Review Sheet #3 Math 141 Integrals and L'Hospital’s Rule

Name: Section:

1. Simplify if possible: Algebra

Evaluate the integral /.1: (14 z)%dz. = j\ x ( |+ aAx + ‘x‘) 24
3
Iﬁx T el R 4 ] Ax

x? ax X/Y-""C_
- =+ 3 vy

2. Simplify if possible: Trigonometry

" tan(x Cosx
Evaluate the integral / #drr. = J-—————" M

sec?(x)

I

Sin X",.CD_S 7.1— an«

Ul sl

3. Sumplify if possible: A mix of both

Evaluate the integral /(sin(;r) + cos(z))?dr. = j[S?l\‘lK 4+ R sianx cosX + CO)QR]OQ'«
é(»\oo : Sin' X4+ cosix = 1.)

_ ‘m-‘/(
&{1+ QA Swx Cosx]J"X = % +2‘S55AXC&I’K gQ/x = X+ 2 E:S_....(

= Slf\x

— C—oS’r— X &
4. Look for an obvious substitution ‘. ’_'X.iS"‘ x C
: e = —x
Evaluate the integral / zie d.l‘\
Ie " = - &x Ay
- n =du
1€ A

—Lfetd. = -3 +C=_—§e +.c.:

5. Look for an obuvious substitution

- AU = |

- ) . l y
Evaluate the integral /{J R ix_.’( b, = _%_ 94
( W2
= Tde = (WP = E+c
n
I

- R B Py (l«\ (X))
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6. Classify according the integral’s form: Trigonometric: odd power of cos(z) or sin(z)

Evaluate the integral / (sin"’( x) + sin(zx) cos(z)) dz.

= j(sm (x) + c—osﬁx)> sia (x) ‘Q"

u=s s X

S(l—-u»x+ wsx) siax dx A= ~sinx Ex

3 ’\Aq = (o?m |

o (o e = =t 5 =% ve =[coms 2
. : , g : . ~ Cos?p
7. Classify according the integral’s form: Trigonometric: even power of cos(z) or sin(z) L C.J

= [Co;@x) dy = ’%Sir\(ix)"'Cj

8. Classify according the infegral’s form: Trigonometric: a nice product E)f}jahfm) and sec(z).

Evaluate the integral /t,ang(r.)sec(;r) dx. 1R MA.M"‘-\: é Sec & = 4@ Sech]

= Eh}(x\ ¢ faseck) x
R‘“‘""‘"‘“’): .b.“\x + 1- Segax

- flu\(x) S'-CQC) 6@(-5 e
J (e Z:)su.ao 7 Bzt seexdy| = Eeiea Rt =
fh‘ ) Do = ‘;3 g F“zw — Ssec) *'C /

9. Clasatfy according the zntegml s form: I‘rlgonomotnc a nice product of tan(z) and sec(z

---

Evaluate the integral /ta.n (z)jsec? (x )drl

St e — 4 &Hﬂl\“'\: ji%" ‘&4(3) = SLLQ@)
[ (u: i x
3 Lu= seldx
2

a
= &\L&M’- -EL;“'C = -l:—;’_r‘(_x)_‘_g
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10. Classify according the integral’s form: Rational Polynomial:

Proper 2 distinct linear polynomials.

g
Evaluate the integral / _ /j\’ L A

-
(1‘+1)(1 —-1) g

. + =
(x+)(x-1) ~ ¥+ x~1

N RN W ¢
(2 ey 3 (z—n) I 2
L

"

L 1 _ - = o raB
> g-4=
R okl Sim >1.¢‘:'-- J*’ MU \ =-129 1 = -2A +0

—l-’ Txrtl +C S\/ 2 A5

= - L
‘ “le g

11, Classzfy accovdmg the inte gral’s form Rational Polynomial:

Proper, several distinct & repeated linear polynomials.

Evaluate the integral / Lk ﬁ

z—2)(z+1)2 VvV
_ 7t -1 { ey ot . .y B +fCa
B (1’—1 T T (x+t)‘) -+ X2 X+ (x+1)

(2
Yx+1 = A (xu)l* R (x-)(x#) +C (x4

x+1l + K:t—)l—&,

(ux- x+

- \v\lx-—a‘ - \.\

l = 2 X=-1 % =-3= 0 + 0+ -3+C
- W
m\x” ' & 5 =t
— B

= . ¥=23 & 9= PA*0 *0O

A B - =2 A=1 ‘ o ~
:l x-2 + - 1 i I+C_ » . Toat ‘t’\“‘“}"\\/"‘“ s

~ | at x+1 St g ABC Wkl g Be

Cxa0 > L= A+ DB N
1- 1 ¢+ -38 + "3
= -1
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12. Classify according the integral’s form: Rational Polynomial:
Impropu' distinct linear polynomials.

Evaluate the intogral/ —31+2 ﬁor o~  Prop g\;sc‘w« ?
\r—&{SO cant ot P”‘*J frenestiloes
- 3x~R K :
’ K $ il 2
x 32 X=3x¥2 Jxte — o —
= _(_,(2- Ix b 2)
[ 2x-2 dy ST
5wy | S22~ tIx - R J
| (xo =)= )
2x -2 A
2, 2] i Gy T "E““
T4 x-t T x-a \
3 > 2X-2 = A(x-2) + B (x-1)

L\l)(‘ll * (“\“’ ,*L

X=2 > y-a@do+ B == B=Y

> 1_-(1)A+O »

-
-

e[Sl

b —

+3—Ctussify according the integral’s form:

-ij

Rational Polvnormd]

Proper, distinct irreducible quadratic.

r—1

z(z2 + 1) da.

