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Math 101—Final Examination page 2 of 12

Problems 1-2 are answer-only questions: the correct answers in the given boxes earns full credit,
and no partial credit is given.

la. [2 pts] Calculate / x cos z dz. Simplify your answer completely. Answer: | __ 2
0

T T .
Loz ysimn \@ g simvd = o copny| - -n
SN o ©

1b. [2 pts] Which integral represents the area between the graphs of y = 27" andy = 1 — x?

Answer: H

A: /0 et —(-a)de C /0 () — (1 - 2)?) da
B! / @e-(-a)ds D /_ (=o' - @) da

-1

_ /2
lc. [2 pts] Which integral equals / f(sinz) dz? Answer: K
0
1 aresin(m/2) /2
J: / f(u)du M: / f(u)du Q: / f(u)du
0 _— 0 0
3

. f@ . arcsin(m/2) f(u) . /2 f(u)

K: j(\/l_—_’l? du N: /0 g du R: /0 i du
Qi\/ arcsin(m/2) w/2

L: / f(u)cosudu P: / f(u)cosudu S: / f(u)cosudu
0 0 0

1d. [2 pts] Which fraction equals the decimal 0.32T = 0.321321321 ... ? Answer: ?f/

T:1/3 X:102/333
V:322/999 Y:8/27
W 321/1000 7:107/333

y 2 N o4

oy leed 5% 6) =
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Problems 1-2 are answer-only questions: the correct answers in the given boxes earns full credit,
and no partial credit is given.

2a. [2 pts] Only one of the following statements is always true; determine which one is true.

(Assume f(z) and g(z) are continuous functions.) Answer: D

A: If lim a, = 0,then ) >, a, converges. ;1*{:\
n—00 ‘

—2 3
B: If f(z) is an odd function, then f(z)de = / f(z) dz. >/\
-3 2
C: If lim a, =0, then Y2 ; (—1)"a, converges.
n—00

D: If g(z) > f(z) > Ofor all z and / g(z) dz converges, then / f(z) dz converges. \/
1

1

5 [ feew= [0S/

n . 9
. . . —1-2i/n | 9 .
2b. [2 pts] Which integral equals nhm ( E e —) ? Answer: K

i=1

1 2
F: / P J: / e 1% dx
0 Jo_

2
G: 2/ e % dg
0

2
H: / e % dr
0

[e o]
2¢c. [2 pts] For which values of the constant g does the sum Z

(log n)*
n

converge?
e n=1

: It converges only when ¢ < —1. Ve

: It converges only when ¢ < —1.

It converges only when ¢ > —1. Answer: L,@

It converges only when ¢ > —1.

It converges for all g.

QEZE

2

2d. [2 pts] Calculate / ze” dz. Simplify your answer completely. Answer: &
-2
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Problems 3-6 are short-answer questions: put a box around your final answer, but you must include
the correct accompanying work to receive full credit.

3a. [3 pts] If F(z) is defined by F'(z) = /j St dt, find F'(z).
- X
_ StenT . - :
C;C%)/\g o AT Feey - Cyﬂﬁm<;(<ﬁﬁ\j

b ]

D= Cleo-(4xat) (' (v 0 -

“{ .“J N
p SlN\(?/ TS }

3b. [3 pts] Evaluate / wz—i%\/;__—g Your answer cannot contain any inverse trigonometric
functions.
< ) >
X o= Seo (W) . = oOulcsee <%— )
d % , o
S T - \ TM W Seew ( l
SAVE R S A B
. (ac( CQ Tom U 9 (SC’C (’A/\)
ot A = D’l/w<omcf>agé> B
9 W= 01¢ (o0 %5 1 A G
» D
I I
1 BN N
- V-9 - iyt . v C
- 2 - >
O «
2
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Problems 3-6 are short-answer questions: put a box around your final answer, but you must include
the correct accompanying work to receive full credit.

4a, [3 pts] Find the function y = y(z) that satisfies y(1) = 4 and
dy _ 152° +4z+3
de y '

O : N A A

( : T .
3 S T o

2.

%C!} = Q lO1 4 +( YO o= \\ PASENS So  C= T 2

12z +4
: dz.
4b. [3 pts] Calculate / -3 @+1) x

12X+ 4 = A

B+QK

\ e

(:/ W ‘L > (yj ,?',!\ \\ K o~ "}) (< /l

/A\: lz()b Jré:- — Z‘g@ )

et | \ O
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Problems 3-6 are short-answer questions: put a box around your final answer, but you must include .
the correct accompanying work to receive full credit.
X e~V
e . , .
Sa. [3 pts] Does Z Tn converge or diverge? Justify your conclusion.
n
n=1

N U\?S;\ o
({\!(‘\i‘{i\{{\é/ O \ k \‘wl/k,
C o dx=_ C A

_ (7, D (
B WAV 6 B ﬁ . - =\ S VU Cony Tl ¢

~ ). S0y e
C, LS e Ay C R
Uy
\ e \ :> tey L,
® ,n42n/3 '
5b. [3 pts] Does Z m converge or diverge? Justify your conclusion.
n=1 it /
VAR ] A
(roy ) \ V)
\‘—‘—”’”.‘—‘-"'— 2 A /~ o N (
NATe ¢ % (i 77 {07 |ema
. o e ; non T b
Lo o ' R
M5 { % Y (v P
NS e ) M) 02 Qe )
T &
(2ery
e

= )7 ) 5o \ OlVE NGES
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Problems 3—6 are short-answer questions: put a box around your final answer, but you must include
the correct accompanying work to receive full credit.

