Lecture Notes

Integrating by Parts page

Sample Problems

Compute each of the following integrals.

1. /:L‘e”” dx

1. /xe% dx
2. /:lce_?’“C dx

In2

3. xe 3 dx

4. /$6_3$ dx
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2. /9@’64m dx 3. /lnx dz

Practice Problems

9
|

5. /xZIdx 9. /ﬂd:v

T

5 Inz

0. z42% dx 10. — dx

T

23

7. /xlnx dx 11. / 5 dx

(22 +2)

8. /x5lnx dx
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Sample Problems - Answers

1 1
1) ze*—e"+C 2.) —Ee_‘”—zxe_“—kc 3.) zlnx —z+C

Practice Problems - Answers

1 1 1 7 1 1
1) —pe2e 20 2) —Ze3% _ el 4 () — — —1In2 4.) -
) -we e’ + ) 3¢ g%+ 3.) T ) 5

2 1 2 (. 2w 2 1, 1
. = P B ) =a?lnz — —a?
) o (m 1n2> e 6) e (x ln2+1n22)+0 ) g - get 4
8.) 13361n3c—i356—|—0 9.) 6In9-8 10.) 1 11.) 11n(952—|—2)—|— +C
76 36 ' 736 ) x? 42
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Sample Problems - Solutions

Compute each of the following integrals.

1. /xex dx

Solution: We will integrate this by parts, using the formula

/f’ngg—/fg’

Let g (z) = x and f' (z) = e® Then we obtain ¢’ and f by differentiation and integration.

/f'g = fg—/fg' becomes
/xewdx = xe“’—/exdx:xe””—ew—i-C

We should check our result by differentiating the answer. Indeed,

2. / re % dx

Solution: Let g(z) = x and f'(x) = ¢ Then we obtain ¢’ and f by differentiation and

/
(xe® —e" 4+ C) =€ + xe” —e” = xe”

integration. To compute f (), we will use substitution. Let u = —4z then du = —4dx and
du
dr = —.
so dz = —
du 1 1 1
o —4zx _ uw 77— u — __,u - _ —4x
f(x)—/e dm—/e ) 4/6 du 1€ +C 1€ +C
: Ly
We will choose C'= 0 and so f (z) = —3€ z.

fe)= 3 | g(0) ==

F@=c® |g@=1

/flg = fg—/fg' becomes

1 1 1 1 1 1
/1176_4$ dex = —er_‘l”” — / —16_4:5 dx = —er_“ + 1 /6_4”’ dr = —~xe ™ + 1 (——6_4”3) +C
1 . 1 .,
= —= T——e "4 C
xe 166 +
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We check our result by differentiating the answer.

1 1 !
(—é—lxe_“ - —e 4 C> =

16
_ _1 —4x\! i —4z\/ _ _1 —4x _ A4\ _ i _ N4z
— _1 —4x —4z 1 —4r __ —4z
= 46 + ze + 46 = ze

3. /lnx dx

Solution: Let g(x) = Inx and f’'(x) = 1 Then we obtain ¢" and f by differentiation and
x)

=z | g(x)=Inzx
1

Fa)=1]g0)="

integration.

/f’g = fg—/fg’ becomes

/lnxd:p = xlnx—/x-ldx:xlnx—/ldx:xlnx—x—l—C

X

We check our result by differentiating the answer.

1
(zlnz—2+C) =lhr+z-~—-1=Inx
x
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