MATHEMATICS 201-203-RE
Integral Calculus

Martin Huard

Winter 2009

Strategy for Integration
Answers

State the method of integration used to evaluate the following integrals then evaluate it.
1. Icos3 3xdx =1sin3x —4sin’3x+C Trigonometric integral. Let u =sin3x

1 3
j—dxzi(4+x/x+l)2 164 +Jx+1+C v-subs, v=+/4+/x+1
VA +~/x+1 ’

3. J.%dx = ln|x| +l—%—ln|l + x| +C  Partial Fractions

1+x) x 2x
4. I ldx=1x’e —Lxe” +&e +C By parts (twice) with u = x> and dv = ¢**dx
5. Ie sin2xdx =1e"sin2x —2cos2x+C By parts (twice with a bring over)
6. Ic 3 2x)dx =+cot(3- 2x) ++cot (3 - 2x) +C Trig integral, u = cot(3— 2x)
7. Ix2+2x+26dx__x —2x— llln‘x +2x+26‘+72arctan”l+C

Long Division + Complete the Square

2x 7 3
e L 2
8. dx=4(e"+2) —3(e"+2)' +C u-subs, u=e" +2
Jorar=4(e +2) -3(e +2)
0. J.sil{72 xcos’ xdx =3sin’ x —%sin% x+C Trigonometric integral. Let u =sin3x

10. jln(x2 +16)dx = xIn(x* +16) - 2x +8arctan$+C By parts, u=In(x*+16), and LD

11. j#dxz—ln)wr%ln(xz+8x+17)+6arctan(x+4)+C Partial Fractions + CS
x +8x"+17x
2. | X o 2\/x+4+‘1n(\/x+ 2) (\/x+4+2)+C v-sub v =/x+4

xvx+4

1 .Ism (I+x)dx=4x—1sin(2+2x)+C  Trigintegral. Use sin’(1+x)=1—1cos(2+2x)

[98)

1

A

. J.(secx—tanx) dx=2tanx—2secx—x+C Expand and use tan” x =sec’ x —1

15.

4 3 2 _

x' =1

16. |xarctan2xdx =Lx*arctan2x —4x+tarctan2x+C By parts, u = arctan(2x) then LD

+C u-sub u =sinx

J
17, J-cosx -1
sin“x  3sin’x
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18. jx3 cosxdx = x’sin x +3x* cosx — 6xsinx —6cosx + C

By parts with u = x° (three times)

19. Isin 8xsin3xdx = {;sin5x —5;sinllx +C Trig identity
2
20. J- :jx —xtl dx = %ln|x - 1| - %ln|x + 1| - ln|x| +C Partial Fractions
(x - x)(x +1)
21. J‘tan4 (2x+1)dx =1tan’ (2x+1)—Ltan(2x+1)+x+C Trig identity tan® @ =sec’ 6 -1
2
22. j al —4x2—4 dx = ln‘x2 +4‘—ln|x—2|+ C Partial Fractions
(x—Z)(x +4)
23. jmi‘?dx = 1(1+2x)" —L(1+2x)' +C v-sub with v* =1+ 2x
24. J‘tan5 xdx =4sec’ x —sec” x + In|sec x|+ C Trig integral, let u = secx
x 1 . .
25. jmdx =1y’ —m—ln(x2 + 1)+ C LD + Partial Fractions

26. J- ! dxz%ln(ler%)JrC v-sub v’ = x

i

27. I%dx:Z\/x—l— 2 +C v-sub v’ = x -1

(x-1) Jx—1

x—=2
28, | ——dx=+x*-4x+5+C u-sub u=x*—4x+5
I\/x2—4x+5

29. J-fx—-’_sdx = 2ln‘x2 + 3x+9‘ —&arctan (%x +§) +C Complete the square
X +3x+9 9
2
30. x +l dx :§1n|x+2|—%ln‘x2 +x+1‘+C Partial Fractions + CS

j(x+2)(x2+x+l)
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