(© Tony Kelly & Kieran Mills)

CaLcurus OrpTioN (Q 8, PAPER 2)

LEessoN No. 1: INTEGRATION BY PARTS

2005
8 (a) Use integration by parts to find sz In x dx.

SoLUTION
8 (a)

PARTS FORMULA Iu dv = uv—Iv du 0

STEPS

1. Call the original integral I (ignore limits of integration).

2. Let u equal the higher function in the list and find du by differentiation;
Let dv equal what is left and find v by integration.
NoTe: LIATE helps you to remember the order.

3. Substitute into Parts Formula. You will now be left with Jv du. You will either

be able to integrate this integral normally or you must integrate by parts again.
4. If there are limits of integration, do them at the end.

List of Functions
1. Log

2. Inverse Trig

3. Algebraic

4. Trigonometry
5. Exponential

1.1 :Ilenxdx
2.

u=Inx  dv=x%dx

1 — 143
du=4dx v=3x

3. I=uv—Ivdu:(Inx)(%x3)—I§x3(§)dx:%xslnx—gszdx

L= Inx-ix*+¢

2004

8 (a) Use integration by parts to find jxsin X dx.

SoLUTION
8 (a)

1.1 :J'xsin X dx
2.

u=x dv =sin x dx
du=1dx v=-cosx

3.1 :uv—fvdu :—xcosx—j(—cosx)dx:—xcosx+sin X+C




(© Tony Kelly & Kieran Mills)

2003
8 (a) Use integration by parts to find '[xe’sxdx.

SOLUTION

8 (a)

1.1 =J'xe‘5X dx
2.

u=x dv = e>*dx
-5x

du=1ldx v=-te

3. 1 =x(-te™) - [(~te™)dx=—1xe™ +1 [e™dx

sl=—ixe™-Lte™+c

2002

8 (a) Use integration by parts to find _[x In x dx.

SOLUTION
8 (a)

1.1 =Ix|nxdx
2.

u=Inx dv =x dx
2

—1 1
du=+dx v=3x

3.1 =uv—Ivdu =(In x)%xz—J.(%xz)(i)dx:%x2 In x—%J‘xdx

=3¢ Inx-1x* +c

2001

8 (a) Use integration by parts to find J.xcos X dx.
SOLUTION

8 (a)
1.1 :jxcosxdx
2 u=x dv = cos x dx

du=1ldx v=sinx

3.1 :uv—jvdu:> I :xsinx—jsinxdx

Sl =Xsinx+cosx+c




