Repeated integration by parts/reduction formula

-P2 book P289 Ex9D Q1,3,5,6,9, 14-16,18,19

xercise 9D

Use integration by parts to find:

(1; rxe'"x dx 2 rxe3x dx

4 | xlnxdx &;En(i— 1)dx
7 ‘x{x—l)d‘dx 8 ‘x\/(x—l)dx
10 sz cos x dx 11 [x2edx

é) J xsin x dx
@ xcos3xdx
@'; ‘_xzﬂ}' dx

12 Jx?’lnxdx

Evaluate each of the following definite integrals:

e

[ . P o
13 | xsinxdx @Fxcos%xdx (_15;] x*Inxdx
0 0 ]
- ol 3 2
16 x(x—1) dx 17 J (x—D)(x+ 1) dx
J0 0
/2 (“lnx I i,
18/ — dx 19, | (Inx)*dx 20 J e’ sinxdx
J1 t 0
ANSWERS
Exercise 9D | (Sx+ 1)(x — 1))’ ) s
[The constant of integration is omitted in 30 8 Bx+2)x-1)
indefinite integration.] 9 e*(x?—~2x+2)
1 —e*(x+1) 2 lxe¥ _lgix 10 x?sinx + 2xcosx — 2sinx
_ 3 9 11 —e(x*+2x+2)
3 —xcosx+sinx
x4
2 2 12 —(4lnx -1 13 =«
4 %Iu [ x| _xz 16 4 )
™
| 14 —+—-4 15 %J+1 16 -4
S xln|x—1|-x—In|x—1] V2 V2 7 ?
6 Lxsindx+}cos3x 17 84 18 L(1-de) 19 e-2
_ 20 %{e%+ 1)
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1 Given that ], = Jcos”x dx, show that, for n > 2,

-1

nl, =cos" xsinx+ (n— 1)1,

-

(L4

Hence evaluate /g for 7, = J\cos”x dx, and I, for J cos”"x dx.
0 0

2 Given that I, = J (In x)"dx, show that, forn > 1,
I, = x(ln x)n —nly_

9
Hence evaluate J (In x)>dx.
1

2

3 Given that I, = J sin”x dx, find a reduction relation between 1,
0

and I,_, for n > 2. Hence find /5 and Z.
4 Evaluate (a) [2 sin® 0 cos*0dl  (b) f sin® 0 cos®0 db.
Jo 0

5§ Use the substitution x = sin ¢ and an appropriate reduction
formula to cvaluate

1

: 1
[ x3(1 — xH)7 dx
Jo

6 Use the substitution x = sin® 7 and an appropriate reduction
formula to evaluate

1 3
J x(1 — x)*dx
0
Check your answer by using another method.

7 Using an appropriate reduction formula, evaluate, in terms of e,
1
the integral J x’e* dx.
0



10

11

Given that I, = J cosh”x dx, show that, for n > 2,
nl, = cosh”'x sinh x + (n — 1)I,_»

Hence find Jcosh“x dx.

1
Given that [, = J x"e *dx, show that, forn > 1,
0

-1
Iy=nl,_,—e

1

Hence evaluate J x%e *dx.

0
3

Given that I, = rsec”x dx show that, for n > 2,
0

n—2 =
iy, Bl
n-—1 n—1

In—2
Hence evaluate 7.

1

Given that 7, = J —1—,— dx, show that, for n = 2,
o (1+ x2)"

2n — DI, =2'" + (2n - 3)I,—;
Hence find 7.

12 Given that I, = J PO Aol

Sin x

show that 7 28mn— Ly
n—1

o & ]n—2

T sindx
Hence evaluate J : dx and check your answer by using

z SN X

another method.

rol=

13 Given that 7, = J x" sin x dx, show that, for n > 2,

0
L=n(3)""=n(- .,

Hence evaluate /5.



14 By setting up an appropriate reduction formula for

x"sinh x dx and applying the formula show that

x sinh x dx = cosh x (x° +20x° + 120x) — sinh x (5x* + 60x” + 120) + C

where C is a constant.

2
15 Given that I, = J (4 — x*)"dx, show that, for n > 1;
0

8n

Fod 28 7
O ]

Evaluate I,.

ANSWERS

ise 5A
s 1%

256 > 315

2(In2)’ — 6(In2)> + 121n2 — 6

="l L, 5=0,1=¢n
s

(@) + (b) 2=

5

T

)

-

D
- 120 — 44e
- cosh3xsinhx+% coshxsinhx+3x+ C
720 — 1957¢ !
) £/3+ 3 In(2+ V/3)

Lad




