5x-13
(x-3)(x-2)
5x-13 a_ . b (x—2)1,(x—3)1

(two distinct linear factors on bottom)

(x-3)(x-2) x-3 x-2

5-13= 25 (a8 (x-2)+ 1 (v-3) (2]

x—3
5x-13=a(x-2)+b(x—3)
x=2: 5-2-13=qa(2-2)+b(2-3) x=3:5:3-13=0a(3-2)+b(3-3)
-3=a0+b(-1) 92=a(1) 5x—13=ax-2a+bx-3b
-3=-} 5x—13=ax+bx-2a-3b
2=a 5x-13=x(a+b)-2a-3b
b3 ox-13 __2 , 3 —2Ztg;f—13
(x-3)(x-2) x-3 x-2
xrd 5 < repeating linear factor (x+1)(x+1)
(x+1)
x+t4 _ _a b
(x+1)* *+1 (x+1)?
(x+4) a 2 b 2 & finishi
_ +1)%+ +1 inishing up
WW (x+1)1(x ) (x+1)2(x ) xtd 1 3 '
2_x+1+ 5~ answer:
x+4=q(x+1)+b (x+1) (x+1)
x+4=ax+a+b
lx+4=ax+a+b
a=1,a+tb=4
1+b=4
b=4-1=3
22x+2 = 2x+22 x2+2xy+y? < perfect square trinomial
v o2l (x-1) (12)*+2(12)(-1)+(-1)*
2x+2 _ a b 9
M (x-1) x2-2x+1

(x-1)* %=1 (x-1)°

et 2 = gy (e e e ()

x—1

2x+2=a(x-1)+b S ) A x=1:
2x+2=ax-a+b X = +
a=92 -a+b=2 x2-2x+1 X~1  (x-1)? 2+2=a(0)+b
-2+b=2 b=4
b=4
z+1 . C e .
a1 z repeating and z-1 is distinct
z%(z-1)
z+1 =g+£+ c A
Py answer: —=+ —+ —=7
multiply by bottomof-LHS:
(z+1) a b c
22(’2_1)%=;ZZ(2_1)+Z_2(22)(2_1)+Z 2(z-1)
lz+1=az(z-1)+b(z-1)+c(2?) 0O=a+c b=- 0=-2+c
0z2+1z+1=az’-az+bz-b+cz> —atb=1 —a-1=1 c=2
-b=1 —a=2

=(a+c)z%+z(-a+b)-b
a=-2




5=0: O+];=a0(0—1)+b(—1)+c(02) z=2: (1 set b equal to -1, c=2, and z=2)
1=-b=b=-1 1-2+1=a-2(2-1)-1(2-1)+2(2%)
z=1:2=a-1(0)+b5(0)+c(1?%) 3=2q-1+8
2=c 3-8=2a-1
-5=2a-1
-4=2a
a=-2
z z-1 1 1

23-22-62 z(22-2-6) 2%2-2-6 (2-3)(z+2)

two distinct linear factors in bOttom

(e=3He 2 gy ~ w5 ) (2+2)+ 5 (2-3)(e+2)

1=a(z+2)+b(z-3)
z=-2:1=a(0)+b(-5)
1=-5b=>b=-1/5
z  _1/5 1/5 1 1 1(1)

z=3: 1=a(5)+b(0)

2352 g, 2z-3 z+2 5 (z2-3) 5

2
_t"+8 t? and t? (top expo. to be smaller.don't have this)
t?-5t+6 4
2 5 : 2, ,2 : 5V 24
1“—5t+6\Vi +0:+8 [~ /t” =14 goes 1In top —920
~t%+5t-6 (flip signs) 4
5t+2
2
2;:—+8=1+25t—+2 t in top vs.t® in bottom
t“—5t+6 t"—5t+6
5t+2 5t+2 a b .. .
e factor bottom (1=3)(1=2) _ 1-3 * 1o (distinct linear factors )
5t+2=a(t-2)+b(t-3) If(x)Jrg(x)dx
t=2:12=a(0)+b(-1)=>b=-12
t=3: 17=a(3-2)+b(0)=>a=17 If(x)dx +Jg(x)dx
a7 12
answer: _3 -9
x+4 1 2 | x+4 _(2/7 5/17
FERp X vsx“, so good to go! J—x2+5x—6dx _Ix+6dx +J—x_1dx
x+4 a b 2 5
= + =—In|x+6|+—=In|x-1|+C
(x+6)(x-1)  x+6  x-1 power rule 17 |x+6l+7 1 =11
x+d=a(x-1)+b(x+6) for logs: =71n|(x+6)2|+7ln|(x—1)5|+C
x=1: 5=a(0)+b(7)=>b=5,/7  bidrectional: 1 , -
aln(x)=Inx® ==In|(x+6)"(x-1)"|+C

x=-6: -2=a(-7)+b(0)=>a=2/7 7



Jt —t 2_9¢ Itt —t 2) _Jt(ﬁj)t(t-l)

a

—_—t —
t(t+2)(t 1) ¢t t+2 -1

1=a(t+2)(t-1)+b(¢)(¢ 1)+c(t (t+2)
t=0: 1=a(2)(-1)+6(0)(-1)+c(0)(2)=>1=-2a=>a=-1/2

)
t=1: 1=a(3)(0)+b(1)(0)+c(1)(3)=>3¢c=1=>c=1/3
-2: b=...7b=1/6

c

l

integral back....
1/2 I1/6dt Jl/?)dt

——ln|t|+Eln|t+2|+§|t—1|+C(answer)

