<C4> SERIES Answers - Worksheet A

1 a=1+(- 1)x+“>2(2> 24 LEIE) )5 4

3x2
=l-x+xX*—-xX+...

1y—1 Ly—Lly=3
b :14_(%))(_’_ (2)(2 2)x2+ (2)(3;;( 2)x3+”'
_ 1 1,2 1,3
—1+5x—§x +Ex + ...
— (= 3)(—4) 2 (B)(=A)(=5)
¢ =2[1+(3x+ + DD 3y

=2—6x+12x° —20x +...

BEDED N

2y-1
d =1+()x+ (3)(2 2 32

= 2y _ 1,24 4.3
1+3x X XL

¢ 3x2
— 1 1,2 53
—1—§x—3)€—§x + ...
_ -2 _ (=2)(=3) .2 | (2)(= 3)(—4)
f =(+x)"=1+(2px+-—=—x+"—;
=1-2x+3x* =4’ + ...
— —4 _ (=4)(=5) 2 4 (A6 3
g = %(1 —x) = [+ (A + S () () ]

Lrx+32+5°+.

h =3(1—x)‘%=3[1+( L))+ 202 P 20D 3y

= 3 9,24 15
3+ sx+ oxt+ 16x +...

2 a :1+(%)(2x)+(%L2_%)(2x)2+ M(z) + .
=1+x- 1+ 10+ |2x| <1 Vahdfor|x|<%
b =1+ (=1)(=3x) + EE2 (=3x) + LD (35 +
=1 +3x+ 9> +27 + ..., |-3x|<1 .. valid for |x|< 1
¢ =1+ (—1)(4r) + S capp + D gyt
=1+2x+6x°+20x + ..., |-4x|<1 .. valid for |x|< 1

d =1+ (3)(dx) + SEAD (x4 B 1y 4

=1-3x+ 33+ |dx<1 - Valldfor|x|<2

€ 3x2
=1-2x—4x’ - L%+, |-6x|<1 .. valid for|x|< L
- (41)( 5) (A6

f=1+EA)(G0)+ (507 + = (G0 + .
=1—x+§x—%x3+ s lEx]<1 Valldfor|x|<4
_ D 2 ()( )( D)

g =1+(3)20)+ = 20"+ 255 (20" +.
=1+3x+ 3 -1+, |2x|<1 Vahdfor|x|<%

DD HEDED

h =1+ (—4)(3x) + =52 (30 + =552 (30 + ..

=1+4x+ 147+ 07+ |-3x|<1 .. valid for|x|< L
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=1_—y_ L142_ 1,3
1—x > X Xt

b /098 = (1 - 2x)* when x=0.01
. — 2 3
. J0.98 = 1-(0.01)— 1 (0.01> = £(0.01)

=1-0.01-0.00005-0.0000005
=0.9899495

098 = i =T = %2

L2 = 1% 0.989949 5 =1.414213 6 (8sf)

(<]

a =27'(1+1x"' =11+ Ly
%[1 +(_1)( x) + (=D(= 2)(1 X2+ & 1>(3X22>( 3>( ]
BERERRE 2—%x3+.--, [4x|<1 . valid for [x| <2
b =4 (1+4ix)° :2(1+%x)%
=2[1+($)(Lx)+ = G >( Q=) Ly + (%)(;3(—%) L]
—24 gx g x +mx +o |Ex[<1 e valid for x| < 4
¢ =304t = L0407

[+ (B30 + 2 (10’ + P (17 + ]

+. |—§x|<1..vahdfor|x|<3

1 1 2
7 Ty X Tt x+729x

d =9°(1+1x)?=31+1 )%

=3[+ (L)L + DD 2>(1 P+ DD (g

3x2

=3+ 1 x——x +mx+ S Ex]<1 - valid for | x| <3

e =8(1-3x) =2(1-3x)
()( ;) (HE3)

=201+ ($)(3x) + =5 (3x) + S5 (3x)

=2 —2x—2x* - Dx P+, | 3x] <1 Vahdfor|x|<§
f =4'1-3x"=1(1-3x%"

(1)( 2) (=D(=2)(=3) 3
=11+ (D(=3x)+ -3 x)* + == (3% *..]
=14+ 2x+ 2y +%x+ , |=2x|<1 .. valid for |x|< £

