MA 114 Exam 4 Fall 2013
Exam 4
18 December 2013
Name: K
Section: Instructor or TA:
Do not remove this answer page — you will return the whole exam. You will be allowed two hours to

complete this test. No books or notes may be used. You may use a graphing calculator during the exam, but
NO calculator with a Computer Algebra System (CAS) or a QWERTY keyboard is permitted. Absolutely

no cell phone use during the exam is allowed.

The exam consists of 4 multiple choice questions and 8 free response questions. Record your answers to
the multiple choice questions below on this page by filling in the single circle corresponding to the correct
answer. All other work must be done in the body of the exam.

Multiple Choice Questions
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MA 114 Exam 4 Fall 2013

Multiple Choice Questions

1. Which answer choice best describes the convergence of the following series?
S

I1. i (G Con.
— (2n)!
I and II both converge
I converges conditionally, IT diverges
I diverges, I converges
I converges absolutely, IT diverges
I and IT both diverge

= O am >

2. Which of the following integrals calculates the area inside the inner loop of the limagon r = 2 cos() — 17

2m
(2cos(f) — 1)%do

N =

i 2m(2cos(f) — 1) - /(2 cos(f) — 1)2 + (2sin(h))2 df

@
— o S—

w/3

C. 2cos(f) — 1 db
—7/3
71’/3 1

D. / —(2cos(6) —1)%db
—n/3 2
/4

E. / 2cos(f) — 1 do
—7/4
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3. Which of the following polar equations describe a line? (Select the best answer.)

H O awm >

L.LO6=7/3
II.r =4

IIL. r = sec(f)

. T only

. IT only

. IIT only

. T and IIT

. all of the above

4. Evaluate /2:10 arctan z dx

>

= U a =

2
?562 — 2 arctan(m) + C
x
% —arctan(x) + C
x

z? arctan(z) — x 4 arctan(z) + C

x? arctan(z) + C
2z
1+ 22

— x4 arctan(z) + C

Exam 4

Fall 2013
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MA 114 Exam 4 Fall 2013
Free Response Questions

You must show all of your work in these problems to receive credit. Answers
without corroborating work will receive no credit.

5. Consider the laminar plate given by the region bounded below by f(x) = 222 + 3 and above by g(z) =
6 — z2. Assume the plate is of constant density p = 1.
(HINT: Sketch the region :)

(a) What is the mass of the plate?

mass = g3 £t (2Pl

= S‘: 3 -3k %
= 6- Rl &

(b) What are the 2- and y-coordinate for the center of mass?

T“\Q \"Qafov\ () fymtmeﬁh‘c C.CAVSS H\l \/‘akl's,

' 3
Jem = /\7'\,:5 z “‘.:\ Mx :J,;% S @-x‘)t‘ @x‘ffb)o{x

- |

57 36 et (o0
>
symmebe, = T:,S, 27 - 142 — 3xT A

|Cross y—md $

=5 @_?x—g“%“ %Xﬁozﬁ“? (27 -3 —%>
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|
—_

6. Solve the following initial value problem y’ = x%y* and y(1)

% = ><2\[Z QL_I - szdLX

-\ v L3
I R Sl A
[ A4
=4 +c = —'ixs ~5-3.: -4

o0 _1 n
7. Consider the power series Z ( 4) n

n=1

(z 4+ 3)?". Find the radius of convergence and the interval of

convergence.

Rate desk 2om S @ T )y o3, ot

o TR
c.rﬂ QS_'\'B)z“

2
T sk Canvegyes o+ L}-it}}t/..\ So &*3\ < 4

RHJ.fus = Z

oo
&'lj“'\ f.ﬂ- h
Cudlpormts =\ 2 Z L z = 2160 h
nal

VU%"S b D‘“‘-’bﬂ«’t *C-Sa‘) S ™Mce ,,Q,m.. (l Vl""a
_S Z&'—T—:“ C'Z\‘ iﬁ'l) " S uwe seqes,

rlr\waps -?-vw Sowl Yeadow,
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8. The parametric curve is given by c(t) = (¢3 — 4t, 3t — 12), for —10 < ¢ < 10.

(a) Find the value(s) of ¢ that correspond to the origin (0,0) under this parametrization.

=€ -1 ¢ y(O= 3¢242

= €(£-2) (+42) =3 (£-3) (++2)

xLﬂ:O Y(-{-\-.-O
whren E'—'O) x2 when t=+7

So M«.Mﬁt pusse ‘Hlm'o"l ‘H‘L e-r'n(c)m w\ﬂn '6

(b) Find the tangent line(s) at the origin (0,0).

