Math 242 Final Spring 2017

Name:

OSection 1, Thursday 10:30-11:20, Sita Benedict
[JSection 2, Thursday 1:30-2:20, Sita Benedict
[J Section 3, Thursday 10:30-11:20, David Yuen
[J Section 4, Thursday 12:00-12:50, David Yuen
[] Section 5, Friday 11:30-12:20, Achilles Beros
] Section 6, Friday 2:30-3:20, Achilles Beros

[J Section 7, Friday 8:30-9:20, Piper Harron

[ Section 8, Friday 9:30-10:20, Piper Harron

[J Section 9, Friday 10:30-11:20, Les Wilson

(] Section 10, Friday 1:30-2:20, Les Wilson

Sold'ffm}
by
D, Tuen

¢ You may not use notes or calculators on the test.

e Please ask if anything seems confusing or ambiguous.

¢ You must show all your work and make clear what your final solution is (e.g. by drawing a

box around it).

Page | Points | Score
2 8
3 6
4 6
5 8
6 8
7 6
8 9
9 4
10 8
11 12
12 10
13 T
14 10
15 '8

Total: 110

e The last two pages are a formula sheet. You are welcome to remove this from the exam.

e Good luck!




1. Circle either true or false. You do not need to justify your answer.

(a) (2 points) 3T — 4o,

lim e
=00

TRUE FALSE

(b) (2 points) mEer e = 0.

TRUE FALSE

(c) (4 points) If f is a differentiable and one-to-one function, then .._
TW (5 I

~1y(p) = L

provided the denominator is nonzero. (—GE ( )Q = _F_ / ( _?—f (>0>

TRUE FALSE
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2. For each of the following definite and indefinite integrals, evaluate it or show that it diverges.

(a) (6 points) / ' 2zedx _Iy‘feal/ihm lﬁy ?‘EW"_)C_S

0

X
[ 2x &dx S 2R =T o
du=24x V=&
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(b) (

Sdatieni | ‘ Lmﬂ divisitm X Y)ZL—/

j@ [+ %" 337‘ . T__;—
ra
= X - a\fc‘\'amx . 3 C/
////
Soldmm#z  Trg sub X;jwr+
QH 2640
= secC
{6 se6dl
sed 6 ayci'éw\)(
_ [ aredd
- j’(secz@ ~1)d6
= 1w — g C)
_ arc+wnx t C

= X
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A
1 2 - - i,
@ @poms) [ geﬁing Gtk © w2

= 5 Jp5+ dnz - (23 + fat)
:2%5+%1“2%5ﬂ%q
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(d) (8 points) fm de
1

= fuon ("L ay S
b oo Y

x'z,

Ih-l'eg rsTiem L@/ ?W-ES

u:gy\)(}c:[\/: )ZzClO(
-
‘;"‘1)‘7‘% L
-1
-::—-—l)@m)( -—f*X X
_ _ I L dx
= = %
_ by -+ C
-
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3. (6 points) Find the derivative of g(z) = (sin=%(z))".

o(ﬁalffﬂwm < A?H%w@ﬁ]‘:u\'

*ﬁ"g()‘)' X D (sin CX))
dx. M‘lﬂ sdsa l '

80‘) %’()0 1 I@V\(S]V\ (X)) “+ SW‘ (?4) | - 2_

8,6‘): %(X><EM(SE"T]()‘>> T a7 W)
/
:_-(S“Iﬁ\(?kh\}( (ﬂm (s“:yT‘(?kﬁ T S50 \IT:’; 3

Atteste sdabon ~ D (570D
GQeW\H\”e 3 () =

gmg Pmceec{,
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4. For each, determine if the given limit exists and find it if it does (you must justify any use of

I"'Hopital's rule).
(a) (4 points) lim v/xln (2%)
z—0+

\ /ﬂm(xg’) —00
= T —
ig%"él Y I =
UHRude  , - gx"’* M
—_— X= O+ 1 _3/2- = XS O+
— Qo — éx/z =
x> ot

