<C4> PARTIAL FRACTIONS

Answers - Worksheet A

1 a x=-4 = -12=-6A=>
X=2 = -6=6B =

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

c X+1=AX-5)+B(Xx-23)
X=3 = 4=-2A =
Xx=5 = 6=2B =

-1 _ A | B
(x+2)(x-1 X+2 x-1
Ix—1=A(x-1) +B(x+2)
Xx=-2 = -9=-3A =
x=1 = 3=3B =

3 a8 - A,B
(xX=D(x+3) x-1 x+3
8=A(x+3)+B(x—1)
x=1 = 8=4A =
x=-3 = 8=-4B =

8 _ 2 2

T oD(x13)  x-1  x+3

c ox  _ A . B
(x+4)(x-1 X+4 x—1
10x=A(x—1) + B(x+ 4)

Xx=-4 = -40=-5A

=
x=1 = 10=5B =
2

10x _ 8

K (x+4(x-1) x+4 x-1

X+ 2 _ A
(x—D(x—4)  x-1
X+2=AKX-4) +B(x-1)
x=1 = 3=-3A =
Xx=4 = 6=3B =

X+2 _ 2 1
" X%-bx+d  x-4 x-1

+_B
x—4

3x+2 - A + B
(x—=6)(x+4) X—6 X+4
3x+2=A(x+4) +B(x-6)
X=6 = 20=10A
x=-4 = -10=-10B

3X+2 2 + 1

=
=

" X_2x-24  x-6 x+4
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x—3=A(x-1) +Bx
x=0 = -3=-A =
x=1 =

X+10=A(2-Xx) +B(1+X)
x=-1 = 9=3A =
X=2 = 12=3B =

X9 _ A B
(x=D(x-3) x-1 x-3
X—9=AX-3) +B(x-1)
x=1 = -8=-2A =
x=3 = —6=2B =

x—1 __A _ B
(X+2)(x+3) X+2 X+3
Xx—1=AX+3)+B(x+2)
X=-2 =
Xx=-3 = -4=-B =

x-1 _ 4 3
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T (x+2)(x+3)  x+3  x+2

5x+7 _ A + B
x(x+1)  x  x+1
bx+ 7=A(x+1) + Bx

x=0 =
x=-1 = 2=-B =
5x+7:z_ 2
Tx%ex x x+1
4+6 _ A . B

(x+3)(x=3)  x+3 x-3
4x+6=A(x—3) +B(x+ 3)
Xx=-3 = -6=-6A =
Xx=3 = 18=6B =
.o 4x+6 _ 1 3

> = +
X“ -9 X+3 X—3

B-x _ A . B
(4+X)(B=X) 4+x  3—X
38-x=AB-x)+B(4+Xx)

X=—4 = 42=7TA =
X=3 = 3HB=7B =
38-x _ 6 + 5

" 12-x-x2  4+x  3-x
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B

(2x+D(x-3) = 2x+1  x-3
Ix-5=A(x—-3)+B(2x+ 1)
= —7=—%A:> A=2
= B=1

= 7=7B
_ 2 1
To@2x+D)(x-3)  2x+1 x-3
B
X1-3x) x  1-3x

x+1=A(1-3x)+Bx

A + B

2 -7

2 2

(4x-1)(2x+3) = 4x-1 2x+3
2x+10=A(2x + 3) + B(4x- 1)
A = A=3
= 7=-7TB = B=-1

3 1

@ a-20  1+x
1-3x=A(1-2xX)+B(1+X)

© 8x2+10x—3  4x—-1 2x+3
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coeffs of x°

coeffs of x°

T 1ox-2¢  31+x)  31-2%)

84 = 21A
—56 =28B
-12=-12C

20 - _2
3 QA

30=15B
-12=12C

32 = 16A
12=4C
1=A+B

196 = 49A
21=-1C

20=4A+2B
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1-3%x  _ A ., B
(Bx+4)(2x+1) ~ 3x+4  2x+1
1-3x=A(2x+1)+B(3x+4)

X= — 5= -2A = A=-3
5=58 = B=1
. 1-3x -1 3

T O(Bx+4)(2x+1)  2x+1  3x+4

=
=

4
3
=_1
X==3

5 - A + B
(2x-1)(x+2) 2x-1 X+2
5=A(x+2)+B(2x—1)
x=% = 5=3A = A=2
Xx=—-2 = 5=-BB = B=-1