A _ \t'm 6+
X T TR0 T W_L}

Fall 2013

ﬂ y'(D) W2
d.’( (Y‘:Z):_/_ T  —— ™

2 —
x'(2) g ~ 2 )
Ay (g=)= gD 2
A C\! ) %' (_—Z) - 3 Z

Eqn o Qe
Z w
-3
Y=

(¢) Find the point(s) where the tangent is horizontal.

1O ce

x'(€) 34+%-4
whian § & -0 é =0

»(O):= O
Y{oj:- i a

So ht cunre. Moy Momzembx
Yomant Lre ot (0, 1D,
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. x+4
9. Evaluate showing all your work: / 272510 dx
_Xx+4 >+ Y A B

_—-—--l—-q——-—'

Prerio G -D2) =g -5
x4+l = A(x—S) -H%Cx*'l)
Dlzaﬁ*'&z: 2+ 2A(Z2-9)+B o
= A 'Q'_’J) A =
Pl‘a M 3xaS- S5+ A.0 + B (52
A4 =28 R=3

ér’:;l(_:e-s) S ’;‘?‘_z', * ——-on =2 Qulx-2 *3LnIx=s] +C

10. Let R be the region in the first quadrant that is under the curve y = sinz on the interval [0, 7]. Find
the volume of the solid obtained by rotating R about the y-axis.

6“\&“ ./“\‘v“l"J A f (X)=sin(x)

Py

D o
\/5 So 2% X - s x) X
uz X dAv=smladi ' N
duzcx wv= — Cosl>)
Y2 TSV et d
=LY —xc«a@d\b ""Sa cos Ux) Ax

22‘\‘\'(“&-’-(-0*0'\ >~ SMC’*Y?)
=2 (’h‘ +0 +~ O "0): quz

NP
TSR
>
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11. Find the area of the surface obtained by rotating c(t) = (cos?(t),sin?(t)) around the z-axis, for 0 < t <
/2.

U= et ofsnt) ¢ (F) = Lamtewt

ds = R‘ “_)'z._‘_ \['H')z \ Lt= ,)4. cott st & Usn c-é{-}d-(-
= 292\ et st A+

Avu\: ng 2.4v \I[&) &5 = S:I’/z 2% 30\1',.' Z\E\ Ca)'l‘m‘l‘df
)
= Lth\Sf’i cost s € oLt
=Sl‘1(“

\
= larJ Sb w> du Auzoxt af
= q’h’ﬂ . \.—. W
3 x|, = [

.2

12. Find the Taylor series of f(z) = 1 jg 3
x

centered at x = 0. What is the radius of convergence for this

. —‘—— - 2
Ceometn'c Sedes T = LdF3e &+ % ¢e = g W

\ L\ . -
e L +3> (—("%x'J)_ E’ LQOx ) E Q%)
T x% IR B i C_S \ xg“z

\r g \\—&3
Neow %urws S<enes g x" cwv &2 lK\AlJ

%o % Q‘ﬁ‘)‘\)?"\ ComvV =0 \—%x'b\‘_\ &> \,(3 \ 2 _\8
o =2 [X] < .é
Sume & bt cdier mo liplying by o2,

Y'a.C!.c'Us = A’Z.
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Trigonometric Identities

1 — cos(2x)

sin®z = 5 (1)
o 1 — 1+ c;s(Q:c) (2)
cos(2z) = cos?(z) — sin?(x) = 2cos?(z) — 1 = 1 — 2sin*(x) (3)
sin(2z) = 2sin(z) cos(z) (4)
sin(z + y) = sin(z) cos(y) + cos(z) sin(y) (5)
cos(z + y) = cos(x) cos(y) — sin(x) sin(y) (6)
sin?(x) + cos?(z) = 1 (7)
tan®(z) + 1 = sec?(z) (8)
1
g arctan(x) = T 9)
d . 1
p arcsin(z) = Vi (10)
d 1
p arccos(z) = i (11)
/cos"(x) dx = %cos"_l(:z) sin(x) + n; L /cos"_z(:z) dz (12)
/sin”(x) dx = —% sin"~(x) cos(z) + z ; ! /sin”_2(x) dx (13)
/tan"(:z) dr = - 1 1 tan" ! (x) — /tan"_2(x) dx (14)
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