Evaluate the integral /

]
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X

1-x+4

—

(x*1)

gl + [@ae o
7 )

w = X\\'( -l(
= AX A?' Tia K)
""‘ ’-Kﬂﬂ(
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x~I T A A+ B e Cx
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Sot A =-1
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14. Classify according the integral’s form: Trig Substitutiori: z = sin(#), indefinite.

1 0 [ Rumembs,

S el & m—
NI

1
Evaluate the integral /—— de. = S
g J V25 — 9a2

seb: Cos’e = I-sin'e
@ - gino
340 = Mwsode
5 . P G o - - - IX - sne
e, ® |g' J —
sdalnin 820 42 2 (%)
PRI I o= sin (S'

. R <
— | L L .:—g-co:o «00:
5 J1-sm?0 e

L eu A 25
(i ey o (9 s grc = £s(5)FC
T 5" 3 —

15. Classify accmmqral s form: Trig Substitution: = = sec(#), indefinite.

| O
Evaluate the integral /—1— dp., = j - _&’X.
J xv/z? -9 Xe 3-1(133‘*-1_ o

%—.sue

X . qeco tano-do

—

-— - e
-« & & - -
Pa—

e § Sosace 0 gy, =S%Ao=g+¢ ’43“_‘5 G

16. Classify according the integral’s form: Trig Substitution: r = tan(d). indefinite.

“valuate the integral / ————dz. = ; :
J z2vx?+4 '[ xz.:l-‘l(%)a.g. 1 - secle =tante +1

—

X = N
Scbane @ x=2 o I e g,
T siat

P

b hx =:2 Sec o do;

B
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—
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(ne—.“o)a- 2 { it 1

a
_ 2A-5¢£L°O do =
Y. tan'e - 2WSece 5]
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17. Classify according the integral’s form: Integration by parts: du is simpler, v is not worse

Evaluate the integral /‘ In(x l‘dr. ’ w= la (X) do ™ ﬂ){
U iy a
j,b\ s 17‘

(Sub: wr-_(‘oh) o

= K'lh(ﬁ)" S\X ‘;‘(Jo(

= Xl m-x  +

18. C_'la‘sjfg according the integral’s form: Integration by parts: du is simpler, v is not worse

Evaluate the integral /\tan_](&"@ W= h“-| (37() o= 9’(
W otcr

| . JEX

Sn = |+ 1%

- - 3 _
- X £an (ZX) "E H’?xz Xﬂ)(
= l"‘ qxi | (9 -‘L -
o= gx dn = Xt '(3x) - j 6 N "")q

-‘Ll"‘“‘%
du - ,
6 S% &\ = X;tﬁ“:(zx) - —L ‘»\ |+ QX:I + C

19. Classify according the integral’s form: Integration by parts: loops around

Evaluate the integral /(_(‘,ra &lf gol(,[.j ‘—y\ E Cosx {gﬂ
u= s X I "'a‘::e"h) ‘:.P we T"
< 5

A= - Sianx &

=R

= Feosa -] £En (€7 &y
—\A "
w= Siax ld:e"»
dun= s v =

{i’as@ﬂfc = of Costn) & [Qx““"‘(’" "&””‘ e’ ‘QJX] e

20. If nothing has worked then return to step 1, “simplify if possible,” and try again!

Look for clever tricks. Pay special attention to other ways of re-writing the problem, clever
u-substitutions, clever inverse-substitutions, and clever uses of integration by parts.
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21. L’Hopital’s for limits of type ?—,

an—(z
Does the limit lim A
=0 13 + 6z

_ = L‘ﬁ\

4&1 I.Wl’ Con

Math 141 Integrals and L’Hospital's Rule

Section:

o

converge? If so, what does it converge to?

o
S Pl
(ux") x 16) G
X_?ZO »go b‘o
07«?4 ‘l’b ’é—

—
o0

22. L’Hopital’s for limits of type 22

Docq the limit lim In(sin(3z))

00

converge? If so, what does it converge to?

z—0+ In(tan(3z
. = m) Cﬂax)/ U P>
— P A ' N
—_ as ﬂ~)0) Slf\ (;‘)
. gy - Yb‘)/ tas (k) 20
C:.?Sé) So  an K-—)O, Ja ( s.‘.\('ix)) —) ~v0
:\\M e A (hu\bx)) —) ~20

\ 7
o cos) |
¥ $iAG) oGP

=1 . ws?(k) =1

Xx2o0"*

Does the limit lim 2z sin (;_)

23. L’Hopital’s for limaits of type 0 - oo

converge? If so, what does it converge to?

SN 2
0 o 0

sy 2° 1. Zi—/ 2,

—_ I'M S:—ér-)—- "“‘;~,:h = (u)-' 3 = l,',.\ 605(5"(4{')
x‘.;,, -i—-x \0 KXo ;;/—1 X9@TJ



Review Sheet #3 Math 141 Integrals and L'Hospital’s Rule

Name: Section:

24. L’Hopital’s for limits of type oo — oo

Does the limit lim [In(3z + 2) — In(2z + 1)| converge? If so, what does it converge to?
T—00 S ~—

e Rfl./'
Deo 9“
s:ﬂ_._ onk v o V.3 X —2 0=
g
| o i 2 = 5
M “2xr( C

ln(}i) So |n -:(:j:_:' = I*\ (}{)
"R—-ﬂ- 'tM" 9—0""“’“’“\33'/

) NG )
25. L’Hopital’s for limits of type 0°

1.20

Does the limit lim (—) converge? If so, what does it converge to?
o0 \ T

W
5 S
! Yk / S Lea(f)t | SWo= guadtion: O
e —,-;) =lim € B L
% X200 X2 0
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.. O = |
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26. L’Hopital’s for limits of type 1> e

I—00

o 8\" )
Does the limit lim (1 + ;) converge? If so, what does it converge to?
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