MATH 142 - CaLcurus II (SECTIONS 11-12)
FiNAL ExAM — APRIL 30, 2005

Name:

D 0000 U W

Directions: Calculators are allowed on this Exam. To receive

proper credit however, you must show your intermediate work

and box your final answer.

1. Compute the area bounded between the curves y = 2° and y = 4x.
2. Compute the volume of revolution of each:
(a) about the x-axis of the region bounded by the curves = ,/y and = = y/4.
(b) about the y-axis of the region bounded by the curves y = 22, y = 0 and z = 1.
3. Differentiate y = exp(z In(z? + 1)).
4. Compute each of the following integrals:
(a) [a?arctan(2x) dz
(b) [sin(3z) cos(2z) dx

(c) /7(1 —gx2)% dx
(d) /(mszl) di

222 + 3
(€) /x(m —1)2 da

(£) /xz(i2 ——i_ ?1)) da

@ [ s




10.

3
. Use Simpson’s rule to estimate the integral / (2 4 z) dz with 2n = 6 subintervals. Sketch a
1

graph of what you are doing.

o no o\~ . -
. Determine if the sequence { } converges. Justify your answer and compute the limit

3n—1

. . . n:1
if it exists.

. Compute the Taylor polynomial of degree 5 of the function f(z) = e**™! about xy = 0.

o0

. Determine for what values of a the series Y _(2/a)* converges.

k=1

. Determine if each of the series converges by stating the 'Test’ you are using and verify the

criteria. No credit can be given unless a proper test is applied:

<]
(a) kz::l 20k + 100

> 256 + €3
(b) ;(—1)kT

Determine the interval of convergence for each of the following series:

= (1))
(a) o




A = area, § = lateral surface area, V

QGLVVICIRY FURNIULAS

= volume, » = height, B = area of base, r = radius, [ = slant height, ¢ = circumference, s = arc length

Parallelogram Triangle Trapezoid Circle Sector
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A=bh A=1Lpp A=L@+b)n A=mrt C=2 2" >
2 2@+ o i (6 in radians)
Right Circular Cylinder Right Circular Cone Any Cylinder or Prism with Parallel Bases Sphere
h 1 f I:
V=arth, S =2nrh V=1arh S = mrl V=Bh V=2ar§ = anr?
ALGEBRA FORMULAS
THE QUADRATIC
FORMULA THE BINOMIAL FORMULA

The solutions of the quadratic
equation ax? + bx + ¢ = 0 are

—b+ BT —dac
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BASIC FUNCTIONS

TABLE OF INTEGRALS

/sinudu:—cosu+C
/cosudu:sinu+C

6. /tanudu:lnlsecu[+C

7. /sin‘ludu=usin_’u+\/l_—7+c
/cos‘ludu=ucos‘1u—m+c
. /tan_ludu=utan_'u—ln\/l+—uz+c

8.

o

10. ]a"du: 4
Ina

+C

11. /lnudu:ulnu—u+C
12, [cotudu:lnlsinu|+C
13 secudu =In|secu + tanu| + C

=Injtan (}r+ tu) | +C

14 fcscudu =Inlcscu —cotu| + C
= In|tan %u|+C

15.

/cot‘ludu =ucot'u+InvV1+u2+C

16. /sec_ludu=usec_lu—lnlu+\/u2—1|+C

17.

[csc_ludu =ucsclu4Inlu+vu2—1/+C




NEVIFRVVALOS Ur DAOIUV FUNC TTUNY

=tanu Fsecu +C 22,

1
, —d
18 /1:|:sinu “

1:|:cotu

du =L FIn|sinu£cosul) +C
du =u-+cotu Fescu +C

du=u—tanu tsecu +C

1
19. /——du:—cotu:i:cscu+C 23.
1+cosu
1 1 .
20. /mdu=7(u:i:ln|cosu:i:smul)+C 24. :I':CSCu

[
e
| wom
[r=

2

1
1. /—— du =
Slmucosu

POWERS OF TRIGONOMETRIC FUNCTIONS

In|tanu| + C 25.

