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VI - Integration by Parts

1. Evaluate the integral.

a) .[xe”‘ dx b) J-xzex dx c) .[xcos 3x dx
d)jx2 sin x dx ¢) [VxInxdx 0 [(inx)* dx

h) j e cos 3x dx i) j ® sin bx dx
) lnx .
1 Icos(ln x)dx k) j 1) J‘sm30c0550 de
m) J-arcsin 2x dx n) J.eIdt 0) Ixtanz x dx

2. Evaluate the given integral.

a) | lee“ dx b) | 1"2 xinx dx 0) [ 4x*sin3xd
2x+2 5 ) 1
d) jo s dx e) I , xsinx dx f) J:l arccos x dx
g) Llls rNr—=2dr h) J-Ol x arctan (x2 ) dx i) Jj arcsec/x dx
3. Prove the following reduction formulas.
a) j e'dx=x"e" — Ix""le"dx b) I(ln x)” dx = x(ln x)" —nI(ln x)n_l dx
c) .[cos” xdx = 1 cos”™ xsinx + n—_lJ-cos”'2 xdx
n
tan””
d) |tan” xdx = — | tan"? x dx
) j an” xdx = n— j an

4. Use the reduction formulas proved in Question 3 to evaluate the following integrals.

a) [x'edx b) [(inx)" dx ) [cos® xdx d) Iftan6xdx

1-3-5-----(2n—1)
2.4.5.....2n

N1

5. Prove that for even powers of Cosine, j cos™ xdx = % .

6. Prove that if /(0)=g(0)=0 and f" and g" are continuous, then
[o7(x)g" (x)dx=7 ()& (6)= 1" (1) g () + [ /7 (x) g () dx
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Answers

1. a) —xe"—e " +C
¢) +xsin(3x)+3cos(3x)+C
e) lx% lnx—%x% +C
9 i=+C

i) =tse smbx—#e“"cosbﬁc
a

k) _Inx 1 C
x X

m) xarcsin(2x)+%\/l—4x2 +C

0) xtanx—1x” +In|cosx|+C

2. a)te’+4 b) '+
d) %—ﬁ e) =7 +1
g h) §—%In2

b) x’e* —2xe* +2e" +C
d) —x* cos x+2xsinx+2cosx+C

f) x(lnx)2—2xlnx+2x+C
h) 2e* cos3x+2 e sin3x+C
j) $xcos(Inx)+2xsin(Inx)+C

1) 2sin30sin 50+ cos 36 cos 50 +C

n) 2ze' —2¢7 +C

2
0) —&x —E+i3
Hr
i) 32 —\3+1

4. a) (x*—6x° +30x" —120x’ +360x” - 720x +720) " +C

b) x(lnx)4 —4)c(1n)c)3 +12x(In x)2

c) Lcos* xsinx +4cos’ xsinx+Esinx+C

13 _ =z
d) i3 4

5 1 LT
5. Izcosz”xdx: —cos™ " xsinx
0 2n

2n-1[ 1
~(0-0)+22 {
_(2n-1)(2n-3)
~ 2n(2n-2)

2-4-5--

2.4.5.....2n
[,/ (x)g" (x)dx=[ 1 ()

=/(1)g' (1)~
=f(t)g’(f) S
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.[02 cos™? xdx

cos®  xsinx | +
2n-2

C13:5(2n- ljdx

1-3-5-----(2n—1)_

g'(xﬂ; —I; f(x)g'(x)dx

—24xInx+24x+C

applying reduction formula

: oon-3

jz cos™ ™ xdx
o 2n—270

jo cos™ ™ xdx

)g(x) ]t +jff” (x)g(x)dx VIR
+j f" )dx du:f”(x)dx dv=g'(x)dx
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