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MTH 133 MLC Practice Final Exam

Standard Response Questions. Show all work to receive credit. Please vour final answer. \

1. Evaluate the following integrals

(a) {6 points) /em(l + e Vdx

usb:  n=he du=ed |
:::/ W-die = %Lﬂf’%c 'L%(H@X)Lfvf- C.

{(b) (6 points} / sin x cos” zdx
w-snb £ Z};ﬁ—- n?%ﬂ( (il 1ude>
L= esX du= _,,39&4‘&{)&

::/ﬁ(%{bo
= ijﬁwz_c

- 1,32
= [~Fexec)

ﬁ] (6 points) [ zsin2zdx

Ig/)‘. % X sih . U=X. c&/-:ﬁ&?(&&@ V:/ffblbng‘
G&/L:Cf% ) e ;]f WX~
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Page 3 of 15



MTH 133 MLC Practice Final Exam

2. Evaluate the following mtugz als

ﬁ 9 points) [ m / ){L: U(:-"{}-
Wb usxng, dk= odc

:;/  x - dx
s

o (u-4) ’
[

= J1# - #)ddn

= [ (- ) 4du

3

ot o

= Z(;L {/-SHA)-L#“C: éu—~{:~l/{*C
364 beg ]
(b) (9 points) / 2+ —2 .

T.D. 3 ol 3 - .ﬁ_. »-BLW
't X 2 DO T X2 T ‘

s = AGIRESES « B

w2 3 = Av&-+B*@_ = A=~
3 T A0 4R > R=)

&
%ixifz - \(’ 2 " ng - ""WX&/ +é/:/>(~// +(
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MTH 133 MLC Practice Final Exam

3. Evaluate the following limits

% {9 points} TEI-POO (11\1/?2 u%% lﬂ“@?ﬁ-ﬁ.
\ /
) [ (b
0@; ZEm -

e | x5 )

A 2hx . L

=gy

3 X 2

(ﬁm.{)b“gg,\ml:m (é /i);
X ¥ x

- ln

s

'é"}( '“L:} "Lfm 5% !n( KX , 090 B

%-’*bﬂ

— !ﬁ(*"‘xB o
M\ﬁg«a L o
vl
¢ ‘tal VA 1D
ng,g# e /@fﬂ% =
=1 T s % :"’?Q"’:’S
$¢%

(lmﬁ(% In 5. ﬁxf_{ .e{j
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MTH 133 MI.C Practice Final Exam

4. {18 points) Find the Maclaurin series of the function f{z) = g

29y
APP%} ta 7[50'%1/9* o = Z:;%T birect ,

0 o n
e =2 =l Nzt

=o /'7,/

< "t
N-e n /
ps N
- ay ¢n
- 52; YRS
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MTH 133 MLC Practice Finat Exam

—1y" iR 2371
M. {18 points) Show that the series Z gw(é-)mlf%»?m is convergent by using the Ratio Test.
na=l T '

Y (nl T 3" S AN mm\} 3™
Qw = > | ] &mw—w
(2n+12, (2(n+t\) +i>9

G [l T- 2" (e
(w/ (“2!’\4»331 9 (nt}. 27

[ (?’H‘{)! ]L ngl (ZH—HB i
nl]= 30 ()

e [)’H“f)!]z. g . o I*2x3x e (2 (2wt D .
—_— [« 2x4x - X(M)K/MHB K(ZQ‘J”Z)’((MB
= -3 L _ 30y
2 en3) = (24220
- 3N 2D
2R T D63
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MLC Practice Final Fxam

ﬁ?’ {18 pointg) A conical water tank with a top radius of 4 feet and height of 10 feet is standing at ground

level. Water weighin

g 60 pounds per cubic foot is pumped from the tank to an outlet 3 feet above the

top of the tank. If the tank is full, how many foot-pounds of work are required to pump all of the water

from the tank?
AN
r’ -‘.t. —————

W%\L S —— A({?\:Ml

"o

S(g“)::l"énlé{ .
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MLC Practice Final Exam

