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<C4> PARTIAL FRACTIONS

Answers - Worksheet A

1 a x=—4 = -12=-64= A4=2

x=2 = —-6=6B = B=-1

2 a 2=Ax+3)+B(x+1)
x=-1 = 2=24 = A=

x=-3 = 2=-2B = B=-1

¢ x+t1=A4Ax-5)+Bx-3)

x=3 = 4=-24 = A=-

x=5 = 6=2B = B=3

4x-1 _ 4
(x+2)(x—1)  x+2
dx—1=Ax—-1)+B(x+2)
x=-2 = -9=-34 =
x=1 = 3=3B =

_B
x—1

I
—_ W

3 a 5 =4, B
(x-D(x+3)  x-1 x+3
8=A(x+3)+Bx—-1)

x=1 = 8=44 = A=2

x=-3 = 8§=-4B = B=-2

) 8 _ 2 2
T (x=Dx+3)  x-1 x+3

10x _ A4 B

c = + =

(x+4)(x-1) x+4 x—1

10x=A(x—1)+B(x+4)
x=-4 = -40=-54 =
x=1 = 10=58B =

. 10x _ 8
T o(x+4)(x-1) x+4

+

2z
x—1

x+2 _ B
(x=1)(x—4) x—4
x+2=Ax—-4)+B(x-1)

A
x—1

x=1 = 3=-34 = A4=-1

x=4 = 6=3B = B=2
x+2 _ 2 1

¥ -5x+4  x-4 x—1

x+2  _ A4 ., B
(x=6)(x+4) x-6 x+4
3x+2=A4A(x+4)+B(x—-6)

x=6 = 20=104 = 4
x=-4 = -10=-10B = B
3x+2 2 1

. 5 = +
x“—=2x-24 x—6 x+4

x==2 = 5=-54 = A4A=1
x=1 = 10=3B = B=4
x—3=A(x—-1)+Bx

x=0 = 3=- = A4=3
x=1 = B=-2

x+10=4Q2 —-x)+B(1 +x)
x=-1 = 9=34 = A=3
x=2 = 12=3B = B=4

x=9 Ei_’_
(x—D(x-3) x—1

x—=9=A4A(x-3)+B(x-1)

x=1 = 8=-24 = A=4
x=3 = —-6=2B = B=-3

_B
x=3

x—1 __ 4 , B
(x+2)(x+3) x+2  x+3
x—1=Ax+3)+B(x+2)

x=-2 = A=-3
x=-3 = 4=-B = B=4
x—1 _ 4 3

T (x4+2)(x+3)  x+3  x+2

sx+7 _ A4, B

x(x+1) T ox x+1
Sx+7=Ax+ 1)+ Bx

x=0 = A=7
x=-1 = 2=-B = B=-2
Sx+7 _ 7 2
Tt +x ox x+1
4x+6 _ 4 I B

(x+3)(x-3) T x+3 x-3

4x+6=A(x—-3)+ B(x+3)

x=-3 = -6=-64 = A4

x=3 = 18=6B = B
4x+6 1 3

. = +
x2-9 x+3 x-3

Il
W —

38—x - A n B
4+x)3—-x) 4+x 3—x
38 —x=A(3 —x)+ B4 +x)
x=—4 = 42=T74 = A4
x=3 = 35=7B = B
38—x _ 6 5
T 12-x—x? 4+x 3—x

