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V1 - Integration by Parts

1. Evaluate the integral.

a) _|.xe‘X dx b) Ixzex dx c) J.xc053x dx
d) Ixzsinxdx e) I&Inxdx f) I(In x)* dx
xe* . .
dx h) | e* cos3x dx i) [e*sinbxdx

0 | L) ) [ ) |

) Icos(ln x) dx k) Ilz—zx dx ) jsin 30cos56 do

m) Iarcsin 2x dx n) je’ﬁdt 0) Ixtan2 X dx
2. Evaluate the given integral.

a) _|'lee2X dx b) Ile xIn/x dx c) J.f4xzsin3xdx

d) IOZ Xetxz dx e) _[ ; xsin® x dx f) I _llarccos X dx

9) J.llls rJr—2dr h) I: xarctan (xz)dx )] I: arcsec/x dx
3. Prove the following reduction formulas.

a) jx”exdx = x"e* — nj X" e dx b) f(ln x)" dx=x(Inx)" - nj.(ln x)"" dx

C) J.cos” xdx = Ecos”‘1 xsin X+n—_1J.COSn_2 x dx

n n
n-1
d) Itan" xdx = ta:_lx —jtan”‘2 X dx

4. Use the reduction formulas proved in Question 3 to evaluate the following integrals.
a) Ixﬁexdx b) I(In x)4 dx c) J'cos5 x dx d) Iftan6 X dx

1.3:5-+(2n-1) 7
2.4.6-----2n 2

5. Use a reduction formula from Question 3 to prove I; cos”™" xdx =

6. Provethatif f(0)=g(0)=0and f” and g” are continuous, then

[LF (09" () dx=F (0)g' ()~ /(1) g (O)+ [ "(x)g (x)ax
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Answers

1. a) xe*—e*+C
c) 1xsin(3x)+1cos(3x)+C
e) %x% Inx—gx%+C
9) £ +C

1+x
i a X a1 b ax
) 2~ e%sinbx——2-e* coshx+C

g —nx_1.c

X X
m) xarcsin(2x)+4y1-4x* +C

0) xtanx—1x* +In|cos x|+C

2. a)le?+1 b) 2e*+1
B 3-5 ) 4+
g) sz h) §—%In2

b) x’e* —2xe* +2e* +C
d) —x® cos X+ 2xsin x+2cos x+C

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

[) =sin30sin56+ 3 cos36cos56+C

n) Zﬁeﬁ _2eft 4

C) —%7[2—2;‘7+%7r\/§
f) =
i) 52 —\3+1

4. a) (x°—6x° +30x* ~120x° +360x" —720x +720)e* +C

b) x(In x)4 —4x(In x)3 +12x(In x)2 —24xInx+24x+C

c) +cos® xsin x +:2 cos’ xsin x+£sinx+C

) §-1
5 7 _o2n 1 2l y o P o2n-1¢3 2n-2 . .
. JO cos xdx:{%cos xsmx} + o JO cos"° xdx applying reduction formula
0
=(O—O)Jrzn_l[ ! cosZ”‘3xsinxT+2n_3.[§cosz"‘4xdx
2n [2n-2 o 2n-=27
- (2n-1)(2n-3) J.% cos?"* x dx
2n(2n-2) o
:1.3.5.....(2n_1)J.§dX
2.4.6-----2n 4o
_1.3.5.....(2n_1)Z
- 2.4.6-----2n 2
t 14 ! t t ! !
6. '[Of(x)g (x)dx=[ f(x)g (x)]o—'[of (x)g’(x)dx

=f(t)g'(t)-[ f'(x)9(x)

= F(1)g'(t)- F'()g (t)+ ] F"(x)g(x)dx
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. du
];Jrfo f"(x)g(x)dx i
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