“ 6a. [3 pts] Find the sum of the convergent series ; (cos (%) — CoS (n:r_ 1>) Simplify

your answer completely.

C > Coss ey N (s> Cop ol
g/\1 23 < ) “ © } ‘ 13 - (6\ W
N
7 i\ﬁ{;m i (", 0 Ml_(;w- I { .
€6 ~ T 50 ;//J xh e, 1 esy(ony
AN "NWS (7”7 N ) )]

o0 . 1 n
6b. [3 pts] Determine the interval of convergence for the power series Z (z ﬁ) .

n=1
(/‘”/\) - ,3 / (? 2 o ‘ 1“‘\ ( () \/ Conld J \E& ‘(/ /\\ { {
N ( { LT '!,\‘«“ { e SNV, T
) ) L 2 @ \ Y ) g\;) ( () . ( 1 (,i ‘
5o WERECR(URVE S s E o, 9.7
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Problems 7—11 are long-answer: give complete arguments and explanations for all your calculations—
answers without justifications will not be marked.

7. [7 pts] Find the average value of the function f(z) = 3cos®x + 2cos* z on the interval
0 < o < 4. Simplify your answer completely.

s@atan s calovy o Ca T U a 301 Sim /) ) ot

- C@(ZY\*('\'?C%CX) “’“BC‘/‘“’V\Z(X)(’_g\)(\y\‘) -

w
S COLTXINUN S vy g

NV PGP, / g
s) (e ) S

o o
“’)!/(\ L X 3 4 ooy e ) / " !
e AN Ay AV - \ 7 i
7 h R " 5l b LA
T y
Joben ! g
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8. Let A be the region to the right of the y-axis that is bounded by the graphs of y = z? and
y = 6 — z. Both parts of this question concern this region A.

(a) [4 pts] Find the centroid of A, assuming it has constant density p = 1, The area of A is %
(you don’t have to show this). You may leave your answer in calculator-ready form,

g ( |2 - -~ ~ L 3 ‘Q” &
’2? K A

N | t |

(b) [3 pts] Write down an expression, using horizontal slices (disks), for the volume obtained
when the region A is rotated around the y-axis. Do not evaluate any integrals; simply write
down an expression for the volume.

,, LS £
E \i _ g / o % é’a’/}/\ = Y 8 v/~f~ >< 1><_'g:: o \/<»£: T
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Math 101—Final Examination
9, Both parts of this question concern the integral I = f02 (z — 3)8 dz.
(a) [3 pts] Write down the Simpson’s Rule approximation to I with n = 6. You may leave

your answer in calculator-ready form.

o) ™
.

™o

4

)
w‘% ur

~ A

-

N
/?\
G 1

S

|
-

s oL 5 c
“6 7y ('35*4(%3“%2 (-Z

(b) [4 pts] Which method of approximating [ results in a smaller error bound: the Midpoint
Rule with n = 100 intervals, or Simpson’s Rule with n = 10 intervals? Justify your
answer. You may use the formulas

K(b—a)? L(b—a)®
< — < —_
IEMI <S and IEsl = TIR0nA ,

24n?
where K is an upper bound for | f(z)| and L is an upper bound for | f®)(z)].

4 . P
K = WAL 2o (2 ( Snan 2o (x-y
U/ (2' J\ C () ; el (—E\! s 7
A
O R
- // .. . i
- O 9 Z — . / }
s 2090 (09
| 74 oo™ So

EO/ / B ("\C)’/ g,/;f\ ~
a5 Q) \ '(f T
- A Q\) O
o0 / /
- J - o
1O o4 (o 50 695
Vo

, = | \T: \ ‘ VA Chy C o v\ s e 1
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?]—et

10. Define f(z) = / ; dt.

0

® ¢ 1\n—1
(a) [4 pts] Show that the Maclaurin series for f(z) is Z ( nl)n| z".
n=1 ‘ !
oo Z v Ve (¢
e X Y PICORSNN
’ ) i - i (
D
D . M~
B s (\ Vi
>t Z( Oy
" Ml
' S - B iVAY

(b) [3 pts] Use the Ratio Test to answer the question: for which values of  does the Maclaurin
o0

—1 n—1
series (=1) z" converge?
n-nl
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oo
11. Both parts of this question concern the series S = Z(—l)"“124n2e‘”3.

n=1

(a) [4 pts] Show that the series S converges absolutely.

: 3
-F T - ' ’ . R "‘\
n ANTio (F S Q FATN 7 ,/(q",“\ ) L ¢ (’V\ D!

S o) -
7 & o @/(ﬁ \
, \
/ i) ety g 2y )
e [ ) . 7 mr_aw\ \_\
[ ) et s % t2m
[GERI Ry IS
SRR s :

(b) [3 pts] Suppose that you approximate the series S by its fifth partial sum S5. Give an
upper bound for the error resulting from this approximation, Explain why your error bound

is valid for this series.

SEMESB‘AUWﬂMﬁ!“M?V'BECQE%QMUQ
so (65 o B | 155 ey -
.
> e
2 L\@\ C @ " A LT ST AR ]
T,
{ - ¥ 3 M_><

_ ' h><7> , . y'/‘\ ~ 2
DECQE pG CK e = I — DX <o

Fot 2|



