
Note: A mnemonic device which is helpful for selecting u when using integration by parts is the LlATE principle of precedence for u:

8.1

Logarithmic

Inversetrigonometric

Algebraic

Irigonometric

Exponential

If the integrandhasseveralfactors,thenwetrytochooseamongthema u whichappearsas highas possibleonthelist.Forexample,inJxe2x dx

the integrandisxe2x, whichistheproductofanalgebraicfunction(x) andanexponentialfunction(e2X).SinceAlgebraicappearsbeforeExponential,

wechooseu = x. Sometimestheintegrationturnsouttobesimilarregardlessof theselectionofu anddv, butit isadvisableto refertoLlATEwhenin
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doubt.

6. Let u = t, dv = sin 2t dt => du = dt, v = - ~cos 2t. Then

J tsin2t dt = -~t cos2t + ~Jcos2tdt= -~tcos2t + i sin2t + O.
----

10. Letu = sin-1 x, dv = dx => du = . ~, v = x. Thenf sin-1 xdx = xsin-1 x - 1~ dx. Setting. ~ 1-~

t = 1- x2, we getdt = -2xdx, so_I ~ = _I C1/2(_~ dt) = H2t1/2)+ 0 = t1/2+ 0 = V1- x2 + O.1- x2

Hence,f sin-1 xdx.= xsin-1 x + vl1- x2 + O.
----

18. First let u = e-9, dv = cos 28 d8 => du = _e-9 d8, v = ~sin 28. Then

1= Je-8 cos28d8 = ~e-8 sin 28 - J~sin 28 (_e-8 d8) = ~e-9 sin 28+ ~ Je-9 sin28d8.

Next let U = e-9, dV = sin28d8 => dU = _e-8 d8, V = -~ cos28, so

Je-8 sin28d8 = _~e-9 cos28- t(-~) cos28(-e-9 d8) = _~e-9 cos28 - ~ Je-8 cos28 d8.

SoI = ~e-9sin28+ ~ [(_~e-9 cos28) - ~I] = ~e-9sin28- ie-9 cos28- iI =>

F = ~e-9sin28- ie-8 cos28+ 01 => I = H~e-8 sin28- ie-8 cos28+01) = ~e-8sin28- ie-8 cos28+0.
---- - ---

22. Let u = lny,dv = ~dy = y-1/2 dy => du = .!. dy, v = 2y1/2. Then
Vy y

19ln 9 19 9

4 J dy = [2..;y InyL - 4 2y-1/2 dy = (61n9 - 41n4) - [4 JYL= 61n9 - 41n4 - (12 - 8)

= 6ln9 - 4ln4 - 4
--

30. Let u = r2, dv = ~ dr => du = 2r dr, v = vi4 + r2. By (6),4+r2

= v'5- ~(5)3/2+ ~(8)= v'5(1- If) + ¥ = ¥ - ~v'5

SO.Let u = secn-2 x, dv = sec2x dx => du = (n - 2) secn-3 x seex tan x dx, v = tan x. Then, by Equation 2,

Jseenx dx = tan x secn-2 x - (n - 2) Jsecn-2 x tan2 x dx

. = tan x secn-2 x - (n - 2) Jsecn-2 x (sec2x - 1) dx

= tan x secn-2 x - (n - 2) J seen xdx + (n - 2) Jsecn-2 xdx

so (n - 1) Jseenxdx = tan x secn-2 x + (n - 2) Jsecn-2x dx. Ifn - 1 =I-0, then

I n d
tan x secn-2 x n - 2 1 n-2

dsee x x =
1

+ - see x x.n- n-1
---- -
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