2 2 2
D(-3) (D)) 3
= LI+ (-HEn+ ER Gy LD 27+
— 1 27 2 135 .3 . ; 2
—E—§X+a —EX'F |2)C|<1 ..Valldf0r|X|<§

h =371+ 207 = 1(1 + 27

2)(-3 2)(=3)(—4 3

= L1+ (2)(3x) + 2D (202 4 DD (2394
_ 1 4 32 . . 3
—;——27x+—x—243x+ |3 |<1 .. validfor|x|< 5
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_ (=1)(=2) 2 (=D(=2)(=3) 3
5 =1+ (—1)(2)6) + T(2x) + T(2x) + ...
=1 -2x+4x" =8 + ...
=(1-x)(1+2)"'=(1-x)(1-2x+4x" -8’ +...)
=1 —2x+4x"—8x —x+2x* —4x’ + ...
=1-3x+6x"— 12+ ...
_ -1 _ (=D(=2) 2 (=D(=2)(=3) 3
6 =(I+30)(—x)" = +30)[1 + (-1)(—=x) + == (=) + —5—(=x)"+...]
=143l +x+x+x°+..)
=]l+x+x>+x +3x+3x7+3x0° + ...
=l+dx+47+4° + .., |—=x|<1 <. valid for [x|< 1
_ -2 _ (=2)(=3) 2 . (2)(=3)(4 3
= (2x = 1)(1 +4x)7 = 2x - D[1 + (=2)(4x) + 2 (dx)* + 2 (4xy’ + ..
=(2x—1)(1 — 8x +48x" —256x" + ...)
=2x — 16x7 + 96x° — 1 + 8x — 48x* + 256x° + ...
=—1+10x—64x +352x  + ..., |4x|<1 .. valid for |x|< 1
=3+x)Q2-x)"=C@+x)x27(1 - 1x)"
=@+ x 1+ (D50 + 2 (30" + HEE (107 L]
=@+x)(3 Fix i+ L)
—_ 2 3 2 3
=34 3xt i+t I Ixt IxHx0+
=%+%x+%x2+ %x3+..., |-$x|<1 - valid for |x| <2
= (1 =01+ 2x) 7 = (1 =01+ (=1)@x) + 22 2w + LD 0+
_ 2 3
=(1-x»)(l-x+3x-3x+..)
=l-x+3xr- 3 —x+x -3+
=1—2x+%x2—4x3+..., |2x|<1 - valid for | x| < £
7 x—2 — i B
(1-x)(1-2x) 1l-x 1-2x
x—2=A(1 - 2x)+ B(1 —x)
x=1 = -1=-4 = A=
x=4+ = -3=1B = B=-3

_ox-2 _ 1 __3
T (l-x)(1-2x) 1-x 1-2x

= (T = L D) R ) R

¥
=l+x+x*+x+..., [=x|<1 .~ |x|<1
ﬁ =3(1 = 2x) " = 3[1 + (=1)(=2x) + U2 (<2x)* + EDED (oxy* + ]
=3+6x+ 12 +24x° + .., [-2x|<1 - |x|< %
3 m:(1+x+x2+x3+...)—(3+6x+12x2+24x3+...)

=-2—5x—11x* = 23x’ + ..., valid for [x| < 1
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SERIES
(1+x)(1-3x) I+x 1-3x
4=A4(1-3x)+B( +x)
x=-1 = 4=44 = A=1
x=1 = 4=%B = B=3
3

f(x)—m 1-3x

1

1+x_(1+x) _1+( 1)x+(1)2(2) 2+(1)(3X22)(3) 3

=l-x+xX*-x+. S x| <1

[1+(-1)(- 3x)+ CU (23x)” + 2 (231 + L]

|-3x|<1 o |x|<4%

3 —3(1-3x)"=3
X

=3+9x +27x" + 81x° +...,

Y+ B+ 9% +27x7 +81x° +..)

)= —x+x-x+ ..
, valid for | x| < §

f(x) = 4 + 8x + 28x” + 80x° + ...

b 1-6x - 1-6x Ei'i‘ B
1+3x—4x> (1-x)(1+4x) 1-x 1+4x
1 -6x=A(1+4x)+ B(1 —x)
x= = -5=54 = 4 1
x=—2 = 3=2B = B=2
. =2 U
'f(x)_1+4x 1-x
7”24 =2(1 +4x) " = 2[1 + (=1)(4x) + S22 (4x)? + LD (4x)* + ]
X
128x° + ..., [4x|<1 o |x|<+

