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Read This First!

Please read each question carefully. The point value of each question is indicated in
the box preceding its statement.

In all short answer questions, you will only receive credit by providing clear work using
techniques learned in this class.

No books, formula sheets (other than the one provided), calculators, smart watches,
or other references are permitted.

No personal scrap paper is allowed. If you need additional space to write, it will be
provided by your instructor. All scrap paper must be turned in with the exam.

Notes about the Practice Exam

This practice exam is about twice as long as the actual exam.
Please use this as a practice exam and try each problem before jumping to the solutions.

The format of the exam will be similar to this practice exam, but you should not expect
the same problems (or even the same kinds of problems).

Using this as a form of studying is encouraged, but you are expected to study beyond
this as well using your notes, homework, extra practice problems, office hours, study
groups, etc.



Formula Sheet

Taylor’s Inequality

Taylor’s inequality on the interval |z — a| < d is

Mdn+1

M n+1
Bala)] = 17(@) = Tofa)] < ooyl = al™ <

(n+1)!

where M is chosen so that |f("*V)(z)| < M for all z with |z — a| < d.




MATH1132Q Exam 3 Practice

1) Indicate the validity of each statement by entering True (T) or False (F) in the blank.

(a) T If the Maclaurin series for f(z) begins as 8+6x+3x?+- - - then f”(0) = 6.
n 2
J:Z(O\) x = f“éﬁ\ =3
. ‘=> jm(O\ "6

(b) l The center of the power series Z 2"(@ +4)" is 4.

- ¢4y

() T T

The radius of convergence of Z nlz™ is 0.
" (Mo‘k a. DPOwef fseri€g Q'hayl

Q ) ot W's canier
‘X#O ' .\'l".'!.l ; , ..Il'l I(mn Lx ’ lehg(m\ s xlso < | o
vevek  R=0O
1
(d) F The radius of convergence for the Maclaurin series of N is 00.
po —x
2K | To.C .-«
RO.C. =1
(e) F If Ta%flor’s inequality for |f(x) — T5(x)| when f(x) = cos(z) and |z| < §
we can use M = . m N .
:f'(x\.— -sinlx) i M 2 ls ('x\l - IS"\("C\I - " (jo-r any thing )
" s - ( ‘ latger Hl-n 1
) on Wl<%,  |sintal <] ’
4 , ™
(f) T The differential equation fl—y = is separable.
r ry+tw
dy . 4
dx ~ x(yn) = Y- % Tdx
(g) F The orthogonal trajectories of y = kx for constant k satisfy Z—y —_
r
= '“\“S" beojectviier
. dy g o d k=L oetbey o
= =2 = D = X
Y kx > dy a-)xi % getive éy_ = X
I - mc‘pneﬁ d)( >/
(h)y 1 The differential equation % = y has a constant solution.
(o F dy 15
Generol soln = 3Ce at 19° Y
: dent or e_%uH{ern
So 3: O IS ] j‘ncon; en Solution
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MATH1132Q Exam 3 Practice

2) Find the power series representation for f(x) = 1 ’ =
—
| Z"‘ n
USC |- A - ()
n=o
(X 2 bo Sne 2
R R DI RES LB a8
3 -X o 4 - a an )
- Taleg) T & I
3) Consider a general power series centered at z = 2, ch(a: —2)". Suppose that the
n=0
series converges when x = 4 and diverges when x = —1. For each of the following series,
indicate whether if it is convergent, divergent, or unknown (i.e. not enough information
has been given). Oﬁrlcf
0 b : : - —y : : —8— i i
() D wded” 3 -2 1 6 1 2 3 4 S5 b #
n=0 n=y — —~—— | —
diverges Conrerges  ynknen diverse s

= ic.. (3-2)"

n=)

=3 | Convecges

) S (-)mre, = S ey
Nea

=2.c, (-2-2)
L=-2 d‘\mje:

Coold  direrge if R<3 o R-3

and IocC. - (-,,5>
Could  Converge i R=3 o IO.C‘(—!,Sj.

x=5 unknown
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Exam 3 Practice

MATH1132Q)

4) Find the radius of convergence and interval of convergence of the following power series

(Show all work)

