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List of Topics for the Final Exam

¥ Methods of Integration:

1. List of aréti derivatives

2. u-substitution

WUV - Svob.

3. Integration by parts [LATE

. Trigonometric Integrals___‘ b~
. Trigonometric substitution
asin®, abknd, afecd

6. Partial Fraction Decomposition

7. Improper Integrals

% Applications of Integration:

T-B — Ax
R-L —

2. Volume of a solid by rotation:
method of disks, washers or cylin-

TR or w([R"-v>)

?;. Volume of a solid by slices

1. Areas between curves

Siz

D&

)

S Agequencesz

4. Work: tanks, springs, ropes

UO hm Gn =L

amd- )
1. Convergence and divergence

2. Increasing or decreasing sequences
3. Boundedness of a sequence
4. Alternating sequences

5. Recursive sequences

, Ce»wurau. RS S 2Ga=8=<L

Series — Sum D-I- “J&l"e" -
an

Q 1. The Partial sum s,, of a serie=*

2. The telescoping series

$=T ay = a,
3. The Geometric series A8 -

'\ekc...\-’\l-?c&

4. The test for Divergence (To D)

5. The Integral test and remain-
der estimate

6. The Comparison and Limit
i nt\
Comparison tests D" ov (_9

7. The Alternating series test and
error estimate

QAP o ‘Fhskv;ﬁ'S -
8. The Ratio test and absolute
convergence

9. The Taylor and Maclaurin se-
ries

10. Taylor Polynomials
Parametric and Polar curves

1. Parametric curves

2. Arc Length and Surface area

3. Polar coordinates

4. Areas in polar coordinates
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1. Find the area bj‘é";\fqen the curves y = 2% and y = x for(0 <z < 2)
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6»{7‘:‘\; o velal: —F(x)z \h(x)
TTTTTTTTTTTTTTTTTT -[»(x) = Avebau(x) ov -\-m(<)
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d =lnlx) <— x-= ea
3. Find the vglume of a solid ilimed by rotating the region bounded by the curves

x=0, y=In(z) about
(a) the y-axis. J/Disk.s R ‘S Aa Chelly — SJK
1
¢ ‘V\G() t - 2
‘d-—l L|1~/ V= T & (Q“) oL\d = T X{ \dOLa’
.' 0 o
i/ 8 -
‘\‘“ 3 l PR
»&—,—\ {/ JD =" %‘& \o
xao _ L‘»
- T(¢-0)

(b) the lin@ W ashers — .g Ax \{Ldl& - SO{&

J AN
;'V\~ g 1 nhegaeg
2 <=T-p h=R-L * L% |
vz 2T x(\afl)( e -o ) Aa
0 o 2 92 .
= 27 &(aﬂ)e‘é AH = 21-\081;‘&&& flﬂogfu/*-d.

zn[‘ae'd— e’ lo"l + Q“(Q:._ L)
'zn[zg‘_ et — (o - L)] -{-17:({‘.9

= uynegr - Awer + L 1—1;\/0' =
Yme™ ) Ams.
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L
& 4. Consider a trough in the shape of a_halfcylinder of radius 3 feet and length 8 feet

(diameter at the top). It is full of water to a depth of 3 feet. Find an integral that

gives the work necessary to pump all of the water to a poi(t 1 foot abgve the top of
the trough. ()

- = ¢ As CT“‘&) .
L ——-. % J <« 8 Q‘Sz’ cba

A= (8) (oitw) = (B)O){s3+) -3
1

{‘wm gF\r\eﬁc..l ok . Nz
SN N Sleq “F oy

= \I‘i—\s&:— a @
OR W= %a 3 e a=g= (1egddy
5. A spring has a natural length of 3 meters. A force of 10 N is reqlired to keep the

spring stretched an additiona(50 cm.) Find the amount of work required to stretch the
spring from its natural length o=@ Tength of 5m. —» ,Fﬂm P < m -

5-3 =2
F = kx L < ‘\?‘_\L)"'
o = k(ﬁ.‘i) = OSK -
loo 2-3 =»
A
k= 12 - 20 :l('z.)x‘-\

N PR -
=\o Y_L" _Q]
= ‘1’0 3‘0»‘% .

Copyright (©) Department of Mathematics, TAMU Math 152 WIR 12: Page 4 of 16

M152 WIR Page 5



Sollege o Arts Math 152 - Fall 2024
WIR 12: Final exam review

6. An 800-1b steel beam hangs from a 50-foot cable which weighy 6 pounds/foot) Find
the work done in winding up 20 feet of the cable.