T du=u—In(1+e*)+C

26. /sinzudu=%u—}sin2u+c 32

/cotz udu
/seczudu
/csczudu
/cot" udu

27. [coszudu = %u + % sin2u + C 33,

28. /tmzudu=mu—u+c
29.

1 -1
/sin" udu = ——sin" ycosu + e fsin"'2 udu 3s.
n n

—cotu —u+C

tanu + C

~cotu+C

cot™ 1y —/cot"_zudu
n—1

1 -1 -2
30. /cos" udu = =cos" L usiny + - /cos"‘zudu 36. /sec’l udu = P sec” 2 utanu + :'ﬁ /sec"'zudu
n n - -
1 -2
31. /tan" udu = —1—1 tan" "Ly — /tan"‘Zudu 37. /csc" udu = — 1 esc® 2y cotu + z : /csc"‘2udu
n— _ _
PRODUCTS OF TRIGONOMETRIC FUNCTIONS
i i - 0 s(m —
38. /sin musinnudu = ——SI;((::::)W SI;((: — :))u +C 40, /sinmu cosnudu = _¢ ;((:nn::))u - 002((::_ :))u +C
sin(m +n)u _ sin(m — n)u sin ucos™ 'y m—1
3 du = C som n - _ som—2 n
39 /COS”’“COS”“ u Zm+n) 20m —7) + 41. /sm ucos” udu = o e sin™ ™ y cos" u du
iam+1 n—1 _
— b ueosT w n-l / sin™ u cos" 2 u du
m+n m+n

PRODUCTS OF TRIGONOMETRIC AND EXPONENTIAL FUNCTIONS

au

4. /e"" sinbu du = ﬁ(a sinbu — b cos bu) + C
a

POWERS OF u MULTIPLYING OR DIVIDING BASIC FUNCTIONS

43. / ™ cos bu du = —~
a

au

T (acosbu + bsinbu) + C

44, /usinudu:sinu—ucosu+C 51. /ue"du:e“(u—l)+C
45, /ucosudu =cosu +usinu + C 52, /u"e" du = u"e" — n/u"‘le“ du
n U
46. /uzsinudu=2usinu+(2—u2)cosu+C 53, / "a“du=ulna —E:l— ula¥du + C
a a

“du et 1 e“du

47, [ ucosudu =2 cosu + (u® ~ 2)sin +C ,/e = /
./ waw = ( )sinu 54 u" (m~=Dur1 " p-1f yrt
u u

48. /u" sinudu = —u" cosu +n/u"'1 cosudu 55, / a’du _ - g Ina a” du

ut (m=—Dur-1 " p—1 ) yn-t
49, /u"cosudu:u"sinu—n u"sinudu 56. / =In|lnu}+C

ulnu
n+1
50. [ w'lnudu=——[n+Dlnu—1]+C
/ (n +1)? wrml ) ]
POLYNOMIALS MULTIPLYING BASIC FUNCTIONS
1
57. /p(u)e‘"‘ du = —p(u)e“" - —p ' (u)e™ 3 —p"W)e™ — ... [signs alternate: + — + — -]
1 1 1
58. | p(w)sinaudu = ~Zp(u) cosau + —2p’(u) sinau + —sp"(u) cosau —---  [signs alternate in pairs after first term: + 4+ — — + + — —...]
a a >
1 1 1

59. fp(u) cosaudu = ;p(u) sinau + ;z-p'(u) cosau — ;3—p”(u) sinau —---  [signs alternate in pairs: + + — — + 4+ — — .. ]