=2 —8x+32x* -
1 - ~1)(=
=(1=x)" =1+ (=1)(=x) + EE2 (—x)? + 2O () 4

I-x
=l+x+x*+x+..., [=x|<1 .~ |x|<1
) =Q-8x+32x° - 128 + .. ) - (1 +x+x"+x°+..))
f(x)=1-9x +31x* = 129x’ + ..., valid for |x|< 1

5 _ 5 4 B
c = = +
2-3x-2x*  (1-2x)2+x) 1-2x 2+«x
5=AQ2 +x)+ B(l —2x)
= A=2

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

2 1
L fx)ys — +
(x) 1-2x 2+ x

(=1)(=2) (=D

201+ (=1)(=2x) + —=—=(-2x)" + —
|-2x|<1 o |x|<%

2 -1
S =2(1-w)"'=
1-2x ( x)

=2+4x+ 87+ 160 + ...,
=@ty =20 ix)*l = LI+ (D)4 + Y2 (L + 2
2

2+ x
|2x|<1 Sx]<2

2 3
)+(l—% +§ - Xt

.., valid for |x| < §

_ 1,3
6% T

g f(x)E(2+4x+8x2+16x -
— 2
fxy=3 + Bx+ Ex°+ 255x +.
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“D(=2)(=3)

(%x)3+...
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Tx-3 _ Tx-3 =i+ B
X’ —4x+3 (x—-1D(x-3) T ox-1 x=3
Tx-3=Ax-3)+Bx-1)
x=1 = 4=-24 = A=-2
x=3 = 18=28 = B=9
2 _ 2 9
™= -0 1
2 _
T T 20— =2 () S () S () ]
=242+ 280 280 + .., |[—x|<1 . |x|<1
=93 -x)"=9x3"(1-1x)"
3—x
(1>( 2) (=I(=2)(=3) 3
=3[0+ (~1)(—dx) + EUD (L2 COOD (1
—3+x+1x2+1x+ o =Ex| <1 oo |x|<3
)= Q42+ 207+ 2 + ..)—(3+x+§x2+gx3+...)
fx)=—1+x+ 3x*+ Lx’+ ..., valid for |x| <1
3+45x.  _ 4 . B . C
1+3x)1+x)°*  1+3x  1+x  (I+x)?
3+ 5x=A(1 +x)*+ B(1 +3x)(1 +x) + C(1 + 3x)
x=-1 = $=34 = A4=3
x=-1 = 2=-2C = C=1
coeffs of x* :> 0=4+3B = B=-1
1 1
= -+
fx) = 1+3x  1+x  (1+x)°
% =3(1+3x)" = 3[1 + (=1)(3x) + 2D 3y + LUV 30 4]
X
=3-0x+27x" - 81x’ + ..., |3x|<1 .‘.|x|<§
1 - 1=
m=(l+x)1=1+(—1)x+ ( 1)2( 2) z (1)(3X22)( -3) 3
=l-x+x"—-x"+.. S x| <1
I _ -2 _ <2)<3> 24 CDEH (3
—  =(1+x) =1+ (2x+ +
1+ 1) (I+x) (=2)x 2 2
=1-2x+37 -4+ .., |x|<1
) =G -+ 27 -8+ ) (I —x+x =+ . )+ (1= 2x+3x -4 + ..)

f(x) =3 — 10x +29x* — 84x° + ..., valid for [x| < L
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1
2x2+x—1)2x2+0x+ 4
2%+ x - 1
- xt 5

2x% +4 =1+ 5-x
D2 x-1 2x% +x—1
5-x  _ S5—x _ 4 B
2% +x—1  (Qx-Dx+1) 2x-1 x+1
S5—-x=Ax+1)+B2x-1)

x=1 = 2=24 = A=3
x=-1 = 6=-3B = B=-2
=1+ 2x3—1 N xil =1- 1—32x - lfx
ﬁ =3(1 = 2x)" = 3[1 + (-1)(-2x) + EE2 (—2x)” + L2 oy’ + L]
=3+6x+ 127 +24x° + .., [2x| <1 o |x|< 1
2

— -1 _ EDE2) 2 EDE2XED) L3
e =2(I+x) =2[1+(-Ix+ —=x"+ —>—x +..]

=2-2x+2 -2+ ..., |x|<1
L) =1-@B+6ex+ 128 +24° +..) -2 -2x+ 28" = 2%+ ..))
f(x) =—4 — 4x — 14x* = 22x° + ..., valid for |x| < 1
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