MTH 133
7. }({ (9 points} Graph the curve 7 = 4(1 — sinf) and —WA

 Aeph /7# +(4) do o &[ (i ﬂ%)/ oot / J

W - ﬁié(!ﬂh&) (- i) Ao |
| 0 = /E+E>h@f~2>+(/-}'2+c3-("ﬁ—~—)
/=6 ‘e = /w [ +lsits 1 s —3257)160@ - ’ >
_.mfi—ﬂos—wz%@m 0 = 32 (2J3 ~2 2 %2,75,\}
= [shd — BY /;Z:/m (s> d8 = B 4R
5[ T32)
- oot o
: s _
- & @54&5@){%#2{4@-@5)4@]

‘ﬁ% (9 points) Sketch and find the area shared by the cardioids r = 2(1+cos @) and r = 2(1 — cos 8}

=
z)fx,Z(/-»(aA3> yzf’am 0=0 b 6’:‘%;
A

il
Ke&:’:éﬁ)é gzﬁg]7 =36~ %?@#smz@/ ) ﬁ [Z(ijé@
s o = F2 b5 4
:f% ’2(/“2@6-&@1@}&

!f ~ /é 2-2000 42 /-f-@g y
f fg ?L@M@zg i

15 are-length.
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MTH 133 MLC Practice Final Exam

Multiple Choice. Circle the best answer. No work needed. No partial credit available.

%7 points} A spring has a natural length of 10 cm. If a 25-N force is required to keer: 11 stretched to a
length of 20 cm, how much work is required to stretch it from 10 cm to 15 cm

\/(0.3125J R =kx / e W__)/
B. 0.4135 J , | oo
C. 25J "*’ﬁ =k (%_I%%O):;é-a./ @iﬁ)__?
D.GJ }< - 2$O :Z.‘.o,/m ]

E. 41J 45 g [
W = /O Lo dse = [23‘0 b =X /o
O
XEKO-é-@Oﬁyz 8312 J

(7 points) Find the area of the region ’oounded above by the Graph of y = ze® and below by the z-axis,
with 0 <z <1 X

1 s fxexafx s
- (¢, dusax dx
C. 1 . U
D.e—1 W/e"i(’%&
E. 2(e—1) 0 ! —- w ) )l
=gt =de L

J‘@ SETTED

. Which of the foliowing tests gives correct determination

o

[T

e—1)

B

n_
16. (7 points) Consider the series Z
n=1 ﬂ

A. The alternating series test

. . 1 ‘
B. % Comparison Test with the term of the series ) e T/}wza‘/ AN _
n=1 "
o 1 el SRR
%(}ompdmson Test with the term of the series >~ = Nt /’)2 N
n=1T '
D. n* Term Test to show it diverges w~ Wi SR

]
sk > 5
NI/

E. None of the above.
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MTH 133 MLC Practice Final Exam

%ﬁ (7 points) Find the solution of the initial value problem ' = —y?, y(0) = 1/2
A y= {) =2t
B. ym%ln(l-%i’) % _'g?*

\/ :‘1511:+1 IFLO%:: “C{Y
E i;ﬁhe above. J HLEC@ l\f%{gc :

‘"’jbj’ = X O T EX -2
< )

yw 5 _ 204D FTEXHL

ﬁ% (7 points) Evaluate the improper integral: / ( H - ‘%‘l;z‘:

L)4/3

" inf

B. —3(1+ ) - 4-2. ng /({x ZZ[, 7{% ® 6{%?/

C. —3(1 +2¥/%)

| ton AL S 7 A
- ] Jmf/ 4 e

E. None of the above, ° st
>0 (it

- A f 30347
e fn, 4 ;ﬁg :ér% /ﬁmﬁ} 317 =+
"2 - : -~
5% = / X 3 el 20005 e ) = 4 o

2 #>0

5 1 & cos(n . . . L
7@%‘ ﬁ@ (7 points) Consider the series > (3 ) Which of the following tests gives correct determination
n=1 T
A. By the Alternating Series Test, the series converges. / Q%—gl / < ..__“L
3 3
B. By the Alternating Series Test, the series diverges. /)

V@(ﬁi‘he series converges and also absolutely converges. > ;;;-? 5 W‘i ?__2 > | B

D. The series converges but does not converge absolutely.

E. None of the above. = / Ny, N
2 Tﬂb s @nw?mb(@m@t,
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MTH 133 MLC Practice Final Exam

11, {7 points) What is the Cartesian equation for the curve given as

A gty = M}f’ - 5}\,!11[] = l = (9’»!\ (‘H:B ~ SM!’\I{@‘@>—:’)
\/ﬁ ?— =9
C.
D.
E.