5 _ 2 1

T +43x—2  2x-1  x+2

x-7  _ A

(x+D)(x-3) x+1

3X—-7=A(x-3)+B(x+1)

x=-1 = -10=-4A= A=

Xx=3 = 2=4B = B=
3x-7 - 5 + 1

T ox2-2x-3  2(x+1)  2(x-3)

+_ B
x—3

5
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5 8X+14=Ax+1(x+3) +BXxX—-2)(x+3) + C(x—2)(x+ 1)
X=2 = 30=15A = A=2
x=-1 = 6=-6B = B=-1
x=-3 = -10=10C = C=-1
2¢ —6x+20=A(X + 2)(Xx— 6) + B(x + 1)(x— 6) + C(x + 1)(x + 2)
x=-1 = 28=-T7A = A=-4
X=-2 = 40=8B = B=5
X=6 = 56=56C = C=1
Ox—14=A(X— 1)* + B(x + 4)(x — 1) + C(x + 4)
X=-4 = -50=25A = A=-2
x=1 = -5=5C = C=-1
coeffsof ¥ = O0=A+B = B=2
3¢ — Tx— 4= A(X - 2)* + B(x - 3)(x— 2) + C(x - 3)
X=3 = A=2
X=2 = -6=-C = C=6
coeffsof ¥ = 3=A+B - B=1
6 2x° +4 —é+£ +L

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

x=0 = 4=4A = A=1
x=1 = 6=-3B = B==2
2
X=4 = 36=12C -~ Cc=3 . _xx*+4 _1_.2 , 3
X(X=1)(x—4) X x-1 x-4
9 A 4B L _C
(x-2)(x+1D)? x-2 x+1 (x+1)?
9=A(x+1)*+B(x—2)(x+ 1) + C(x— 2)
X=2 = 9=0A = A=1
x=-1 = 9=-3C = C=-3
9 1 1 3

-1 . = -

coeffsof ¥ = O0=A+B - B _
(x-2)(x+D)? x-2  x+1 (x+12

¥+1x-21  _ A . B _ C
2x+)(x-2)(x—=3)  2x+1 x-2  x-3
X+ 11x - 21 = A(x — 2)(x — 3) + B(2x + 1)(x — 3) + C(2x + 1)(X - 2)

X= -3 = -&=3A = A=-3
X=2 = b5=-5B = B=-1
2
x=3 = 21=7C - Cc=3 o X¥ix=2t _ 3 3 1
(2x+D(x-2)(x-3) Xx-3 2x+1 x-2
10x+9 - A + B + C

x-H(x+3?  x-4  x+3  (x+3?
10x + 9= A(x + 3)? + B(x — 4)(x + 3) + C(x — 4)
x=4 = 49=49A = A=1
x=-3 = -21=-71C = C=3
10x+9 1 1 + 3

coeffsof ¥ = O0=A+B -~ B=-1 . - _
(x=4(x+3? x-4 x+3  (x+3?
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2
x+4x+5=A+B+C

(X+D(x+2)?  x+1  x+2  (x+2)?
X+ 4x+5=A(x+2)%+ B(x + 1)(x + 2) + C(x + 1)

x=-1 = A=2
X=-2 = 1=-C = C=-1
2
coeffsof ¥ = 1=A+B —~ B=_1 - X#4+5 _ 2 1 1
(X+D(x+2)?2  x+1 x+2  (x+2)?
16— 2x __ A, B, C

(X=3)(x+2)(x-2) T 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=5A = A=2
X=-2 = 20=20B = B=1
X=2 = 12=-4C -~ C=-3 ., %oz _ 2,1 3
(x=3)(x“—4) x—3 X+2 X—2
2-%x _ A, B _ C

