Solutions 8(e) 1

|Complete solutions to Exercise 8(e) |

1. (@)
Ierde = ZJ' xe*dx = Z[eX (x —1)] +C
%/_J
by EXAMPLE 19
(b) jtsin(t)dt. Using the priority list we have
u=t V' =sin(t)
u'=1 v=jsin(t)dt = —cos(t)
by (8.7)

Substituting these into (8.45) gives
Itsin (t)dt =t[—cos(t)] —I[—cos(t)]dt

=t cos(t)+Icos(t)dt
=—tcos(t)+sin(t)+C =sin(t)—tcos(t)+C
Ty B8
2. (a) chos(?)q)dq. Let
u=q V' =cos(3q)
u'=1 v:jcos(Bq)dq :singSq)
Applying (8.45):
_[qcos(3q)dq :uv—ju'vdq
_sin(3q) sin(3q)
BRI - 3
%——Ism (3g)dq
qS|n(3q)__ ~cos(3q) C
3 3 3
=q sm(33q) coséSq) +C :%[quin(Bq)+cos(3q)]+C
(b) Apply (8.45):
u=In(s) V=g’
u’=% sz'szd3=5_33
(8.7) J.sin(t)dt =—cos(t)
(8.8) _[ cos(t )t = sin(t)

(8.45) '[uv'dx =uy —'[u'vdx
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[s°In(s)ds =uv—[u'vds
:%n(s)_ | E%}ds

s° 1
=§In(s)—§jszds

3 3
:S—In(s)—l[s—j+c
3 3 3

:§(3In(s)—1)+c

(Simplifying)

3. Let
u=t V' =e”
2t
u'=1 v=|e*dt = £
by (8.41) 2
Using (8.45)
'[teZt dt:uv—'[u'vdt
eZt e2t
=(t)——|(1)—dt
0% -J0%
2t 2t
=te__ e_ +C
2 4
by (8.41)
eZ’[
:T(Zt—1)+C [Factorizing |
4. Let
u=p V=J1+p=(1+p)
u'=1 V=I(l+ p)]/2 dp
1+ p)”? 2+ p)”
oy 32 3
un+1
nd —
(8.1) J'u - n+1
(841) J’ektﬂndt: ekt+m/k
(8.45) Juvdx = uv—ju'vdx
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Applying (8.45) gives

[ o= - I{z(n p)s/z}jz(u P

3

We still need to find [ (1+p)"dp.

1+p)”  2(1+p)”
1+ p)’dp= ( =

I( )" dp 5/2 5
Substituting this into (*) and adding a constant C gives

2 2
I py1+ pdp :g[p(1+ p)e’/2 —€(1+ p)5/2}+c

_2 (1+p)* [p—§(1+ p)}rC

3

taking out a common
factor of (1+ p)3/ 2

2 2 2
Sl e-g-gele

2 32| 3 2 2 32
=21 Zp-Zl+Cc==2q(1 3p-2]+C
5+ p) {59 5} l5(+|o) [3p-2]+

_3x5

5. Jln(x)dx = I(l x In(x)}x . By using our list we have

u=In(x) v =1

1
— = ld =
u 2 Vv I X =X

Substituting these into (8.45) gives

jln x)dx = xIn(x)- J'[x.ﬂdx

:xln(x)—jldx
=xIn(x)-x+C=x[In(x)-1]+C
6. We have

j Ste 'dt
T 10x10°

_ 2959 _[0 te'dt (*)
T10x10°

How do we integrate te ' ?
Use the integration by parts formula (8.45):

u=t vi=e
u'=1 v:je’tdt:—e’t

(8.45) Juvdx =uv— j u'vdx
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j; te'dt=[—te | + j; edt

_ 7t <t
_[_te :'0—[8 :Io
=—te'—e "' +1 (Substituting)
Putting this into (*) gives
i=500(1-e " —te™")
7. Substituting L =10 x 10~ and v = zcos(z) into the given formula:

T J{tcos(t)at] *)

How do we integrate within the brackets?
Use (8.45) (integration by parts).

u=t V' =cos(t)
u'=1 V:Icos(t)dtzsin(t)
Substituting into (8.45) gives
[ teos(t)dt =[tsin(t)] - [ sin(t)dt
:tsin(t)+[cos(t)]; =tsin(t)+cos(t)-1
Substituting this into (*) gives
[tsin(t +cos(t)—1]2 :50['[s,in(t)+cos(t)—1]2

20x103
8. We have
=T 1073.f re'ds (*)
Consider j;tze"dt. Let
u=t? V=g
u'=2t v:‘[e“dt:—e‘t

Substituting these into (8.45) gives
1o - 2( -
[ tetdt=|t*(-e") ] +j 2t(e

=—(1e)+ 2[0 te'dt
=—e142 {[t (—e )]z - .foll.(—e‘t )dt} (applying (8.45) again)
— ety z{[_tet T[] }

—ely2 {(—1.e‘1)— e —1]} — el 4et12=2_5¢"

Putting this into (*) gives:
P (2 5e‘1) 160.60 =161 A
1x1072

(8.45) Juv%ﬁzuv—ijm