S

Y~ 2t = =4 (%Y"" [-%«T: ]

None of the above. ::> “q& - *%» :1

— " SR
> X — i/i - Cﬁ
12. (7 points) What is the coefficient next to the = term of the Mieg for the function:
1 Ty —3 WM> D
o= {1~ = =
fz) ( 3) e S [> K"‘
i ﬂ }

u( ﬁx): (2. (/,.,X.)“"T_ /- L) r=o /)
o =3y o5 +7 %>l .

D. -3 ]ﬁ/o>: /"Ll':,}\

E. None of the above.

}%.’ (7 points) Given the function f(z) = #* - z* + 2 on the domain x > 0, find the value of at the

point z =3 = f(1). ; / _ LN = ‘x, _
o %>ﬁ(fq> (3) = f’[é‘ {02 =]

_../
,z(’ : ( 33] Fro=3842X+ | |
D, - = fé“ %[f"éﬂ:f?/ﬁ%zﬂ:’é

E. None of the above.

A
d

;ojil-—»—
te )]
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MTH 133 MLC Practice Final Exam

(o]
17. (7 points) Find the interval of convergence of the series »_ (=2)"H (1 +x)™.

g‘ f (awtor . 1439=0 :'—5@
%g,_g) radas o% CAVER W5 ”![Hxﬁ"

I b le_i :M D (o™

E. None of the above Rop Lo, s m
et ) <[5 | e Rt bdis

=hn 2 k| 22bal] < |

r(1 4::{:2)"‘” /”fﬁ‘f\ /’1{/708/3 X/j/l//wb XL\

/
| J5>
B ) = (14 P + 0%+ 2 260> = |- W@x’“’} + X v—lxz 22X

- X _ 1. 2
f/@—(#@ -ﬂt(ﬁx D+ /ﬁ]

¥.. None of the above.

ﬁf 7 points) Find the Cartesian equation for 111( line tangent to the parametric curve z(t) = 6sin(mt),
y(t) = t* — 2t 4+ 1 at the pomt (0, 1) W(X.#; = t O

d'm——mcr+1

g Jm”“"é};‘r*]ri Ogdﬁ) /Zsmm)) Z; AL A, = é;{: i~

Y=g -

D. yrm, r—1 (Rf ““”6%)

E. None of the above. ‘%‘ :/‘(flwz‘lj'(;u}—/ - 2{-/_,. — _____l._,
=

d
%:"1(_ — - /flzz. - g/«f@_, | fﬂ*’fvf, (xy):{o)/\)

6
g [ - /QK/KX*’O\ é—i% + '
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MTH 133

MILC Practice Final Exam

FORMULA SHEET PAGE 1

Integrals

Hypefbolic and Trig Tdentities

Volume: Suppose A{z) is the cross-sectional area

of the solid § perpendicular to the z-axis, then
the volume of § is given by

2
Vv :/ Alz) do

‘Work: Suppose f(x) is a force function. The
work in moving an object from a to b is given by:

b
W= | fl)dx
SO
1
/— dr =lnlz|+ C
J o=
/tfmm dr = lnisecz|+ C

i i
/sec:r: do = Inisecx + tanz| + C

B
/amd:t;x_a + fora#1
) ina .