(x=3)(2x-1> x-3 2x-1 (2x-1?
2-9x=A(2x— 1)*+ B(x— 3)(2x— 1) + C(x - 3)
x=3 = -25=25A = A=-1
=1 = -$=-5c = c=1
2-9x 2 + 1 1

coeffsof ¥ = 0=4A+2B = B=2 .. = _
(x=3)(2x-1)% 2x-1  (2x-1)> x-3

3+24x-4x* _ A C
(x+)(x-4)2  x+1 (x—4)2
3+ 24x — & = A(x— 4)? + B(x + 1)(x — 4) + C(x + 1)
x=-1 = 25=25A = A=-1
x=4 = 35=5C = C=7
3+24x—4x° 7 3 1

coeffsof ¥ == -4=A+B = B=-3 . = - -
(x+D(x-4)2  (x—-4)? x-4 x+1

+- B 4
X—4

ox?—2x-12 _ A, B , C

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

x=0 = -12=-6A = A=2
x=-3 = 75=15B = B=5
2
X=2 - 20=10C = C=2 . X-21_2,5, 2
X7+ X —6Xx X X+3 X—2
5x2+3x—ZOEé+E+L
X2(x+4) X X  x+4
5X° + 3x — 20 = AX(X + 4) + B(x + 4) + CxX°
x=0 - -20=4B - B=-5
X=-4 = 48=16C = C=3
2
coeffsof ¥ = 5=A+C —~ A=2 - X#X=20_2_ 5, 38
XC + 4x? X X x+4
13-3x? __A ., B, C
@x+3)(x-1?  2x+3  x-1 (x-12
13- 3= A(x—1)*+ B(2x + 3)(x — 1) + C(2x + 3)
x==%2 = Z=3A = A=l
x=1 = 10=5C = C=2
2
coeffsof ¥ = -3=A+2B = B=-2 . 13- _ 1 2, 2

x+3)(x-D?  2x+3  x-1 (x-1)?
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6-x-x _ A B _ C

(x=D(x+3)(x+5) x-1 x+3  x+5

26— x— X2 = A(X + 3)(x + 5) + B(x — 1)(x + 5) + C(x — 1)(x + 3)
x=1 —~ 24=24A = A=1

Xx=-3 = 20=-8B =

N

26-x-x> _ 1 5 , 1

B
X=-5 = 6=12C = C ., 7T = -
X=D(x+3J(x+5 x-1 2(x+3) 2(x+5H)

1
N

X = A(X— 2)(x— 6) + B(x— 6) + C(x— 2)
X=2 = 4=-4B
X=6 = 36=4C

B=-1
C
A

U Uy

9
1
X+2x+9 _ A, B . C

(x=1)(x+5) x-1 x+5

X+ 2x+9=A(x—1)(x+5) + B(x + 5) + C(x — 1)
x=1 = 12=6B = B=2

X=-5 = 24=-6C = C=
coeffs of X° = A=

—4
1

X+ 3
¥Hx—2) X +4¢ + 0x — 2
X+ X — 2X
A+ 2x— 2
3 +3x—- 6
- X+ 4

guotient: x+ 3 remainder: —x + 4
X3+4XZ_25X+3+ 4-x

X2+ x=2 X2+ x=2

4-x _ _ A . B
(x+2)(x-1)  x+2 x-1
4-x=AxX-1)+B(x+2)
XxX=-2 = 6=-3A = A=-2

x=1 = 3=3B = B=1

3 2
x:4x 2 —x+3_
X +X—2 X+ 2 x-1

(x-3)(x+1)=x"-2x-3

1
X—-2x-3) ¥ + Ox + 3
X2

- 2X -3

2X+ 6

X438 _ g4 2x+6
(x=3)(x+1) (x=3)(x+1)
2X+6 - A +i
(x=3)(x+1) x-3 xX+1
2Xx+6=A(x+1)+B(x-3)
x=3 = 12=4A = A=3

1+3_1
x—3 X+1

X*+3
T (x=3)(x+1)

(o8]
|
1l

x=-1 = 4=-4B =
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b X—- 3

¥—4) X -3¢ - x+ 2

X2+ 0 — 4x
—3 + 3+ 2
— 3+ 0x+12
3x - 10

3 2

X —3>2< —-X+2 —x_3+ 3);—10
X -4 X-—4

-0 _ A , B

(x+2)(x-2) T x+2 X—2
X—10=A(x-2) +B(x+2)
Xx=-2 = -16=-4A = A=4

X=2 = -4=4B = B=-1

c 2
x2+6x+8)2x2+ 7x+ 0
2% +12x + 16
— B5x - 16

. 2x% +7x _ o4 ~5x-16
X%+ 6x+8 X%+ 6x+8
—-5x-16 - A + B
(xX+2)(x+4) X+2 X+4
—-5Xx—-16=A(x+4) + B(x+2)
Xx=-2 = -6=2A = A=-3