(b) (5 points) lnn &

st L~
ﬁnb ,QLW\ ﬁm(g/x
::ﬂonm __..,@MX

><—>eo

LIWH"‘J "3

Qe = B
Use AB = TWa
3
'2. -—-'Z X/z)

lel‘t ’l'\j]’bﬁ OO
Ehse ’oaw,ﬂmﬁ +&L1HJC?KIZ



1
2
sheet) when one uses the Trapezoidal rule with n = 4 to estimate f &% dr. (Note: you do
=y

not need to ﬁng— the approximation, only an upper bound for the error).
=&, a==1 , b=1. _

- X Pl
‘g' (7()—' S 7_2.?( X‘Z.Z :_CL‘l‘XQ-“' Z.) e
Llpy= S (@@ + €

For -—lf_xg\/ . 'Héel
E4E) @:{(4x7'+z)e”‘ | < (4112 €

S, M=be 1s valid.
Thon the ervor 15 JW—

3
o M (b-a) _ be (2) _ =
Exl <=7z~ 129 T

|
|
|
|
5. (4 points) Find an upper bound for the error (using the relevant formula from the formula
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6. Circle either true or false. You do not need to justify your answer.

(="

n

o0
(a) (4 points) The series Z
n=1

conditionally.

TRUE

oo
(b) (4 points) The sum of the series Z 2 is

n=2

TRUE

15T term

p—
-—

f— ralio

2-

—

25

—
—

5
"y

Page 10

57 10

converges but not absolutely. In other words, it converges

FALSE

FALSE
Zz_ =z,
o B B z5

1 C

| — 5 5

|



7. For each of the following series decide if it converges or diverges and explain why’l}r explicitly

)
_ stating which test(s) are used in your solution. k{ 2.—-—~ ':_% Z ";7'
T‘('IU“C o 2 Delravea [ Nz
Saes\r‘ze.r (@) (@ poims) 3 2L My kel

n2 (
7+ ) i .
Solih‘m &\ Regvl('ar meavism A —-_);\-:2:- >/ Nz N -

+
=1, +wa Zﬂﬁi J]Vevak'

n=1

Snce Z—)—; A‘wevgﬂa (p-sevies , p

I
- St Compare w‘t‘Hﬂ i_ﬁ
deCh, \F worn  LHR ﬂaﬁrfh__ﬂ iﬁ% ’.’%
i DXL /L = Loy S = wSe 2 T ive

=140, Swe T% Py Ton 2755 drege.

(b) (6 points) i t“;ﬂ Posijﬁve Sexie

Sdatien®)  Har'en) | Ve Swa 2. %

P

tamw }
Comvevgee (?..;e;.e;/ F_—-z_voj‘HWM Z — Conwver3as

I
Sol&]L?an:H:Z L]m‘re compare it Z‘[,,"z. ,
-f—i " , ) — I-z: :I:‘O.
_/QVVV\ +M<m>/'ﬁl§. - %ﬂm —tw()

W= In<

om0
e -l;;';uwe@u/ HW z ‘W‘z conv &g es,

N
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& Consider the power series i (z —4)7
3 p 2 T

(a) (2 points) What is the center of the power series?

L.f.

A’l%‘@é‘dz (b) (6 pomts) What is radius of convergence of the power series? | K= L ] m
——

o Test - (=) —
Rtio Tes () e 3n+l\J—hT 3"1\]‘ e 3 V¥l

Lix-Y[ <!
=5 Ix-4]. Selwe p<I to got zsx—tu<3
Qaw s 3,

Solatim #2_ Abm%(% Test Cox=t) o Ix=td

Puy\_gao 3"‘\f—l_—'hﬁ—%§ 3\[ﬁjﬁ 3\[—

— 3|><—"\Ll~ Same umcjus'm.

