<C4> SERIES Answers - Worksheet C

1 a =1+ ()40 + D2 (dwy + 220 apy 4
=1-2x-2" -4+ ..., |4x|<1 . Vahdfor|x|< -
b when x=0.01, (1 - 4x)° = 1 —2(0.01) = 2(0.01)* — 4(0.01)’

=1-0.02 -0.0002 — 0.000 004
=0.979796

(1-0.04)" =/0.96 = /120 = 2

- 6 = 2 % 0.979 796 = 2.44949 (6sf)

2 a > = = +
1+2x-3x 1+3x)(1-x) 1+3x

4=A(1 —x)+ B(1 +3x)

4 4 A B
1

x=-3 = 4=34 = A4=3
x=1 = 4=4B = B=1
1
- fw)= 1+3x  1-x
b %=3(1+3x)’ 3[1+(_1)(3x)+(1>( 2>(3)+(1>( D) (303 4]
X
=3 -9x+27x* =81+ ..., |3x|<1.. valid for [x|< 1

= (=T = L D) R ) R

=l+x+x+x +..., |[-x|<1 . valid for|x| <1
) =G - 27 =8I+ )+ (1 +x+xP+x+ )
=4 — 8+ 28— 80x" + ..., valid for |x|< L

3 a=27(1-1n?=11-1n7
[1+ (_2)(_Lx) + (*2)(*3) (_%X)Z + (DB (- x)3 +...]

% 3x2
:%"‘ x+—x+ x+
3-x -2
=3-x)(2- =@-x0)(Ftix+Ix+1x+.
b 2-x) BG-02-x)"=C-x)( 5+ 3x X x )
. coefficient of x° = (3x %) +(-1x % = %
4 4 4 J5
4 a f(lo)_ 1L I_I 4X%—\/E
1 15 Jis
b 4(1 2x)7F =4[+ (=120 + 22D (2x7 4]
=4 - §x2+
cf=<ﬁ>4%% ()
=4-5 m—3%§é

d 15 =3.87298...
381 =387333 .

150

355 =3.87301...

. V15 <33 <38 50 32 s a more accurate approximation
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DD 2
1+ (3)( =
— 1 1,2
=1-dix—1x+ ..

13 1 -3 -32

when x=107, (1-x)* =1-1(107) - 3 (107)
=0.999 666 5556
(1-107) = /0.999 = 32737 — 3337

» 37 =10 x0.999 666 555 6 = 3.332221 85 (9sf)

- %(5)2 =_3
_ DD
(5=

3x2

let x=0.02
(1.1)% =1+ 3(0.02) - 3(0.02)2 + 7(0.02)3

=1+0.06 -0.0012 + 0.000 056
=1.058856

(1.1)° =1.058 852 853...

1.058856—1.058852853

0, =
/o error 1.058852853

% 100% = 0.000 297 % (3sf)

8—6x =42 +x)*+B(1 +x)(2 +x)+ C(1 +x)

x=-1 = A=2

x=-2 = -16=-C = C=16

coeffsofx* = —6=A+B = B=-8
8—6x"  _ 2 8 , 16

(1+x)(2+x)2_1+x 24x  (2+x)?

3x2

_ - (1)( 2) 2 (=D(=2)(-3) 3

? =2(1+x) " =2[1 +(-1)x + + L2
=2 - 2x+2x°=2x"+ ...

T =820 =8x 271+ T =41+ )
=4[1+ (=D)(32) + T2 (G + HFE (07 + ]
=4-2x+x*— 1x3+...

10 =162+ 0P =16x272(1 + L) P =4(1 + 1x)?

2+x)

_ (-2(-3) 2, ()
= 4[1+ (=2)(Lx) + 22 (L +
=4—4x+3x7 =2+ ...

8—6x>
T (1+x0)2+x)]
=2—dx+4x’— Ix'+ .
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3x2

=Q-2x+27 -2+ .. )—(4-2x+x" -

SO (Lx) + ..

%x3+...)+(4—4x+3x2—2x3+..

)
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10

_ (3)(=%)

=1+ (4)(2x) + 22 (20" + ...

=1-x- %xz-i-

when x =0.0008, (1 - 2x)? ~ 1 —0.0008 — 1 (0.0008)*

=1-0.0008 —0.000 000 32
=0.999 199 68

(1-0.0016)* = +J0.9984 = /B2 — 4 [39

© V39 = 2 x0.999 199 68 = 6.244 998 (7sf)

=1+ (1)(80) + 2 8xy + ..
=1+ 8x— &7+ .

— 3/ zslmzslzs -
1.08 108

let x=0.01, J1.08 =1+ £(0.01) - & (0.01)’
=1.025955556
Y5 =3 x1.025955556 = 1.710 (4sf)

A B
= —74-7
fx) = (x— 1)(x 3) 1 x-3
6bx=Ax—-3)+Bx—-1)
x=1 = =-24 = A=-3
x=3 = 18 =28 = B=9
9 _ 3
f(x)_x—3 x—1
_ 3 _ 0
f(x) 1-x 3—x
3

1-x 3x2
=3+3x+3x7+3x° + ...
=93 -x)"=9x3"(1-1x"=31-1x"

=3[1+ (-1)(—dx) + EA2 (— Ly’ + S
=3+x+ i+ 50+
) =@ +3x 37 +3x°+..) - (3+x+1x+ 1+,
=2+ 8+ 20+

. _ 2 3
. for small x, flx)=2x+ $x"+ 2x
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3(1—x) " =3[1 + (= 1)(—x) + EUA2 ()2 + LD

(=2)(=3)
3x2

(=)’ +...]

)

( 1
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SERIES
a =4(1+1x)! =201+ Lx )%:2[1+( )+ 2
=2+ ax + ...,
b when x= 4, <4+x%zz+%<2—10>—;—4<%>2
= 2.012460938

" 5 =12 %2.012460938 =
¢ /5 =2236067977...

J5

2.236 067 71 (9sf)

". estimate is accurate to 7 significant figures

a =1+(-1)20+ (f%;(f% (2x) + (D) Qx) + ..

ZI—X+lx2—ix3+

2

b — @2 - 501+ 2x)°
s ~@ms+ 290
-, for small x,

2-5
VJ1+2x

3x2

=2-5x0)(1-x+3x"-

Answers - Worksheet C
1)
(307 +..]
[Lx|<1 .. valid for|x|<4
5 3+ )

2—2x+3x2—5x3—5x+5x2—175x3+,,,

2-Tx+8x" - B+

L =2 Tx+8x" - Bx

2

¢ 2-5r=+3 xJ1+2x = 3+
(2-5x)=3+6x
4-20x+25x> =3+ 6x
25x* —26x+1=0
25x-1D(x-1)=0
x= 215,1

d letx= %

6x

\/5 z2—7(%)+8(%)2_2_25(%)3

=1.732

a _1+( 1)x+(1)2(2) 2+(1)(2)(3) 34

3x2
=l-x+x"=x+..
b_l—bx+b22 b33
1+ax
1+bx

=1-

=(1+ax)(1 +bx)’ —(1 +ax)(1—bx+bx* = b’ + ..)

bx+ b = b’ +ax —

abx® + ab** +

=1+ (a—b)yx+ (b —ab)x’* + (ab’ = by’ + ..

o a-b=-4 (1)
and b —ab=12 (2)
(1) = a=b-4
sub. (2) B —b(b-4)=12

4b =12
b=3, a=-1

d =ab’-b=-9-27=-36
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