Xx=-4 = 4=-2B = B=-

247X _o5_ 38 2
T X2 +6x+8 X+2  X+4

d 3(x+1)(x-1)=3¢-3
(X—4)(x+5)=x*+x—-20
3
XX +x-20) 3¢ + Ox — 3
3 + 3x — 60
— 3 +57

L 3x+Y(x-1n _ + 57 -3x

(x—4)(x+5) (x—4)(x+5)
57-3% _ A B
(x=4)(x+5) x—4 X+5
57-3x=A(x+5) +B(x—4)
X=4 = 45=0A = A=5

Xx=-5 = 72=-9B = =-8

L 3(x+h(x=1) _

—3+_°> __8
(Xx—4)(x+5) X—4

X+5
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X- 5
X+4x+3) 3C + 7X + Ox + 4
3 +12¢ + 9x
- 5 - 9+ 4
— 5¢ —-20x — 15
11x +19
. 3x2+7x2+4 —3x_5+ §1x+19
X°+4x+3 X +4x+3
1x+19 _ A , B

(X+D(x+3)  x+1  x+3
11x+19=A(x+3) + B(x + 1)
x=-1 = 8=2A = A=4

3 2
x=-3 = -14=-2B = B=7 L AT gy 5y Ay T
X“+4x+3 X+1 X+3
2
2¢-Tx+3) 4 - 7x+ 5
2¢ —14x + 6
> -1
. M:2+L
T2 -7x+3 2%° —7x+3
7x-1 _ A + B
2x-D(x-3) 2x-1 x-3
X—1=Ax-3)+B(2x-1)
=3 = 3=-3A = A=-1
2
X=3 = 20="5B = B=4 4x2—7x+552_ 1, 4
2x°—7x+3 2x-1 x-3
2
¥—2x-3) 2¢ + 0x + 0
2¢ —4x - 6
4 + 6
X -2x-3  x*-2x-3
_Mx+6  _ A, B
(x+)(x=3)  x+1 x-3
4x+6=A(X-3)+B(x+1)
x=-1 = 2=-4A = A=-1
2
x=3 = 18=4B = B=2 2 1, 9

X2 —2x-3 =2- 2x+1)  2(x-3)
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h X
¥-6x+5) X -6X+ 6x+ 1
X — 6% + Bx
x+ 1
X —6x°+6x+1 _ 4+ X+l
X2 —6x+5 x? —6x+5
_x+1 _ A L B
(x=1)(x-5)  x-1 x-5
X+1=AKX-5)+B(x-1)
x=1 = 2=-4A = A=-3
3 2
x=5 = 6=48 = B=2 Xoocabxil _y 1 4 3
X —6Xx+5 2(x-1) 2(x-5)
i X+ 4
BE—dx—4) ¢+ OX —27x — 2
o’ — 12 — 12x
12x° —15x — 2
12 — 16x — 16
X +14
3
9X2_27X_253X+4+ 2x+14
33X —4x-4 33X —4x-4
x+14 _ A + B
(Bx+2)(x—2) 3x+2 x-2
X+ 14=A(x—-2) + B(3x + 2)
x=-%2 = D=-3A = A=-5
3
x=2 = 16=88 = B=2 Co2X2 _gyr4— >4 2
33X —4x—-4 3X+2 X—2
X+5 - A B = 2 - -
10 e x—l+ il 11 a X(4x+5=AX+2)*+BXx-D(x+2)+C(x-1)
X+5=A2x+1)+B(x-1) x=1 = 9=0A = A=1
x=1 = 6=3A = A=2 Xx=—2 = 6=-3C = C=-2
x=-1 = 2=-3B = B=-3 coeffsX’ = 4=A+B = B=3
. -2 _ 3 =1 ~y=41
= f(X) 1 21 b x=-1.,y=3
b f/(X)=-2(x—1)2+3@2x+1)?x2 f)=(x-1) T +3x+2)t-2(x+2)7?
6 2 ’ -2 -2 -3
= - f =—(X-1)""-3x+2)“+4(x+2
T (9= ~(x=1 7"~ 3(x+ 27+ 4(x+2)
6 2

2x+1)? (x-1?
6(x— 1) —2(2x+ 1)°=0

¥ +10x—-2=0

X = -10++/100+8
2

x=-5+ 3J/3
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grad= -1 —-3+4=2
Ly-3=3(x+D)
4y —-2=3x+3
3X—-4y+5=0
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