Solutions: 7.1

3. We choose
uU==x V= %sin 5
du=1dx dv=cosbxdzx
So we get
1 . 1.
rcosdbr dr = 5xsm5w — gsm5x dx
inb 1
= x&; :c + 2—5cos5x+c
8. We choose
u = z2 V= % sinmx
du =2x dx dv = cosmz dx
We obtain

1 ) 2z
22cosmzdr = —z%sinmz— [ = sinmz dz
m m

22 sinma 2

= ——— — — [ xsinmz dz
m m

Now we need to evaluate f rsinmax dx. So now we choose

U= U:—LCOSWL(E
m

du=1dr dv=sinmzdx

and we get
. T cosSmx 1
rzsinmrdr = ———+ | —cosmxdx
m m
xrcosmx  sinmax
= — + 5
m m
So combining the two we obtain
9 r?sinmzr 2 rcosmr  sinmx
zecosmxy = ——— — — | — + 5
m m m m
2 . .
xresinmx 2xcosmx  2sinmx
= + 5 — — +C
m m m
10. We choose L
u=sin""x v==
du=—=2—dr dv=1dx

V1—x2

and we get

.1 .1 x
sinT"xdx = zsinT x— | —— dz
/ /\/1—3:2
= zsinlz+V1—-22+C

13. We choose
u = (Inx)? v=u1

du= 22 dy dv=1dx



and we obtain

/(1nx)2 dr = x(nz)? —/21na: dx
r(nz)? —2(xlnz —z)+C

15. We choose
u = sin 360 v = %626

du = 3cos30d0 dv = e2?df

and we obtain ) 3
/ e?? sin 30d0 = 5 sin 3020 — 5 / e?? cos 30d6

and now we must integrate [ e?% cos 30, and now we choose

u = cos 36 v = %629

du = —3sin30d0 dv = e29dp

and now we have
1 1 1 )
3 sin 3020 — g / e?? cos30d0 = 3 sin 30?0 — g <2 cos®? €20 + g /620 sin 30d0>
1 3 9
= 3 sin 30’ — 1 cos 3020 — 1 /629 sin 36d60

So we get the equation
13 1 3
vy /629 sin 36d6 = 3 sin 302 — 7108 30e2?

and so 5 5
20 . A 20 2 2
/e sin 30d6 = 13 sin 36e 13 cos 30e“0 + C'

20. We choose
u=a241 v=—e¢"

du =2xdx dv=e *dx

and so
/(:E2 +1)e P de=—(2? +1)e "+ 2/1‘6_’” dx

and for this new integral we choose

U==x v=—e"%

du=1ldxr dv=e *dx

and we get
/(x2 +1)e P de=—(2? +1)e " + 2/306_“’ dr = —(2>+1)e ™ +2(—ze™® + /e_g” dx)
= —(2*+1)e " -2z " 2"+ C
And so
1
/ (2 + e = (—(2*+1)e " —22e " =2 +C)|}
0
= (=2t -2t -2~ (-1-0-2)
—6
e



21. We choose

u=Inx v=—-1
du:%d:v dvzrigdm
and we obtain
/hﬁd _ _lﬂu/idx
2 T x>
| 1
- 2 _Z4c
T T
SO ) )
Inx Inz 1 In2 1 1—1In2
[ e () - (5 -s)-e-n=15
41. (a) We choose
u=sinz V= —COST

du =cosx dx dv=-sinz dz

and we get

in 2
/SinQQCd(E:—SinxCOSl’+/COS21'd{,C:—Sln2 x—l—/ldw—/sinzmdx

and so solving for [ sin®z dz we obtain

. 9 sin2r
dr = — —+C
/smxw 1 —|—2+

(b) We choose _
u = sin®z fu:f—s‘“Qer%
du =sin2z dr dv =sin“z dx

.4 . 9 sin2x «x . sin2x «x
= _— —_— —_ 2 — —
/sm z dx sin a:( 1 + 2) /(sm x)( 1 + 2) dx
. ) .
. 9 sin2zx =z sin” 2z sin 2z
= - = dx — d
sin x( 1 + 2) +/ 1 X /x 5 x

~3 4
/sin22x dr = _51111 x +x

and to compute [ zsin2z dz we choose

and we obtain

We know from part (a) that

U==x vz—%cost

du=1dx dv=sin2x dx

and we obtain

1
/xsin2x der = fifccostJr/costc dx

1 1
—550 cos2x + 3 sin 2x

and so combining everything we obtain

in 2 in4 1 1
/sin4xd:c:sin2 (—Sm4x+;c>—SH11633+Z+433005296—4sin2x




42. We choose
u=cos" lzx v=-sinx

du=—(n—1)cos" 2zsinxr dr dv=cosz dx

and we obtain

/ cos" x dx

cos" tasinz + (n — 1) /cos"*2 rsin?z de
= cos" lasinz + (n—1) /005”72 z(1 —sin’ z) dx
= cos" tzsinz + (n—1) /005"72 xdx—(n—1) /cos” x dx

So we have
n/cos” xdr = cos" tasing + (n—1) -/cos"_2 x dzx

and we finally get
1 -1
/cos" cdr==cos" lgsing + —= /cos"*2 x dx
n n

(b) From the formula, we get
1 1 1
/60521' dr = icosxsinx—i— 5/1 dr = §cosxsinx+ g
(¢) From the formula, we get
1 3 1 3/1
/005433 dx = 1 cos® x sin x + Z/COSQQU dr = Z cos® xsinz + Z (2 cosrsinx + g)

45. If we let

(Inz)"+?!

U= v =

n+1
du=1dz dv:%

x(lnx)" 1 1
1 n 1 n+1
/(nl’) dr = 1 _n 1/(11.’17) dzx

then we obtain

This re-arranges to
/(lmc)"+1 dr = z(Inz)" ™ — (n +1) /(lnx)" dx

which is the same as what we want.

55. At some z-value, the shell is a cylinder with radius « and height e” —e~*. So the area is 2rz(e” —e™*).
Therefore, the integral we seek is

1 1 1
/ 2nx(e® — e ) dx =27 (/ xe® dx — / xe™” dx)
0 0 0

For the first integral, if we let
u=2x v=e"
du=1ldxr dv=e€"dx

/xe‘”dac::cﬁf/ewdz:a:e"”few

Then we obtain



Likewise, for the second integral, if we let

u=2x v=—e%

du=1dx dv=e"

/:Ee*‘”” doe = —ze " + /e*w do = —ze * —e™ "

So, back to what we want, we have

and we obtain

62. If we let

Then we have

For our new integral, if we let

then we get



