MATH 253
Handout # 3

1. SOLUTION
For 1)

e
2

/x(ln r)%dr = (by parts: du = xdz..integrate..u = =,
1

v = In® .. differentiate..dv = 2Inx - %d:r)

€ €

- [%2 (lnx)zﬁ - /x—;2(lnx)%dx = % 1—-0— /x(lnx)da; =
1 1

z_

( by parts again: du = zdv..u = %,

—< _ [2Ing] +/ le=% -9 +0+3[5] =1 -1

For 2)
Use inverse subst. u=2+ Yz (u—2) =2 3(u—2)*’du=dx

—dutd
/2+\/_ / _3/ U =3 fudu — 12 [ du+12 [ 1du =

= 3u? —12u+ 12Inju| + ¢ (for any u # 0)
3(24 ¢a)? —12(2+ ¥T) +12In[2 + ¥/z| + ¢
and for the domain
u # 0 implies that z # —8 since (u — 2)3 = z.
For 3)
Complete the square: — (22 — 6z —7) = — [(x —-3)° — 16} :
so it is a parabola open down
with two roots © = —1,7 thus domain is (—1,7)

by substitution ©v = x — 3, dr = du,z = u + 3,we get

/;dx—/ﬁiudu—S/#dqu/Ldu—
\/7+6m—x2 ) V16 —w2 V16 — u2 V16 — w2

= 3arcsin§ — 5 szj (using v =16 —u?,dv=—2udu  u € (—4,4)) =

:Sarcsin%—\/E—i-c:?)arcsin"’T_?’—\/lG—uQ—i-c:



= 3arcsin 22 — \/T+ 6z — 2% + ¢ for z € (—1,7)

For 4)
by parts:
. . . L 2dx
du = 1dz.by integrating u = x,v = arctan 2z..by differentiating dv = ————
1+ (2z)
2
F(r) = [ arctan(2a) - 1dv = 2 - arctan(2z) = [ - da =
(x) arctan(2z) - ldx = z - arctan(2z) AL

2xd 1
= rarctan 2z — 0Ty arctan 2z — i/—du
1+ 422
( by substitution u = 1+ 422, du = 8zdz) = x arctan 2z — § In(1 + 42?)
so integral I =F(3)— F(0) = sarctan1 — § ln2—§—i1n2

(since arctan0 = 0,In1 = 0,¢ = 0).

For 5)
1

2 b) 1 1

2¢ + 1 2x 1 U 1
| iy :/7d /7d :l/ d l/ d

04x2+1$ 04m2+1x+04m2+1x 20u2+1“+20u2+1“

by substitution 2x = u, 2dr = du,we get

1
2 2r+1 1 1 1
/0 pro] dr = {Zln(u2+1)+§arctanu}0 =

1 In2 7w .
= 1n2—|— arctanl—T—l—8 since In1 = 0, arctan 0 = 0.

For 6)
by parts (du = sin £dx.by integr...u = —3cos £,v = €3 by diff...dv = 363“‘(1:16)

F(x):/e?’msmxdx—e “(—3cos§) — /(—3)COS§'€3m-3dIE:
= —3e* cos £ + 9/005% ce3dy =

by parts again(du =coszdr..u=3sin%,v ..as above)

= —3e* cos £ +9 {3 sin 2 - e3 — /3sin§ : 363’”dx] =
—3e% cos £ + 27e* sin £ — 81F(x),solve for F(z) :

82 F(x ):—363”” §+27e3xsm§+c,

thus F(z) = g5(—3€* cos £ + 27¢3 sin £) + c.

For 7)

Domain x > 0 and subst u = 2 + /x (u—272=z 2(u — 2)du = dx

24 4

2+\F



:2/(u—4—l—%)du:u2—8u+8ln|u\:

= (24 v2)* =82+ Z) +8In(2+x) +c=

(also) = = — 4y/z + 8In(2+ /z) +c.

For 8)

use inverse subst. u=2++vz+1 (u—2) =2+ 1 and dz=2(u—2)du
For x > —1

1 2(u — 2) u—2 1
—dz/—dz?/ dz?/d—4/—d:
/2+\/x+1 ! u B u N u
=2u—4lnjul+c=4+2yz + —41n’2—|—\/x—|—1’+c.

OR by subst.
u=2++Vxr+1ldu= 2\/iﬁdﬂcand
Y eemrg [ 2Vedl g 2w=2)
dr = = du =
24 x+1 Vet 24+ xr+1 2vetl U
as above.
For 9)

0
/x26*3xdx =(by parts :
-

du = e *dz.. by integr.... u = —ge 3 v = 22.by diff...dv = 2zdx)
—3z 10 0 -3z 3 0
2
= [6_3 le T /1 6_3 2xdr =0+ % +3 /lxegmdx

(by parts again: du = as above,v = z...dv = 1dx)

63 2 —3z —3z 0 63
_ S ¢

5 36_3x—f6_3-1d1;}1:3

_ 5e3 — 2
_ 3(%_%)_%(1_63)2639267+2_%: o

e3P+ )i -

For 10)

Complete the square 22 — 4z = (z — 2)? — 4 so

I:/Zx\/4m—x2dx:/2x\/4—(x—2)2dx:

(using u =z — 2,2 = u+ 2,du = dz,u = —2,0)
0 0
0
:/ (u+2)\/4—u2du:/U\/4—u2du+2/\/4—u2du:
—2
) Lo

for the first integral use substitution 4 — u? = v, udu = —%dv,

for the second use Table or by parts or by subst. u = 2sint, du = 2 costdt



4
0
so [ = —%/\/ﬁdv + [u\/4 — u? 4 4 arcsin %}

0

-2

3
Or 4/COSt\/4 — 4sin’tdt = (...8cos’t) = 4
0

O\wlﬂ

(1 + cos 2t) dt]

4 8
= [—%v%]o +4arcsinl = —% +4-5 =27 — 3
For 11)
by parts:

d
du = (3z + 2) dz.by integr...u = 32 + 2z,v = Inz..by diff....dv = %
/(3x+ 2)Inz = (%mz + Qx) Inz — / (%x2 + 295) Lde =
- (%xQ + Qx) Inz — / (%x + 2) dx

:(%m2+2m)lnx—%m2—2x+c for z > 0.