SO frob able ”“fo“ Soxk =3oelbs .

besm clle
Sn'\\-\.d Sk &oo+ 200 = 1100 los .
0 2o
W= g(\\oo - ’ga).&} = S@oo — 62)0(‘&
°© o
i 2. 12
—  kgr ‘
c |\
\ 00 a \D /_% ]

= |loo (%-0) — 3(\(—00—0)

1
7. Evaluate/ e 2 dx.
0

TebeaY —2x -2 '
Ca R NI T
X -2) A CB)
\ Ve o
R/ =§f—€-1-—€-7'—<0-0-l
\ '1x/ -2 = & ‘q)
()" N
o Ny = ()
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< x4+
8. Compute the following improper integral or show that it diverges: / 2;6 dx
4 T2—T—

X+1 _ X+
X*=x-6 - (x-\-L‘)(X'%)

— ?a‘(‘-:u\ FY‘C"";QM

X+ - B (ee2)x-2
[ &*L)é(‘ﬁ) (X‘\'L) * (X “B) ‘1 )

x+3F = AX-3) t B &)
@X:3) 10 = &(S_) oY B=2A

@ X=-2, s = A(-5) ov A=-I
o0 8
att ‘S—_‘_Ob( + &iiﬁ
X+2 X-2
¢ Y4
o
- =G |
l+
= —\n (oo)'\'\v\(g)
= -0

.- ?—I\,\'Q]\Ok cﬁvwav\,
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X

< /2 ‘
9. Evaluate / sin?(z) cos®(x) da
X< 70

S::?X"’ oS> <= |

R
CO&)'xz \— Sita" X |

U= anCx) \—/ ‘-\—VLL

Au = &t GIIX

= 3&” (%) due

= SW*C\-\A")"* = S‘*u‘“ - S‘*q"“’

= _l§3 _ ug
Al s —
i
= _\Sﬁq __lST..S
15t —1 €760
°
- - 41
-3 iy
®™
10. Evaluate /e 12<$) dx
3
- 1. le\(x) dx
X
' q:\V\()()
= S\ﬁialu =Smy"o\4, A“‘i“’b‘
3l
= M
&/L 0
Y fins.
- }_\m(x)L \ - %{{3/)'-0‘1 = [/Z
> S 3
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3
11. Evaluate /\V/Wxi_—g dx
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conve ° ‘\.rn QRn & e
I ocomvegua g @nid
12. Find the limit of the following sequences:
(a) a, = arctan <L>
n+1

1
[im A = lim avcten ('\2\) = avcha }\M )
N~o0 " N—+n

= J\YC"‘A C])

= W/\f - 7r;||'¢ J. {C?\euu fonvz*‘?%.
() a = S0

2n +1

—_— a(-\-urr\s-l—\}\a «S’e-lv\eﬁu

(@)= lin \c-‘)nﬂ( e L
N0

=9Q
N~ a4 N-on 2ax) )

Q‘Tmuu. aanvn?».& + e |

— recnvy Sive S’Q-'tu&;q

'l:n an =L
lon (ar\-ﬂ =
nN— 00

N=D

l(:n ar\-ﬂ = L

NSO
K =l -
L= 3 i | - Ay = ,'3+| =1 l\r\CY‘MLa.
L°‘= 31_"- Kb: ’éT)_ :‘_Sl L:
_ Jv

> —L-3=0 . Aum N

L= t! iJ\-‘*’C‘)(’%) IR V[P o 1 i3 Pl
= = “
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(

|
o R n
| &9 () > (2 (-i)
13. Find the sum of the series Z — o ) t Z P
Wi n=\
n=

«(—_}3. A\ \’(\: % <
' g\r"\ (9_)1 y \A/;v.q ConV*
- 3 _ > _ )
\ ) - 7'7'3 Z
< C—-'i) —2/3 Y
2 = = = S
(._'-t) |+ /3
4= S +8 - 1 _2 S-vy ) Ans.
z < - lo

14. Fid the sum of the series s if the partial sum of the serie

G\:JO-\ S‘r\ , S~ l';" Sn

-1 00
Lo ( B+l )
Nt -2n
S — SL’- ﬂ\Te, va
. fered conve
l— 10 \ -8
3 |4
= .__—] r —
1 T
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n=>3
15. Use the ihied pattial sttt to approximate the sum of the serigs hat is the

maximum error?