(c) (2 points) Does the power series converge absolutely at x = 27 Justify your answer.

“H«-w )/e_s ‘M@Fower sexies meve/gﬁa al@s

st X=2, .
(z—'-D

lternste sol e Just work em The sefie Z W

elireCH)/ Lor alselite w”"f'fél‘z’”c’f’ (5@ i 28”\[—
e wmve%.aa_




9. (7 points) Compute the Taylor polynomial of ordel 2 for the function f(z)

at ¢ = 0.

fxy= (><+H

Foy= T +4Y " y foy=2 1

Ll ~ ﬁx*% -
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10. (10 points) Find the general solution of the following differential equation

1 sm3(a')

Z_Mé‘a\f" S+3V|CJBV‘C1 _?0“44
P(x )
In’\“eavﬁ' ' ”g ‘Pac‘for Vs ,x-t-C nat mr?ab,!)
efp(xw___ §itax -8 ke _
-3 -
'7(% + = Sin (%) DD ?ower /F sih
(x%}’ — SMS(X) / QLW ::-'S“" XC(/)(
SN ()Od% \\ Wi_-_-_ Sii )(
=| S % S\”"ch(
-5(1 ~wW5) (-dw)
= = (W - '_%WB) 1 C
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11. (8 points) Solve the initial value problem
y'—6y' +8y=0  y(0)=0, y(0) =2

C%avaci\“evs+i eciu\a‘*\cw s

- ér—\-g"o
(r=2)(r- 4=
r=2,4.

W\S‘Dhﬂ‘\m ‘_3 U;-)(

=6 > 0=C +C, = G=-Cg
G622 > 2=20,+4C,

2= 2(C)+4¢;

2 = 20,
| = C5 H«W C::"]
ZX H-X

g:—-e -+ &2
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Formula sheet

e Derivatives of inverse trigonometric functions.

isin_lim) P —d—cos_"(m) W .

dax V1 — g2 dx 1—-22
1 d 1

LR i 2ot~ ey = —

e tan™'(z) = T e cot™ (x) Tr sl

e Trigonometric identities.

gsin*z+cos’z=1
1+tan®z =sec’z

1+cot’s =csc’

1
sin ¢ = 5{1 — cos(2z))

1
cos®z = 5(1 + cos(2z))

1
sinxcosx = = sin(2z)
2
; : 1 1
singsiny = 3 cos(z —y) - g cos(z +y)
1 1
COSTCOSY = Ecos(s: —y)+ ;cos(:z + 1)
. 1 . ) g
sinzcosy = 7 sin(z —y) + 5 sin(z + y)

e Integrals of trigonometric functions.

/tanm dr =1In|secz|+C

/cota: de =In|sinz|+C
/sec:c dr =ln|secz +tanz| + C

/cscx dr = —In|cscz +cotz| +C
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e Trapezoidal Rule and Simpson’s Rule.

As
T:“EE(QU +291+2y9+-..+2yn-1+yn)
Az
S=T Yo+4y1 + 2y +4yz+ ... +2Yp—2 +4Yn-1+¥n

¢ Error estimates for Trapezoidal Rule and Simpson’s Rule.

_ 8

|Br| < %, where | f"(x)| < M for all z in [a, b]
PR

|Es| < -jyfigo-Ta), where | f*)(z)] < M for all z in [a, B)

e Famous Maclaurin series.

(R = o0)

o0
x?l
=3 =
n=0 L
oo

| n$2ﬂ.+l
sing =Y T

L G AT
o080 ¥
(_1)n1,2n.
cosx = Z —_— (R = 00)
= (2n)!
o —1jn—1pn
ln(l-l»x):z()Tm (R=1)

n=1
oo —1)pntl

tan’1$=z—(—23-1%— (R=1)

n=0

e Error estimate for approximations by Taylor polynomials.

|Ra(z)| <

where | f(*1(t)| < M for all ¢ between a and z.
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