3

5 ol 3> 2 1n bottom on x
x“+2x+1
x—2
x2+2x+1Vx?+022+0x+0 -2x
-x%-2x%-x flip signs
-2x%-x-0
2 o
t2x"+4x+2  flip signs here
3x+2
3
3x+2 .
2x—=x—2+2x— 3xvs x2, 1<2 in expos!
x“+2x+1 x“+2x+1 1
3x+2  (3x+2) a L0 J 3 1 p
e p— —_ + —
x?+2x+1  (x+1)%  *+1 (x41)? -2 X+l (x+1)? g

0
3x+2=a(x+1)+d
3x+2=ax+a+b

a=3, 2=a+tb—>b=-1 . )
x1*1 2 1
Jxldx _ C—— C (E Z-2x|| +3 In(x+1) |+
1+1 0
)-

0
2—%/-9(2/)%1;1(2

-2+3[ln2- 3ln1+——1

-2+3Iln2- 0+——1

(CN P Y o |

=-2+3[n2

1 1 1
1 _
Ix—2dx +3dex —Of(x+1) *dx
0

1
|
)

1 1
3ln(1 +E_T



atb a b
1 ==t
J c c C
0 x+1)x +1) 1=a(x2+1)+(ba+e)(x+1)
1 __a +bx+c =0: 1=a(1)+(c)(1)
(x+1)(x®+1) **+1  x%+1 l=a+c
1=a(x?+1)+(bx+c)(x+1) a,bc x=-1: 1=a(2)=>a=1/2
l=ax?+a+bx®+bx+cx+c 1=1/2+c
1=(a+b)x*+(b+c)x+a+c c=1/2 1 1 -1 1
a+b=0, b+c=0 atc=1 J =I1/2 +I 2; 2 dx
-a=b -b=c a=1-c 2 (x+1)(x2+1) ; x+1 / 1x +1
a:—b =1+b 1 1 x—1
=—(n41+n—huo+1n——j' dx
1+b=-b a=1+(-1/2)=1/2 2 2 ) a1
L=-26 =-(-1/2)=1/2 L x -
b=-1/2 —E(ln2 Inl)-—= Jx e x2+1dx
2 1
=241 _ 1 _ljlﬂ_J 1
u=x 2(ln2) 5 5 x2+1dx
du=2xdx ! 0
1 171 _
At o vds - 5 In2-5| 5 (in2-1n1)-(tan" (1)-tan"*(0))]
1 1] In2 V4
u(0)=0%+1=1 =§ln2—5[7—0—(z—0)] tan_l(%)
u(l): = =] 2_l[£_£]
T2t Te Ty y(=0,9;=1
2 1,0) angle=0
_ PR 2in2 7z _ 4ln2-2In2+x _ 2In2+x
B IR 8 - s
x2
29./ S e 2 5
* =1 z - = ol (two linear, 1 irreducib..)
2 4 xt-1 (x®+1)(x*-1)  (x®+1)(x+1)(x-1) ’ )
x“ vs. X
x> _axtb ¢ . d b=1/2,c=1/4,d=-1/4
(x2+1)(x-1)(x+1) x2+1 x-1 x+1

[y
x
[\
I

=1: 1=(a+b)(0)(2)+c

“=(a0+b)(-

(ax+b)(x-1)(x+1)+c(x+1)(x%+1
( (2)(2)+d(2)(0
=(-a+b)(-2)(0)+

b)(x—l)(x+1)+1/4(x+1)(x +1)-1/4(x*+1)(x-1)
0 1)(1)+1/4(1)(1)-1/4(1)(-1)
0=-b+1/4+1/4=>b=2/4=1/2

J+d(x%2+1)(x-1)
)=>c=1/4
)

c(0)(2)+d(2)(-2)=>d=-1/4

(get rid of a with x=0)

x=?  x?=(ax+1/2)(x-1)(x+1)+1/4(x+1)(x%+1)-1/4(x*+1)(x-1)
can't use x=1..(1-1) on (ax+1/2), x=0 b/c this would wipe away (ax+1/2)
x=2:4=(2a'+1/2)(1)(8)+1/4 (3)(5)-1/4(5)(1)



a=0!1 at end
4=(2a+1/2)(3)+15/4-5/4
4=(2a+1/2)-3+10/4
4=6a+3/2+10/4

0=6a—>a=0
2
x 0x+1/2 1/4 1/4 1 1 1 1
= + — == + = -1|-= +1|+
Jx4_1dx J 7 o x+1dx 5 tan (x) 4lnlx 1| 4lnlx 1|+C
0.05
0
-0.05
x2 . .
0.10 < has the identital graph to
-0.15 I x4_1
' 1/2+1/4_l( 1 )
o x2+1 x-1 4 \lx+1
-0.25
-1.0 -0.5 0.0 0.5 1.0 1.5 2.0 2.5 3.0 ;.3;
cosy ) ) .
J > : dy ,siny=t,cosydy=dt partial fractions
sin“y+siny—6 9
d di dt X Eoah
[ eowdr [ ar L e
(siny)+1sin(y)-6 J t*+t-6 J (¢-2)(¢+3) (-2)(t+3) -2 1+3
1 1 1
=—|—- dt
5)1-2 t+3 b=-1/5,a=1/5

=%[ln|t—2|—ln|t+3|]

—ll t—2
5 T+s

siny—2
siny+3

‘:%ln |+C