RATIONAL FUNCTIONS CONTAINING POWERS OF a + bu IN THE DENOMINATOR

udu 1 udu 1 a 1
60. —_—_— - b C = — -
fa+bu prlbw —alnla+bull + @+ buy b2[2(a+bu)2 a+bu]+c
u? du 11 du 1 u
61. | =——= =_1_ 2_ 2] 65.f = =1
_/a+bu 3 [2(a+bu) 2a(a +bu) +a n|a+bu|]+C warbe) -~ a n Py
udu 1 a du 1 b a+bu
= 66. — e — In
(@+bu)? B2 [a+b +ln|a+bu|]+C /uz(a+bu) au+a2 u +c
6. [ bu— — _2ainja+bul|+C 3 / due 1 lp|l 2 lic
/(a+bu)2 b3[ T oy elmlat "']+ “J warbw?  a@+tbw & |atbu
RATIONAL FUNCTIONS CONTAINING a2 + u? IN THE DENOMINATOR (a > 0)
68./_‘1“—=1tan—'5+c 7o.f_d—“—=i1n“"“ +C
a2+u? a a u? u+a
du 1 u+a bu+c
69. faz_u2=zln — +C 71. fa—2+—du=—1n(a +u2)+ tan™ +c
INTEGRALS OF v/a2 + 12, va2 - u?, vu? - a2 AND THEIR RECIPROCALS {a > 0)
2 d
72. fVu2+a2du—£ u2+a2+a—-ln(u+\/u2+a2)+C 75. f——u—=ln(u+\/u2+a2)+c
2 2 Vu? +a?
2 du
73, //uz_azdu_'_‘.,/ - L mu+ Vi -a?+C 76./——=1n|u+\/u2—a2|+c
2 2 Ny
Ja —u? Y2 a2 a  _u 77 f_‘iu__sin—lﬁ+c
74./ a*—u du=5 a’—u +~2—sm Z+C . R a
POWERS OF u MULTIPLYING OR DIVIDING v a2 - u? OR ITS RECIPROCAL
4 w2 a2
uzs/az—u2du=£(2u2—a2) a2—u2+9—sin'1£+C 81. _wdw =2V 2+ Zsin 24 c
8 8 a a“ —u 2 2 a
79. f____.Va T=dldu _ o et Ye=e| o 82 /__=__h,
u u uvaZ — u? a
80. / vat-widu o oW gi1tsc 83. du _ _Y¥-W ¢
u? u a w2aZ —u? au
POWERS OF u MULTIPLYING OR DIVIDING Ju? £ a2 OR THEIR RECIPROCALS
1 JuZ Ea?
84. fuJu2+a2du=—(u2+a2)3/2+c 90./ =
3 N A TR
1 4
85. /uVuz—azdu= E(uz—a2)3/2+C 91. /u2\/u2+a2du= %(2u2+a2)\/u2+a2——a—8-ln(u+\/u2+a2)+C
4
86 /‘ N a+u?+al +c 92. fu2\/u2——a2du=%(Zuz—az)\/uz—ﬁ—-a—8—ln|u+\/u2—azl+C
uVu7+a7 a u
. . " 93, /‘“ =L pnw+ ViR +ad) +C
87. fﬁ:;SW-l‘;l+c
uvuc—a —_ -—
94, f vy 2“ du=—'“ 2 rmu+Vul—a+C
VI —aldu u
88. | XL V2 —a?—asec”!|=|+C u? 2
f P u a a s |a| 95, fﬂ—_l__f ;,/u2+a2__a_z_ln(u+,/u2+a2)+c
u a
VX +adldu a+ vl +a? 2
89. f—-—u—~=\/u2+a2—aln — | € 9. f =§\/ a2+“—2—1n|u+vu2—a2|+c
INTEGRALS CONTAINING (a2 + u?)¥/2, (a2 - u?)?2, (u? - a%)32 (a > 0)
97_/ u______ ¢ 100. f(u2+a2)3/2du=5(2u2+5a2)\/uz_-!—_a—2+Eln(u+m)+c
@ -y 2 -a 8 8
du u 3at
98. == +C . 2 _ 2932 4, = 2042 — 5a2)Wul — a? + —— /02 _ a2,
/(uz:i:a2)3/2 N R 101 /(u a“)""“du 8(2u 5a*)Vu at + 3 Inju+Vu a?|+C

3 4
99, /(az—uZ)s/zdu=—%(2u2—5a2) a2—u2+—;—sin“s+c



POWERS OF u MULTIPLYING OR DIVIDING +a + bu OR ITS RECIPROCAL

2 Y/
102./u~/a+budu=-——-—2-(3bu—2a)(a+bu)3/2+C N MR Tl VL PP
15b2 108 / du f Jatbu+ Ja
103. f wlva +tbudu = 105 (156%u® — 12abu + 8a%)(a + bu)*? + € Jouvatbu 2 iy
. +C (@<0
PV ——a

wVa+budu

2u(a + bu)¥/? f
104. | u"Va Fbudu =
04 f atbudu=— ¥ ban+d)