Toren— X\ Teak
o
- = - A
Ry = > ?fv\\t _ & e
3
oQ
) & X T ax .
2 rr’"nfo
Q
-2 o -1 — -L =
= I \3 =3 (Z-% ?»*)

3

n=3

16. Use the thir( artial sum to approximate the sum of the serfes Z | What is

1 nt
n—
the maximum error?

S= Sy+ Ry Y
Sb':' K\ +Gy toy WAL A\'\"’n\“’ﬁ
|Ra) & av Senied

exvor eabnTe

MuX €XYoY .
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> (_1)71@1/” Cav\ecl'\OM
17. Is the series Z ————— absolutely convergent, partedty corMergent or divergent?

Jn

n=1

Y

Slan| = Z%_ Akuura,a L«a Lar 4 '23\-_“

vt J Cn waew«q Qa MT -

S femer 18 condl -,—\;:v-aua, comlu"aﬁ-ds

h g

_QKFene«'\'& '
chavaals -
18. For which of the following series does {he Ratio test fail? ’F.

ﬂl‘l’(f{\w'\'l:j — ng\-' s c__"\d; A"-\? GY RT.

R1: l i Kont

N An
217(n?2+1)
o 3Tl
Y
n=1
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oo 3 (p — 5)"
19. Find the radius of convergence of the series Z (Li‘o) s
e n: a -

RT: lim \én;xcx/_g’j ; _/ﬁ/‘/_ - |S —

(n+)

BGs)) N (Z5) o s v

els Aa&
Conve Ya,( -

Ic: (o0 20)

20. Find the radius of convergence of the Taylor series for the function f(z) = zIn(1+ 2?)

centered about zero. ) n 2
) nQ+x*) = T Y x**
Madlwa? r= (a+)
»-FG(); Xln(l-(-x") = Z " 7(2"‘\-?>
N=s Cf\-\-\ )
. . 2
RT: 'tm & nsl llm l X te . m = \X"\
N0 Ga N~ oo (n+ L) xz-v\-vs

for mveraence [x*) <1
or [x|< |

o Redaeg = |
Ic: (y)
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.7)2

21. Find the Maclaurin series for the function f(x) = (=32
— 3z

fed= x* a&)
A1
9097 Crmor Jgeoue- &O—w’“

- 1 n = AN _n U= \-3X
S?&w > ,\ZC&X) = )& dop = —3x
= N=e
oo - 1 e
Ny e
N=s
Q o
= 3"“ no_ n n— _o—A (=L
a(’(D Ax Z. < > N X 3 \4_)
R 2 = :31‘ C—-\’
’FG‘) - x> ,8(,&) = %3 (ne) . X —ox
= o
= Z&" (n« )Xnﬂ'
22. Find the Taylor series for f(z) = % about ¢ = & N=o
~
for- 7 476 o)™
Y
-4 -2 , _ g (_()".(n-n)\. (x-<)"
f&) o= X . {zw_ g e .xns‘;

—F/(x) = L— ?—) )(‘3
—F" )= (—7_) (——3) KQ‘* - o.z (-()". (f\\—\) ‘(x_s)n

= 2
. - e S
.F" (x)= IR DX
nt+y
£6)= G () e
" I
_J@* (g) = ) (ne)!
gwf"—
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23. Find the arclength of the parametric curve given by z = (vV/2/3)t*2, y = t + 27 from

t=0tot=0. 5/
X = %t z a: -];+2.’+
123 =)

L % Z -t < lt' l
(ZQ') "'(a') RS + | 2
b

- L= S\ch—ﬂ Ak

o ,b:.Q \.k: Ji%“\'\
5/7_
_ C{{—-\-\B 1 du:%’okb
3/)
i=o

Ans.
Cgpee -3 - @

24. Find the surface area of the object obatined by rotating the curve y = /2, 0 < 2 < 2
about the z-axis.

X/o

Y= ar= € le;’ a.\cv" oL
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25. Find the area inside one loop of the rose given by r =_cos(46).

A< sz fe)” o Bov~ds
wl2 le a %b
\& -
A =3 c* (4o) 40 sbve fox
< ¥ =
0 st s (49) =0 .
\_ L(’% = “-_W o) ¢ —‘_\-
LV f“amme« *& - 2 2
| g -
0\ - =W N
e wIg &= °7 &
b Aoy &[l I CORPE
Tz
® / W
T8 R OF:
. lg | L LS. (9'9)\
2 PR
o

:
S OREAC )
N——

o
e
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