\\TK OQ\\levgbslas
=een wibh the P~6€$6 (P='—Z<_I>,

e dim B _lw - I [h

n-%% \o.\ N2 \lf\ﬂ ) N-r00 N+

—
) Y 4 S I =
= \\/\boo net - N =1,

« As Yz hmit is noen-zeo andl zj'b A‘VC“B% - \1%

5 ‘
T hos, E \;ﬁ:' coaverges conclitiomlly

n=\
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7. (8 points) Consider the function f(z) = e’

(a) Write the Maclaurin series for f(z).

1
(b) Use the Maclaurin series for f(zx) to express / f(z)dz as a series.
0

| 0y

]
2
o\
—
>£N
3
S
X

il
o
5o
<
s
&

aS 6@ N.'('Wl o'p Cof\v‘
of £0x)'s Maclavrin
Sectes g all resls

|
T~
>4,
I’
-

\
n=0 n ©
Do
_ ) ' 1 | 2net] !
nl  Zasn o
n=o
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8. (6 points) Circle the correct answer.

U2

(a) Find the interval of convergence for the power series Z \/_

(i) [=53) (@) [-1,3]
(i) (53] (¥) (~00,00)
i) (~3.3) vt xe T the seren 16 || =
Chicser)
(b) Using the power series ° Tk X= "/3 ! [_0 eonwﬁ(”)
In(z +1) = g(—l)”‘l%n—

and the Estimation Theorem for the Alternating Series, we conclude that the least

number of terms in the series needed to approximate In 2 with error < 3/1000 is:

(i) 333 (iv) 9
(i) 534 (v) 201
(iii) 100

T x=) e gk In(2) = z: D"_

The Albomfng Seres Estimation Then shetes

eg M 'd& Pﬁr’n‘a\ 3um ) \
- &,, 'ép Q_Pme e&" % é ar\f-l
So , ' 3 - 100
We wen p—r < o =D N+l Y ©_ 333.3
= n+l = 334

@
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9. (8 points) The following graph is a particular solution to the logistic differential equation

120
100 F----===========-==-=----—==<-
| 80
60
40

20 ¢

2 4 6 8 10 12

(a) Determine the carrying capacity, M, and the initial population, Fp.

M= 100 (also Hu asymptobic lmi6)

F=120 ( y—in&rcqofw

(b) Which function below represenfs the particular solution above?

(i) P(t) = I‘_"_%ﬁ (i) P(t) = ﬁ%@i——&
fi P(t>=%g; (iv) P(t):m%m
e AP_ _ o M
e S "TD("T«"\)  the solsbmn 15 Pz o
Lor some Constent C .
.. ] 0O |
Sce y(oﬁszo, 20 = T c D l+C= 52:5 D C=4
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10. (8 points) Consider the parametric curve
z(t) = t*
y(t) = 2t+2.

(a) Find the equation for the tangent line to the parametric curve at ¢ = 2.

x(2)=4
Y () =6

_ Pyl L )
Mat |, ., ze |, 2

(b) Is the parametric curve concave up or down at ¢ = 27 Justify your answer.
2
L= FO =g %
—'0(% = F ('63 AX/AE 'CO( [— (’6) T TAx

As aloove | -31{= Zzt = F‘@:3= -Lti
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11. (8 points) Follow the given steps to find the area of one petal of the rose curve given by

r = 2sin(26).

(a) Sketch the graph of 7 = 2sin(20) on the interval 0 < 6 < 2.

A
2 1Y

é:"/"/

- 2 K
/G‘“"t/ﬁ 9 é’ 7”'

-

%
%
%
%,
Z

2%

O do |

ONG

-Z
O

(b) Fill in the boxes below to set up, but not evaluate, an integral which gives the

area of one petal of the rose curve given by r = 2sin(26).

o

["4 ca0

T

g% o -(Zsm(w)jde

b

\S—ZZ s (20)dO

7 sw'(z0)dO
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1Z. (O POLILLS) LJELErINe WIHELET LUE L0LUWLLE LINPIoper Hieglrdl CONVErges. 1I the mtegral

does converge, evaluate it.

SI:
/ © — dx
. 1 VT
o -yx
£
S S —Ax = éz“” & e A W= % olosare AX
| x v T€ X1, oz

X=€, w=VE

o A P

d
13. (8 points) Find % of the polar function r = 2 cos(36).

%:L - ko o )/-s rsmB = Z$M9 cos(3(9>
X Mo K= FCose = 2 ¢es® s (36

,S%ze. 7 s 0s(30) — GoemBsw(30)

f\i - -/ g cos(397 - (bcosO 605(3@)

\
e @s(BGﬂ - (om0 sn(30)
= CoBla ] S SEe

W0 ws(36) -G s O cs(36)

Page 10| of 10