_uau du a+ bu b(2n — 3) du
105. (bu — 2a)va + bu + C 109, f - _
Va+bu b2 . uta ¥ bu ain—Hur=! 2an—-1)J ur-1a+bu
u du Ja+budu du
A _ 2 (3522 _ dabu + 8a2)Wa T Bu+C [”—= f_
Tovhe - 15 U ) 110. - 2va +bu +a =
wdu _ 2"a+bu _ 2an u"'du . JaFbudu _ @+bw??  bQn—5) [ JaFbudu
Jatbu  b@2n+1)  b2n+1)J Ja+bu / un T T at-Dur1 T 2a(m—1) un—1
POWERS OF v MULTIPLYING OR DIVIDING v/ 2au -u2 OR ITS RECIPROCAL
112/\/ u—uzdu-— 2au~u2+——sm‘1( )+C 116.[—‘11—-—=sin"(u_a)+c
2 a 2au —u? a
— —_— 3 —_— -—
113./u\/2au—u2du=u 2au—u2-+-—sin_l (u a)+C 117,/ du = - 2au u2+C
6 2 a u~2au — u? au
V2au —uldu . _1fu—a udu .1 fu—a
114./—;——: 2au—u2+asm1( )+C 118./m=—v2au—u2+asm ( )+C
V2au —u%du 2/2au —u? YR /' u*du @+ 3a) —, 3 _,(u—a)
llS.f = =— " - ( p )+C 119. Wi 2 2au — u? + 3 sin 2 +C
INTEGRALS CONTAINING {2au - u?)3/?
du u—a udu u
120. = C 121. = C
f @an— P e Qau— PP afzam =t
THE WALLIS FORMULA
odd
L w/2 1-3.5. -1 m f:aneven 2.4.6...(n—1) f‘m
122, / sin" udu = / cos"udu=——————~ .~ | integerand or —————— | integerand
0 0 2:4-6- n 2 3.5.7.....n
n>2 n>3
TRIGONOMETRY REVIEW
Y PYTHAGOREAN IDENTITIES

(cos 6, sin 8)
sin?6 + cos26 =1 tan? @ + 1 = sec2 1+cot? @ =csc2 @

\ &1

SIGN IDENTITIES

Ya

sin(—9) = —siné cos(—8) =cos@ tan(—6) = —tané
cse(—0) = —csch sec(—0) = sect cot(—0) = —coté
COMPLEMENT IDENTITIES SUPPLEMENT IDENTITIES
sin(’—t—o)=cos9 cos(£—9)=sin0 tan(z—()):cote sin(x — 6) = sind cos(r — ) = —cosf tan(x —6) = —tan®
2 2 2 csc(r — 0) =cscé sec(mr —0) = —sec6  cot(w —8) = —cotb

csc (_".' _9) —secd  sec (E _9) = cscl cot(z _9) = tan6 sin(r+60) = —sind  cos(w+60) = —cosf tan(w+6) =tand
2 2 2 csc(m+0) = —csch  sec(m+60) = —secf  cot(mw+ 6) = cotd

ADDITION FORMULAS
sin(a + B) = sina cos B + cosa sin 8 tana+tanﬂ cos(a + B) = cosa cos f —sinasin B tan(e — B) = tana — tan B
. . . an(@ + )= +————— _g = s 1+ tana tan B
sin(a — B) = sinar cos B — cos o sin B —tana tan cos(e — B) = cosacos 8 + sina sin 8
DOUBLE-ANGLE FORMULAS HALF-ANGLE FORMULAS
sin 2 = 2 sino cos cos2a = 2cos?a — 1 .2a l—cosa o 1+ cosa
sin? = = osf — = —————
cos2a = cos? a — sin®« cos2a = 1 — 2sin’ & 2 2 2 2





