<C4> SERIES Answers - Worksheet C

1 a =1+ (d)(a) + D2 a2+ DD (g34
=1-2X-2¢ -4+ ..., |-4x|<1 .. vaidfor|x|< 2
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

3 _ _ |16x6

(1- 0.04): = 0.96 = {5 =2

. A6 = 2 x0.979796 = 2.44949 (6sf
2

2 a 4 > = 4 = A + i
1+2x—3x 1+3¥(A-x%) 1+3x 1
4=A(1-x)+B(1+3X)

x=-% = 4=1A = A=3

x=1 = 4=48 = B=1
— 1
f9 = 1+3x 1-x
b 71 =31+ 307 =31+ (-1)(3) + 52 (307 + (397 ]

=3-9x+27% - 8LC+ ..., |3x|<1.. validfor|x|< 1
=10t =1 (D)) + R (7 S (g7

=1+x+X+xX+ ..., |-X|<1.. vdidfor|x|<1
)= B-X+27¢-8LCH L)+ (L +x+ X+ X+ ..)
=4—8x+ 28X - 80X’ + ..., vaidfor x| < i

3 a=2(1-1ix7=31i(1-1ix
%[1_{_(_2)( 1X)+(2)(3)( 1X) +M(—%X)3+...]
X+ 2+ 33+

b (23;13 0@=X7=E=(§ +x+ FE+ 5+ )

. coefficient of X =(3x ) + (-1x ) =2

hll—\

b =41+ 2x)7? =41+ (-1)(2x) + 22 (2x%+ ]
—4—§x+§x2+...

c \/E=f(l—10)z4—§xi+ X(£)2+ ..

=4- %t = 3
d 15 =3.87298...
381 =387333...
3% =3.87301..
. 15 <38 < 3}23 so 32 isamore accurate approximation
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_ 3)-3)

=1+ (4)(0) + LD (2 .

=1-1ix-1x+ ..

when x=107, (1- x)° =1 1(107%) - 1(10°%?
= 0.999 666 555 6

(1-10°)° = 0999 = Y2 = 3 Y37

. Y37 = 1 % 0.999 666 555 6 = 3.332 221 85 (9sf)

p — (g)(_g) (5)2 — _3

q= )( 5)( )(5)
let x= o.oz
(L.1)° = 1+ 3(0.02) — 3(0.02)% + 7(0.02)°

=1+ 0.06 - 0.0012 + 0.000 056
= 1.058 856

(L.1)* = 1.058852853...
% error = LO880-LOS8852858 . 100% = 0.000 297 % (3sf)

1.058852853
8- 6 =A(2+x)?+B(1+X)(2+Xx) +C(L+Xx)
x=-1 = A=2
Xx=-2 = -16=-C = C=16
coeffsof ¥ = -6=A+B = B=-8
g-6x* _ 2 _ 8 _ 16

A+X)(2+ %%  1+x  2+4x (24X

2 _ —1)(— _1)(—2)(—

T =21+ =21 (CDx+ SR+ BN+ L]
=2-2X+ 2 —2C+ ..

2 =8(2+x) "=8x2'(1+1ix" —4(1+ 1x)™

2+
= 4[1 + (—1)(%X) + —(_1)2(_2) (%X)2 + (_1)(3;22)(—3) (%X)3 + ]
=4-2x+ X - l)(3+
W =16(2+X) ?=16x 251+ $x) 2 =4(1+ ix)*?
=41+ (-2)(1x) + 2D (124 LI (1934 ]
=4-Ax+3C-2C+ ...
2
LB o x4 2@ 23+ )= (A= 2+ ¥ L+ )+ (A= A+ BE—DC+ )
(1+x)(2+x)? 2

=2- 4x+4x— S
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8 =1+ (3)E2) + 2 (=20 +
=1-x-1x+ ..
when x =0.0008, (1- 2x)* ~1—0.0008 - (0.0008)?
=1-0.0008 — 0.00000032
=0.999 19968
(1- 0.0016)? = /0.9984 = 2% = 4 /39
. /39 = 5 x 0.999 199 68 = 6.244 998 (7sf)
_ A qn?
9 =1+ (1)) + 5= (8 + ...
=1+ 8x— &5+ .
let x=0.01, ¥1.08 =1+ £(0.01) - % (0.01)
=1.025 955 556
. Y5 = 5 x 1025955556 = 1.710 (4sf)
10 fx)z — X = A 4 B
(x=D(x-3) x-1 x-3

6x=A(x—-3) + B(x—-1)
x=1 = 6=-2A = A=-3
x=3 = 18=2B = B=9

_ 9 3
=351
-3 9
=15 "3
223107 =31+ (D) + LR (P + LD (4]

=3+3X+3¢+3AC+...
9 _ 1 - 1 _
5 T 9B-X t=ox 3 1-ixt=301- i

=31+ (-1)(-1x) + D (124 DD (1934

=3+x+ 1+ I+ .

L =B+ 3+ A+ + ) —(B+x+ 1x+ I+ L)

=2x+ 8x+ B+ .

- forsmall x, f(x) =2x+ £x¢ + Zx°
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11

12

13

= AL+ 1x)? =21+ 1x)? =201+ (1)(2x) + P2 (1x2+ ]

=2+ 1x— Lx+ ..., |3x|<1 .. validfor|x|<4

(4+ ' =2+ 3(F) - & (%)

=2.012460938
@+ 5 =VB =% =55
. V5= 1 % 2.012460938 = 2.236 067 71 (9sf)

J5 =2.236067977...
. estimate is accurate to 7 significant figures

— 1
when X= 5,

=1+ (_% )(ZX) + (*%)2(*%) (2X)2 + (*%)(;(%2)(*%) (2X)3 +
2

=1_ 3
=1 X+ 5X

2-5x  _ 2 —(2_ _ 3y2_5
m—(Z—Sx)(l+2x) =(2-5(1-x+3x¥-5x°+..)

_ 5y
53+

=2-2X+ 3¢ -5 - Bx+5¢ - LB’ + ..
=2-7x+8¢ - 23+ ..

- forsmall x, 222X =2 7x+8¢— By

J1+2x
2 -5x= /3 x J/1+2x = +/3+6x
(2-5x)?=3+ 6x
4 — 20X + 25%° = 3 + 6x
25x° - 26x+1=0
(25x-D(x-1)=0

Xx=5,1

let x= %

V3 =2-7(x)+8(%)* - 2 (%)
=1.732

_ (=D(=2) (=D(-2)(-3)
=1+ (-Dx+ E52¢ + G 4
S1-X+X—XH+ ...
=1-bx+b>-b%C+ ...

1+z;< =(L+a)(l+b)™ =1 +ax)(l-bx+b>-b>+..)

1+
=1-bx+b - b5 +ax—abx’ +ab>C + ...
=1+ (a—b)x+ (b?—ab)x®+ (ab® - b*)x* + ...
. a-b=-4 (1)
and b’-ab=12 (2
(1) = a=b-4
sub.(2) b*—bb-4)=12
4b=12
b=3, a=-1

d =ab’-b’=-9-27=-36
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