Integration by Parts:

/udv = Yy — /v du

Arc Length Formula:

i
L:/ VIT PR dz

]i)erivat’ives
d(h) I d(cos}) inl
~—{ginh z} = cosh x S 17} = sinha
dx ¢ dx

Inverse Trigonometric Functions:

! 1 d -1
P 1
— 8 TT) = e { RO il R
5 ) 1z d:i?{ Toavz® -~ 1
d 1 —1 PN 1
—{cos™ *x}) = —{gec” b T
OLL( ) V1 - 2? d. ¢ VS
f 1 d -1
=L -1
- o) = —{cot” T ) =
dm(i.am ) T ™ (c: ) T

If f is a one-to-one differentiable function with
inverse function f~1 and f'(f~*{a)) # 0, then
the inverse function is differentisble at o and
. 1
N @) = s

[ a))

Hyperbolic Funections

E e g 1
sinh(z) = eschig) = -
2 sinh
T e 1
cosh{m) == gxe sech{x) =
2 cosh z
sinh osh &
saph(z) = i coth{z)} = (_Ch o
cosh sinh

cosh®x — sinh?z = 1
I | .
sin®z = {1 — cos 2x)

cos? z = 5(1 + cos 2m)

sin{2r) = 2sinwcosx
sin Acos B =

$lsin{A — B) + sin(A + B)]
sin Asin B = }leos(A — B) — cos(A + B)]

cos Acos B = t[cos(A — B) 4 cos(A + B)]

P:ﬁ:émefi?ic '
dy %Ef da
¢ dr % ! dt 7
g | de\ 2 a2
; Y
Arc Length: L = — — | df
e Arc Lengin ,/Q\/(df) +(dt>
Polar
e 1 = rcosf y = rsinf
o =1 447 tang = 2

o

b
Ares: A = [ sr(6)* do

i 2
dr
L= 24 {50 g
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FORMULA SHEET PAGE 2

Series

nth term test for divergence: If lim a, does
=t O

o
not exist or if lim a, = 0, then the series E an,
T .
=1
is divergent.

=9}
1 .
The p-series: E o is convergent if » > 1
¥

FIE

and divergent if p < 1.

a

Geometric: If |ri < § then Z ar’ ==

1p{)

i—r

The Integral Test: Suppose [ is a continuous,
positive, decreasing function on [1,00) and let
apn = f{n). Then

o0
(i) If / f{z) dx is convergent,
J1

then E Gy 1§ convergent.

nwl

(i) If / Fla) dr is divergent,
1

then g ay, 18 divergent.
==

The Comparison Test: Suppose that 3 a,
and 3 b, are series with positive terms.

(i) I 3 b, is convergent and a,, < by, for all n,

then 5 ay is also convergent.
(i} If 5 b, is divergent and a, = b, for all n,

then ¥ a4, 1s also divergent.

The Limit Comparison Test: Suppose that
S ay and 3 by, are series with positive terms. If

where ¢ is a fnite number and ¢ > 0, then either
both series converge or both diverge.

Alternating Series Test: If the alternating
o

series g (—=1)""'b, satisfies

1=}

(1) 0 < bpyy by foralln

(i)

lim

Ton—og

bn = (

then the series is convergent.

The Ratio Test

() I lim ja”“! = [ <1,th

noo A |

o

n=1

E \
(i) I lim “%E =L > L or

N0l Gy

(ii) If lm

oG

en the series

g ‘@, 18 absolutely convergent.

. Ean 1
B | ™ [ == 00,

o (g

then the series E ty, is divergent.

n=1

Ot 1 | ; i
| = 1, the Ratio Test is

B0 |y I
inconclusive.

]

Maclaurin Series: f{z) = Z

=)

100

n!

Taylor’s Inequality If Ef(’-"“)(g:}g < M for
lz ~ a| < d, then the remainder R, (z) of the
Taylor series satisfies the ineguality

o

<

‘ M
‘Rn(ﬁ") < m‘x . CL!””H
Some Power Series
it i
S i
o=
n=0
il 2n-4+1
x
sinx = —1y
nz:;)( ) {2n -+ 1!
= 2n
s
COsSY = (ml)ﬂ
nn=h (2’!’2,)[
L
In(l+z)=>3% ( 1)%121“
1 n
[s.v]

Page 15 of 15

for jw—a| <d






