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18 . Si (x-12dx improper : x-1 = 0 = X = 11

u-substition : u==1 then du = ztdt but no tdt exists

partial fractions !

factor denominator: (t- 1) = ((t+1)(t - 1))" = (t+ 1(2)t -1)
controls controls # of
Aor Ax + B x ↓ repeated fractions x(X+ 1) is a degree 1 factor

1 Bfactors deg multi
(x+1)"(x-1)

=( +

(x+ 113
+ ix-i +

ex
*(x + 1) 1 2

(X- 1 1 2 (X-1) has multiplicity 2

(x+1x -12=x +

(x- +

(
&, this is time consuming to solve

a test would have you stop here

D
.

(x +1)

(x+x -1= +

-12 (x+12

1= A(x+1)(X- 12 + B(x - 12 + c(X - 1(x+1)2 + D(x+ 1)

when x= 1 : 1 = A(z)(0)" + B(0)2 + c(0)(z) + D(z)

1= 4D

D = 1/4

when x= -1: 1 = Alo))- 2(2 + Bl-2)2 + c)-z)(0)2 + D(0)
1 = 4B

B = 1/4

1= A(x-x
*

-x + 1) + B(x-2x + 1) + c(x+ x2-x- 1) + D(x + 2x +1)

x : 0x= Ax + cX 0 = A +CP9 O = A + c add
↓

x : 0x = - Ax +Bx + (x +Dx 0 = - A + y + C + 4
- 2 = - A +C

- z = 2C

X : 0x = - Ax - 2BX - CX +2DX 0 = -A - z - c + E 0 = - A - C
- i = C

c : 1 = A + B - c + D 1 = A +4 - C + i E = A -Cplu
9Sidx =Sc++ i+-*



17
.

S*** dx

u-substitution : u= X- 1 then du = xdx but we have (lx+ 1). dx

separate it

S*** dx =S* + x 1dx = Sx dx + Sxz-1dx
u-sub ↑

not arctan (Sx+ dx = arctan(x) +c)

partial fractions

you could do partial fractions from the beginning but I find partial
fractions with only a constant on top easier

Sxz- 1 dx

factor denominator : x-1 = (x + 1)(X-1)

factors deg multi 4

(x+1) 1 1 (x+1(x- 1= + i
(x-1) 1 1

4 = A(x -1) + B(X+ 1)

when x = 1 : 4 = A(o)+ 2B

2 = B

when x= -1: 4 = - 2A + B(O)
-2 = A

S&*** dx =S* 1 + 1xFi + 1x1dx

= 6/nx21 · -ZInk+ 11 +2In)x-11 to

= 3(n(x- 11 -2(n(x + 1 +2(n)x - 1 +c

check : 3x212x - 2x+ 1 +2x+

= - x1 +x2



21
.
Soln(4-2x)dx improper : 4-2x = 0 when X= 2

if you seeIn in integral then integration by parts

integration by parts or ultra-violet voodoo (uv-Svdu)
pick u by : the dv is everything left
Log
Inv

.
trig.

Algebra

rignonential
we run into a log immediately :

u = (n(4 -2x)du = 4-2x-2dx

du = 1dx v = X

uv-Sudu

=((n(4-2x)) · (x) = Solx) · (c=x)dx

= xoIn(4-2x)):Siz*x dx
↑ u-substitution in a commonly forgotten way

u = 2 - X
=> X = 2 - u

du= -1dx a
,
b are u-bounds
↑

a has different bounds
= X . In (4-2x)10 - S da than X

,
but I don't want

to solve for them so I

= X . In (4-2x) : -S du denote that they are

different using a and b
= X. (n(4-2x)) -S - 1 du

= X . In (4-2x)16 -2(n(u) -u

: X. (n(4-2x) - 2(n)2 -x) - (2 - x)16



25 . S. " sin (3x) cos(5x) dx

trigonometric integration :

identities given on test

SinAcosB= [sin (A +B) + sin(A-B)]

A= 3x B =5x

=S. (sin (3x +5x) + sin(3x - 5x)]dx

= S:"sin(8x)+ sin(-2x) dx

= [sin(8x)-Esin)-2x)]

32
. Siz cot() do

csX = cot(x) + 1

cotx = csc(x) - 1

= Cs()-1 do

* [cot(x)] = -cs(x) & this is not a derivative or integral we think

Scs(X)dx = -cot(X) -about often
,
it would appear in a list of

integrals on a test
=-zcot() -o z

58.Ssin(x) · cosh(X)dx
um
hyperbolic trig ; not part of course

43
.
Six-z2x+4)dx > too complex for a test

set up but do not solve

factor denominator : (x-2)" (x2 +4)

xX+4 is a deg 2 factor

factors deg multi 16
=
A

+
B

+
(x+D

(x -2) 1 2 (X-2((x2+4)(X-2)'(X-2)(x*
+4)

(x2+4) 2 1 ↑roots method fails as

this never disappears



Sx(xz-132dx

partial fractions only works when exponents are whole numbers

this uses a method called trig. substitution which we do not learn
in detail but you have seen in mobius

we would tell you take x = sect and solve

X=Seco
dx = secOtanG &O

= Ssecolsece-1 seco - tanGdo

seco-1 = tano

=Ssecoltanoseco - tanG : do

=Sseco'tar - secotano do

= Stanto do

=Scot dO

cot20 = CS0-1

= Scso-1 do

=> cot(O) -O +C

3. ScosOsin do

trigonometric integration :

identities given on test

replace lowest odd power

=ScosO .cost .sinG do

Cos = -Sine



=ScosO(l-sin) · sino do

= SIsino-sin") : costdo

u= Sin G

du = costdo

=Suo-no du

= ya - πu" + C

=sino-sin" + C

4
.
Sxedx

u-substitution : u = -12x then du = -12 dx but we have X : dx

two unrelated things being multiplied => integration by parts

LIATE = algebra is hit first

U= X du = dx
↓ - 12X

du= e-12xdx V = - 122

uv-Sudu

= (x)) -+ze) - S-ze-
"

dx

==Exe- 1x
+ ESe*

dx

==Exe*+ z)-ex) +c

=-xex - ,ye1x
+c