Il
(9]
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4x -5 _ 4 T B . 1-3x _ 4 n B
Qx+1)(x-3) 2x+1 x-3 L Bx+4)(2x+1)  3x+4  2x+1
4x-5=A(x—-3)+B(2x+1) 1-3x=42x+ 1)+ BBx+4)
=—1 = 7=-I4= 4=2 =—3 = 5=-34 = 4=-3
x=3 = 7=7B = B=1 x=-3+ = 3=3B = B=1
-5 _ 2 1 1-3x _ 1 3
T o@x+D)(x-3)  2x+1 x-3 T GBx+4)(2x+1)  2x+1  3x+4
x+l _ 4, B | 5 __4 B
x(1-3x) X 1-3x Cx-1)(x+2) 2x—1 x+2
x+1=A4(1-3x)+ Bx 5=A(x+2)+B(2x—-1)
x=0 = A=1 x=1 = 5=34 = 4=2
x=1+ = $=1B = B=4 x=-2 = 5=-5B = B=-1
S I . 5 _ 2 1
T ox-37 x 1-3x T2 43x-2  2x-1 x+2
2410 _ 4 . B n -7 _ A4 | B
(4x-1)(2x+3)  4x—-1 2x+3 (x+D(x=3) x+1 x-3
2x+10=A4A2x+3)+B(4x—-1) Ix—T7=A4Ax-3)+Bx+1)
x=1 = =14 = 4=3 x=-1 = -10=—44= 4=3
x=-3 = 7=-7B = B=-1 x=3 = 2=4B = B=1
2x+5)  _ 3 1 -7 _ 5 L1
T8 +10x—3 4x—1  2x+3 X -2x-3 2x+1)  2(x-3)
1-3%x  _ 4 , B
A+x)(1-2x)  14+x 1-2x
1 -3x=A4(1-2x)+ B(1 +x)
x=-1 = 4=34 = A4=4%
x=4+ = -1=3B= B=-1
Lo 1= 4
T l-x-2x  3(1+x)  3(1-2x)
4 x=4 = 84=214 = A=4
x=-3 = -56=28B = B=-=2
x=1 = -12=-12C = C(C=
x=1 > 2=-1y = =—
x=2 = 30=15B = =2
x=-1 = -12=12C = =—
xX=- = 32=164 = =2
x=-1 = 12=4C = C(C=3
coeffs of x* = 1=4+B = B=-1
x=3 = 196=494 = A=4
x=-1 = 21=-IC = C(C=-6
coeffsof x> = 20=44+2B = B=2
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5 qx+14=Ax+1Dx+3)+Bx-2)(x+3)+C(x—-2)(x+1)
x=2 = 30=154 = A=2
x=-1 = 6=-6B = B=-1
x=-3 = -10=10C = C=-1
20— 6x+20=A(x + 2)(x — 6) + B(x + 1)(x — 6) + C(x + 1)(x + 2)
x=-1 = 28=-74 = A4=-4
x==-2 = 40=8B = B=5
x=6 = 56=56C = C=1
9x—14=A(x— 1> +Bx+4)(x— 1)+ Clx + 4)
x=-4 = -50=254 = A=-2
x=1 = -5=5C = C(C=-1
coeffsof x> = 0=A4+B = B=2
3x = Tx —4=A(x—2)*+ B(x - 3)(x — 2) + C(x — 3)
x=3 = A=2
x=2 = —-6=-C = C(C=6
coeffsof ¥ = 3=4+B = B=1
6 2’'+4  _ A, B, C

x(x—1)(x—4) - X x—1 x—4
2x* +4=A(x— 1)(x — 4) + Bx(x — 4) + Cx(x — 1)

x=0 = 4=44 = A=1
x=1 = 6=-3B = B=-2
2
x=4 =  36=12C -~ (=3 s —2x*4 _1_
x(x—1)(x—4) X
9 _ 4 ., B _ C

(x=2)(x+1)>  x-2  x+1  (x+1)>
9=A(x+ 1) +B(x-2)(x+ 1)+ C(x - 2)
x=2 = 9=94 = A=1
x=-1 = 9=-3C = Cc=-3
9 1

coeffsof ¥ = 0=4+B = B=-1 .. =
(x=2)(x+1) x=2

x* +11x-21 __4 . B _C
2x+D(x-2)(x-3) 2x+1 x—2 x-3
F¥H1Ix=21=AKx -2)(x = 3) + BQx+ 1)(x = 3)+ CQ2x + 1)(x - 2)

2z
x—1

J’_

3

x—4

x=-1 = B=34 = 4=3

x=2 = 5=-3B - B=-1

x=3 = 21=7C = C=3 Colloal 3 3]
T @x+1D)(x=2)(x-3) x-3 2x+1 x-2

0x+9 _ 4 . B . C

(x—4)(x+3)*  x-4  x+3  (x+3)°

10x +9=A(x +3)*+ B(x — 4)(x + 3) + C(x — 4)

x=4 =  49=494 = 4=1

x=-3 = 21=-7C = C(C=3

coeffsof x> = 0=A+B = B=-1 . 0x+% 1 1 4 3
(x=4)(x+3)*  x-4  x+3  (x+3)
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N+dxts _ 4 . B . C
(x+D(x+2)°  x+1  x+2  (x+2)
¥ Hax+5=A(x+2) +Bx+ D)(x+2)+ Cx+ 1)

x=-1 = A=2
x=-2 = 1=-C = C=-1
2
coeffsof x> = 1=A+B —~ B=-] - M4+ 2 1 1
(x+D(x+2)?* x+1 x+2  (x+2)
16-2x __4 , B _ C

(x=3)(x+2)(x-2) - x-3 x+2 x—2
16 — 2x = A(x + 2)(x — 2) + B(x = 3)(x — 2) + C(x — 3)(x +2)

x=3 = 10=54 = A4=2
x==2 = 20=20B = B=1
x=2 = 12=-4C = (C=-3 . oo _ 2z , 1 3
(x=3)(x"—-4) x—3 x+2 x—2
2-9x _4 , B . C

