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gjective

B Review procedures for fitting an integrand to one of the
basic integration rules.



Fitting Integrands to Basic
Integration Rules



Ing Integrands to Basic Integration Rules

REVIEW OF BASIC 11. Jmt udu = In|sinu| + C
INTEGRATION RULES
0
(a > 0) 12. J:«;ecudﬂ =
L. fkﬂ“} du = r‘ffﬂ“:' du In|secu + tanu| + C
2. J[ﬂu} + glu) du = 13. Jcsc udu =
fﬂ!ﬂifutfg{uj du —In|csc u + cotu| + C
;3+Jd:.'=u+f 14. J:«;eczudu=tanu+£'
H”+I b .
4. Ju”d:.- =7 + C, 15. Jcsc- udu = —cotu + C
n¥*—1
du 16. Js&cutanndu=secn+£‘
5. | == =1nju| + C

6. Jeud”:ﬁu_FC 17. Jcscumtudu=—cs;cu+ﬂ'

1 F du .U
7. | a*du = (—)a*‘ +C 18. | ——=arcsin— + C
J' In a, | fa2 — 2 a
8. |sinudu= —cosu + C " du | i
J 19. o —~ = —arctan— + C
, al+ w2 a a
9, Jcosudu=5mu+f.' £
du | J£|_
10. Jtanudu = —In|cosu| + C 20. Ju HHI_HE_HMCE’E;C a =k



jmple 1 — A Comparison of Three Similar Integrals

Find each integral.




jample 1(a) — Solution

Use the Arctangent Rule and let u = x and a = 3.

4 1
fxz + 9 dx = 4f 2+ 32 dx Constant Multiple Rule

— 4(% arctan %) + C Arctangent Rule

4 X S
= g arctan § + C Simplity.



jample 1(b) — Solution

The Arctangent Rule does not apply because the
numerator contains a factor of x.

Consider the Log Rule and let u = x2 + 9. Then du = 2xdXx,
and you have

4x S 2xdx ) |
3 dx = 2 3 Constant Multiple Rule
x-+9 x<+9
L [ du o !
=17 (a— Substitution: 4 = x- + 9
u
= 2Inju| + C Log Rule
= 2In{x* + 9) + C. Rewrite as a function of x.

cont'd



!ample 1(c) — Solution

Because the degree of the numerator is equal to the
degree of the denominator, you should first use division to
rewrite the improper rational function as the sum of a
polynomial and a proper rational function.

4x>
fxz +9 dx

Rewrite using long division.

f(4_ 36 )dx

x2+9

Write as two integrals.

[ 1
4dx—36fx2+9dx

1 X _
= 4x — 36(— arctan —) + C Integrate.
3 3
X N
=4x — 12 arctan= + C Simplify.
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cont'd



Ing Integrands to Basic Integration

PROCEDURES FOR FITTING INTEGRANDS TO BASIC INTEGRATION RULES

Technique

Expand (numerator).

Separate numerator.
Complete the square.
Divide improper rational function.

Add and subtract terms in numerator.

Use trigonometric identities.

Multiply and divide by Pythagorean conjugate.

Example

(1+e)=1+2e"+ &>

| +x 1 x
1‘3+I:x3+l+x3+l
1 - |
Jx—x2 JT—(x-1)32
x’ _ - I
x2+1 2+ 1
2x _ x+2-2
2+ 22 +1 2+ 2+ 1
. Ix+2 2
T2+ + 1 (x+ 1P

cot?x = cscly — 1

1 _( 1 )(I—sinx)
| +sinx \l +sinx/\1 — sinx

| — sinx

1 — sin’x
| — sinx
cosx
sin x

sec’xy — —
cos” x

Rules
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