Calculus Ch. 5.2 Natural Log Integrals

What would happen if we attempted to apply power rule for this problem?

1
f—-dx
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Recall Derivative Rule: Natural Log Integral Rule
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Ch. 5.2 More Trig Integral Rules:

1) ftanu du = —In|cosu| + C

2) fcotu du = In|sinu| + C

Example 4:

a) f tanx dx

Example 5: (method 1) long division

x® —6x—20
[Etery,

x+5

(Example 5: Method 2) synthetic division

x3 —6x —20
[Foe=n,,

x+5

3)

4)

fsecu du = In|secu + tanu| + C

f cscudu = —In|cscu + cotu| +C

b) f cotx dx




Calculus  Ch. 5.4 Notes Inteorals of e*

u R
Integral Exponential Rule (base e): J\e du=e" +C

Ex. 1: Find J.e3x+1dx

Ex. 2: Find fCOS x-e™ dx
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Ex. 4: Find Jex cos(e” )dx

e2x
Ex. 5: Find _[ er + 1dx
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Ex. 6: Find ex +e—x



Ch. 5.5 Notes Exponential Rule (base a)

d |,
, —e =
/w Recall Rules: o
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dx

*Remember: In a is a constant

Ex, 1: J.Zxdx: ,

Ie”du =

J.a"du =

Ex. 2: J.34xdx =

Ex. 3: jStanx sec’ x dx =
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EX. 5: J.%% x dx
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Ex. 6: j. 4 dx




5.2-5.5 Mixed Review Worksheet _
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(Chapter 5) Derivative & Integral Rules Reference Sheet

Derivative Rules:

Power Rule: . o
Trig Derivatives:
d d fd
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Integral Rules:

Power Rule:

un+1
fu”du = +C
n+1

Trig Integrals:

[sinudu=—cosu+C
[sec?udu=tanu+C

[esc?udu =—cotu+C

[cosudu=sinu+C

[secutanudu = secu+C

[escucotudu=—cscu+C

1
j—du =Inju|+C
u

More Trig Integral Rules:

ftanu du = —In|cosu| + C

Jcotu du = In|sinu| + C

fe“du= e+ C

1
f atdu = (—)au—l—C
Ina

fsecu du = In|secu + tanu| + C

fcscu du = —In|cscu + cotu| + C



Ch. 5 Integration Technique Checklist

1) Power Rule (Can you rearrange problem to rely on just power rule?)

2x(5~-3x+x*) dx

*Some examples include: [(3 — x)z( )dx and [ )

5
a) convert radicals to rational exponential form (example: Vx5 = x7)
b) move denominator variable to numerator
c) resolve parentheses, separate terms.

*typically, if there are multiple terms in denominator separated by addition or subtraction,
power rule alone will not be enough to make progress. Proceed to Option #2

2) If unable to rely on just power rule, then explore U-Substitution options.

a) Big picture: We want to choose a u-value that will lead to a match with a known Integral
rule. (Needs to be a perfect match outside of coefficient terms, and with no x-variables
remaining)

b) If expression can be rewritten using parentheses, the u-value is usually the expression inside
the set of parentheses.

c) u-value is more than just replacing an “x”, and may involve replacing a significant portion of
the expression.

d) Forfractional expressions, the u-value usually comes from the denominator.
(potential notable exceptions are log functions like In x and radical expressions like vx )

e) u-value are typically higher degree expressions when choosing between 2 expressions with
different degrees.

2b) U-Substitution (using change of variable)

a) If the initial round of u-substitution is not enough to remove the remaining X’s in the
integrand, then explore option of rearranging the expression assigned to u, and solving for x.

b) Once we make that second set of substitutions, the problem is now purely in terms of u, and
with all x's removed and replaced.

3) Rewrite rational expression using Long Division (synthetic division)

a) Condition needed to apply long division is the numerator degree > denominator degree.

{(example: fzx —4x+1d )

b) For long division problems, we can apply synthetic division only if

denominator degree is = 1 (linear degree) (example: f4x 7x+2d )

c) Once our rewrite is complete, we can typically find the antiderivative by using a combination
of power rule and u-substitution across the different terms.



A.P. Calculus AB Quiz Review #1 for 5-2, 5-4, 5-5

Review Integral Rules:

Ofu”du = 'ldu _ je“du =
Yu
[ tan u du = .cotudu: fsecuduz
[ cscu du = ja”du =
dx x
L J‘2x+3 2 j4x2+1dx
2x—5 X
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13. I(tanx+secx+ cotx + cscx)dx

14, [ (5-2x)> 70 ax



A.P. Calculus AB

Review Integral Rules:

u'du =

Ch. §-2, 5-4,5-5 Quiz Review #2

je"du =

J.tanu du =

_fcotu du =

fsecudu»—-

Jcsou du =

Ia"du =

dx
jx2/3(l+xl/3)
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AP CALCULUS AB

2
1) J-(lnx) e
Sx

5 f7x3 + 21x% + 7x

Morning Quiz Review on 5-2, 5-4, 5-5

x4+ 4x3 + 2x? X
x*+3x3 —x2 -5
3, f =
x+ 2

5 J 2cot(3x) — sec(4x)dx
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AP CALCULUS AB Quiz Ré¥iew on 5-2, 5-4, 5-5
4= Max olx s xolu
(h”lJC)z ‘,?;(;.( /
A T ) i -
f Sx et % “ g e g Wiy = ”«1‘”‘ o3 ‘f‘,i
P S d){ ;-':;,,,, 7}“5:
————— ... — “y

éT
2. f?x3 + 21x? —I—7xdx 3 76 %> g;/{q \ mmim +

15
x* + 4x3 4 2x2 . A

iy ) \:M:WWM B
s

= >~i Ah( + ,Q}{ A

zi

WWWMW avesssresgy

39
..m. - l:{,( FiQx falpy ff‘(x 1“3}( 4){} ﬁ'}(-_www«w% .
| (e b ful+
x* +3x3 —x*—5 “ 5 2 ; N _ '~—~v~‘»w,;{mm.wwm,ﬁ / ‘
dx = s A e T o N |
3. f x+ 2 | KX 3)&‘*‘6 3\"”1’2&9.)( (i%y; Pji% Wiw to
| : o £ ey UEXHZ c>f'x** %A e
S A \ Yot (mg, « 1Al =l2bh 5]
? i e ”ﬁ‘ fn (2Y1%1 J;-? /2 g“’f’;’i«
'\L 2 w2 op SN SN Y y

W OL3 Y
TS Lty

i

SRR A [xr=f+c

V(1 + vx) nfx @&i““;%d’q =3
", IR !
e+ x™

| £ n i " ;Zﬁ if““’(?(] 3 .
Aa o - L S,.j@;m;lafﬁfw z g o = Q«p /4} o A AN '
gx = aX , SR

3 E M A 3)
Cweamde T T s ;u%/

e
O

. T . . &S mrq}g\ ){7&’”:&~w~~ - -
J 2cot(3x) — sec (4x)dx = JJM{ 3xdx »«g sec by ) i s r
5 TRt , J jgé’c‘t(w{"( o ! f"ﬁ L
. : ‘ : 5T ) fecue
oz 2 w‘fqé‘! L A .
M

f?! ;1r\[¢x)‘ zfﬁﬁf see (4x) f“f‘x/'\[/’h(‘)/”t 7