(=321  x-3  2x-1 (2x—1)
2-9x=AQ2x -1+ Bx—-3)2x— 1)+ C(x - 3)
x=3 = -25=254 = A=-1
x=1 = -2=-2C = C=1
2-9x 2 T 1 1

coeffsof x> = 0=44+2B = B=2 . = —
x=3)2x-1)* 2x-1 (@2x-1)* x-3

3+24x—4x2E 4 ., B ., C
(x+D)(x—4)* x+1  x—-4  (x—4)*
3424x —4xX*=A(x -4’ +Bx+ Dx—-4)+ C(x+ 1)
x=-1 = 25=254 = 4=-1
x=4 = 35=5C = (=7
3+ 24x —4x* 7 3 1

coeffsofx* = —4=A+B = B=-3 . = -
(x+D)(x-4)?* (x—4)? x-4  x+1

9x? —2x-12 _4, B _ C

x(x+3)(x=2) x x+3  x-2
9x* — 2x — 12 = A(x + 3)(x — 2) + Bx(x — 2) + Cx(x + 3)

x=0 = -—12=-64 = A4=2
x=-3 = 75=15B = B=5
2
x=2 = 20=10C = (C=2 o X222, 5 4 2
X" +x°—6x X x+3 x—2
5¢°+43x-20 _4 B, C
X (x+4) X x2 x+4
5% +3x =20 = Ax(x + 4) + B(x + 4) + Cx’
x=0 = —20=4B — B=-5
x=—4 = 48=16C - =3
2
coeffs of X* = 5=4+C = A=2 Sx43x-20 _2 5, 3
X +4x2 X x? x+4
13 -3x7 __ 4 . B C
Q@x+3)(x-1)*  2x+3  x-1  (x-1)°
13 -3x"=A(x - 1)+ B2x + 3)(x — 1) + C(2x + 3)
x=-3 > Z=2Zy = A=1
x=1 = 10=5C = (=2
2
coeffsof x> = —3=4+2B = B=-2 . 13-3x = = 1 2 ,_ 2 -
2x+3)(x-1) 2x+3 x—1 (x—=1)
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26-x-x _ 4 . B . C
(x—=D)(x+3)(x+5) T ox-1 x+3 x+5

26—x—x"=A(x+3)x+5)+Bx—1)x+5)+Clx—1)(x+3)

x=1 = 24=244 = A=1
x=-3 = 20=-8B = B=-3
2
x=-5 =  6=12C - (=4 o Hooxex 15 4 1
(x=D(x+3)(x+5) x-1 2(x+3) 2(x+95)
7  a xX’=A(x-2)(x-6)+Bx—-6)+Cx—-2)
x=2 = 4=-4B = B=-1
x=6 = 36=4C = C=9
coeffs of x° = A4=1
p XFw+9 _ . B, C
(x—=D)(x+5) h x—1 x+5
¥+2x+9=A(x - 1)(x+5)+Bx+5)+Cx—1)
x=1 = 12=68 = B=2
x=-5 = 24=-6C = C=-4
coeffs of x* = A4=1
8 a x+ 3
x2+x—2)x3+4x2+0x— 2
X+ X - 2x
3 + 2x — 2
3 +3x — 6
- x+ 4
quotient: x +3 remainder: —x +4
b X +4x* -2 —x+3+ 4—x
Prx—2 24x-2
4-x _ A4 . B
(x+2)(x=1) x+2  x-1
4-—x=Ax—-1)+Bx+2)
x==2 = 6=-34 = A==
3 2
x=1 = 3=3B = B=1 X ™-2_, 43 2 4 L
x“+x-2 x+2 x—1
9 a (x-3)@x+1)=x"-2x-3
1
¥-2x-3) ¥ +0x+ 3
¥ —-2x—- 3
2x + 6
. X +3 =14+ 2x+6
T (x=3)(x+D) (x=3)(x+1)
2x+6  _ 4 , B
(x=3)(x+1)  x-3 x+1
2x+6=A(x+1)+B(x—-3)
x=3 = 12=44 = A=3
2
x=-1 = 4=-43 = B=-1 . % 34 3 _ 1
(x=3)(x+1) x-3 x+1
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b x—- 3
x2—4) ¥ -3 - x+ 2
X+ 0x° — 4x
—3x +3x + 2
—3x + 0x +12
3x - 10

x3—3)262—x+2 3+ 3x2—10
x" =4 x" =4
3x-10 - A n B
(x+2)(x—-2) x+2 x—2
3x-10=4(x—-2)+ B(x +2)
x=-2 = -16=—44 =