(naY Gy At (x-3Y

‘ VM (T gt

Test Endpoinh :
VA 2(-“;2 (‘ Y, ety (_)

i =
[ ] n=) e

-Series

Conmsc: ‘7 P (p-2>1)

cE L Ewrr(G- S @ S e
X‘ 2 Z. ' (:' ) :%—n‘—- z Z, “.,

nes ~T_— n=
e v
.én.—u‘ " ,hﬂ-ﬂn’ /
Converges by AS.T.

o0

(b) Z nla"

|' 2™ ™ 2
- nl-)n:o a" x-31  Cne)*
1
=lim 2 \x-3l
navo \

Zn
| ’- 3' nate (m\\i

= Jlx-3l <
- < &= Rad; 1y of
lx 3| C:'MVE[SMC&
RS %
]
RoC = T

mn)
|m Qm. (LA v : |'|M (! ) [
nate | Qn 'm. BT ne N T Y T Gn
s I'IM Cn-” )"Kl i
e |l lim (_i“*‘\ n
Nate
el € l NEVER

Redivs & Convegora = @)
[V\kr\lo\ ot Comet‘rs.u : {03
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MATH1132Q

Exam 3 Practice

5) Determine the Maclaurin series for each of the following functions. (Show all work)

(a) f(z) = sin(22?) Siﬂ() é( N3y

(2ne1)!
V(2 20+
o Qx Z (Qr:ﬂ?

- Z’( ,\'\gmﬂ‘x“ln-}l
h=o (2n1)!
(b) f(x) =¥ —1 o b
- 42))
e -
3x P= ( n P g "
= 3)(\ nn 2
© -g‘ n! 'Z—,.TK = | #3% 3,
n=o
3x c7%z
e -1 s (hadn s Eo )k
= 3 K‘a ot 3'\h
Rt =t F ZTyx—
n=1 N
|
(©) f0) = g ' )
-z T = @)
| =0
3(I+7‘T"
= n = n "
o = = 21\ . — 0%
s Tm) S (3 T EES
o "
[ e
n=o SnH
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MATH1132Q Exam 3 Practice

1/5
6) We are going to approximate cos(x?) dr using a partial sum. Answer the following

0
questions to find this bound; show all work.

(a) Find the Maclaurin series for the indefinite integral / cos(x?) du.

cos(A) - Z, Mﬁ'_

- cos () dx = i( ’Y " - dx
Cos(x") = Z(') ) "

| (Rad ( \' Oo Yo
CV'x
N\ YN
Zn( ?2:%| Z (Zn\‘ (“lﬂ‘HS

1/5
(b) Using the series from (a), find the first three terms of a series for / cos(z?) dx.
0

You do not need to simplify any expressions.

'y

s

( 3& Z C ‘\v\ s |
CoS =
s T e (e

’ (=

<O <\ z

N/ qn4 | N wn "

Z“ G
(@n)! (4ae1) “Is "a255% " 49§

Qn
1/5
(c) If we use the three terms from (b) to approximate cos(z?) dz, use the Alternating

0
Series Remainder Estimate to bound the error between that integral and the partial
sum found in (b). You do not need to simplify any expressions.

|
IRa| ¢ 0= 05 - b!-13-5"

Page 5 of 7



MATH1132Q Exam 3 Practice

1

7) Let =—.

) Let f(x) =
(a) Determine the Taylor polynomial of degree 2 (T3(z)) for f(z) that is centered at 3.

T §6) - §B -3 + 0¥

(b) If we want to bound the error when approximating f(x) by the polynomial in part

(a) for 2.8 < x < 3.2 using Taylor’s inequality, what is the value of M that should
be used in Taylor’s inequality? You do not need to simplify your answer.

M2 H(M(x\, on Q§exed2
3\1\(')(\ = .'qu :I“\('K\l _ _;?
dl.cvecuins Fuf\d'ion s> Meximized of x=2.8

G
M- (23)’
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MATH1132Q Exam 3 Practice

d

8) Determine the solution of a‘% =yw‘(3"\ where y(0) = 2. (Show all work)

|

dy . cos(3x)dx

%{2"‘

2 Jcos(Bx\c\x

I"‘)" - %sin(?nc\ +C

_wsn(3)+C
Y' e

y= CC%S'M(3K\
3(0\ =L
10 y=&
Q C —<sin(3-0)
= c
2:=Ce
d=C

Tsin(3x)

)’:Qc
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