—4=4B =

x=2 =

¢ 2
X+6x+8) 2 + Tx + 0
2 +12x +16

— 5x —-16
2 — p—
] gx +7x =9+ 25x 16
X" +6x+8 x“+6x+8
-5x-16 _ A n B

(x+2)(x+4)  x+2  x+4
~Sx—16=A(x +4) + B(x +2)
x=-2 = —6=24 =

x=-4 = 4=-2B =
d 3x+Dx—-1)=3x*-3
(x—4)x+5)=x>+x-20

3
x2+x—20) 337+ 0x — 3
3x> + 3x — 60
— 3x +57
3(x+D(x-1) =3+ 57-3x
(x—4)(x+5) (x—4)(x+5)
57-3x = A + B
(x—4)(x+5) x—4 x+5
57-3x=A(x+5)+B(x—-4)
x=4 = 45=94 =

72=-9B =

x=-5 =

© Solomon Press

A=4
B=-1
A=-3
B=-2
A=5

B=-8

¥ =3xt—x+2 —y_34 4 1
x* -4 B xX+2 x=2
2047 _ 5 3 2
X% +6x+8 x+2 x+4
. 3(x+D(x-1) =34+ 5 8
T (x-4)(x+5) x—4  x+5
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3x- 5
XH4ax+3) 3 + T+ O0x + 4
3x° +12x¢° + 9

— 5x> - 9x + 4
— 5x* —20x — 15
11x +19
3xz+7x2+4 —3r— 5+ i1x+19
x“+4x+3 x“+4x+3
lx+19 _ 4 . B
(x+D(x+3) x+1 x+3

11x+19=A(x +3) + B(x + 1)

4x+6=A4A(x—-3)+B(x+1)
= 2=-44 =
j—l

x=-1

o

A
x=3 = 18=4B B

© Solomon Press

x=-1 = 8 =24 = A4=4
x=-3 = -14=-2B = B=7
2
2x2—7x+3) 47 — Tx + 5
2xF —l4x + 6
Tx — 1
. A =Tx+5 _ Tx—1
T —T7x+3 2x% —Tx+3
7x-1 __4 _ B
Q2x=-D(x-3) 2x-1 x-3
Tx—1=Ax-3)+B2x-1)
x=% = §=—§A = A=-1
x=3 = 20=5B = B=4
2
x2—2x—3) 2% + 0x + 0
2 —4x — 6
4x + 6
2x° 4x+6
C 2 EZ—'—ZL
x“=2x-3 x“=2x-3
4x+6  _ 4 | B
(x+1)(x-3) T ox+1 x-3

o=

3 2
3x2+7x +4 =3y _5+ 4 T 7
x“+4x+3 x+l  x+3
A =Tx+5 _5 1 4
232 —Tx+3 2x—1 x=3
) o', 109
T ox*-2x-3 2x+1)  2(x-=3)
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X
x2—6x+5) ¥ -6+ 6x + 1
X — 6x* + 5x
x + 1
X —6x2+6x+1 _ x+1
- - =xt+ -k
x2—6x+5 X2 —6x+5
X+1 = i + B
(x—1)(x-5) x—1 x-=5
x+1=A4Ax-5+B(x-1)
x=1 = 2=-44 = 4=-1
3 2
x=5 = 6=4B = B=2 votrsedl Ly 3
xX“—6x+5 2(x—-1) 2(x-5)
3x + 4
3 —dx—4) 9 + 0 —27x — 2
Ox® —12x* — 12x
12x* — 15x — 2
12x* — 16x — 16
x +14
3
9x2—27x—2 =3r+4+ 2x+14
3x"—-4x-4 3x"—-4x-4
x+14  _ 4 . B
Gx+2)(x=2) 3x+2 x-2
x+14=4(x—-2)+B(Bx+2)
x=—2 = =34 = 4=-5
3
x=2 = 16=8B = B=2 O Z2Tx72 _3ppq- S 4 2
3x"—4x—-4 3x+2 x—2
10 x5 4, B 11 a x@x+5)=Ax+2)7+Bx-D(x+2)+Cx—1)

(x=D2x+1)  x-1 2x+1
x+5=A42x+1)+B(x—-1)

x=1 = 6=34 = A4=2
x=—-1 = 3=-3B = B=-3
. -2 __3
- 1) x—1  2x+1
f/(x)==2(x-1D72+32x+ 1) x2

_ 6 _ 2

Qx+1? (x-1)?

SP: 6 2

D oD
6(x— 1" —22x+1)*=0
X¥+10x-2=0

o= ~10£V100+8

x=-5+33

b x=-1 ..

x=1 = 9=94 = A=1
x=—2 = 6=-3C = C=-2
coeffsx’ = 4=A+B = B=3
y=3
f)=(x-D"+3x+2)" =2(x+2)7
f/(x)=—(x— 1) =3x+2)7+4(x+2)"

grad= —3 —3+4=

FN[Y)

Ly=t=3a+0
4y—-2=3x+3

3x-4y+5=0
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