Iteration

~
REVISE THIS
TOPIC

i i X.)? + 3
1 (a) Use the iteration formula  x,,,= (Xo)

to find the values of Xy, x, and x5

Start with x, = V3

~,= (B +3 x> 0-888%+ 3
) S S
=L - 03577088

2
x, = |- +3
‘ S
= 0-3¢¢

X1 = l 2-
Xp = 0888
%= 0-FSTF T 0 2%

(b) Explain the relationship between the values of x;, X, and x; and the equation x? —5x + 3 =0

X = %}' Can be (chmn\q,eo\ ko g\}v&
x'-6x+220 . This_ means %, . % and X,

....... are estimakes o o solwkion o e eqvuqdc..i.g..m.,
x-S x + 1=0

(Total for Question 1 is 5 marks)
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2 (a) Use the iteration formula  X,,;= i(_(; +2  tofind the values of x;, X, and X5

Start with x, = 42.5

1|""9L§+)_ 1_3‘-\[%4'2.
[0

- 146628183

= 2-§
xz: 2; X1 = ZS
\}16'*1 v 1I'S
- | S X3= |q'662.%483

The values of x;, X, and x5 found in part (a) are estimates to the solution of an equation in the form
ax2—x+b=0 where aand b are integers.

(b) Find the values of a and b.

x=|%X42 |02t = x+20 a= | O
°© 0xt-2+20=0 - 20

11': X +1

=

\O (Total for Question 2 is 5 marks)

3 (a) Use the iteration formula  x,,,; =+v80—5x, to find the values of x;, X, and X,

Start with x, = 12.8
X, = \[20-5(129) X4=\30-S(3 )
= 4 - 6-L2wfb06

x, = 0 - SH w4

- 345966691 w= 3:.3%51.0009 1

x= 6 41412606

The values of x4, X, and x5 found in part (a) are estimates to the solution of an equation in the form
x2+ax+b=0 where aand b are integers.

(b) Find the values of a and b.

3(.‘-'\]80-‘51. a= S

x*= 0 ~Sx - =%0
-)CL + Sx - 80 =0 (Total for Question 3 is 5 marks)
2
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4 (a) Use the iteration formula Xq+1= 3/8—(x,)? tofind the values of x;, X, and X,

x,= 2 {e-1¢*
= 1 6 RU6LSIF
X,z 2 3~ 168"
- |- 31%1FS20L
SEACTREY

= 113M09¥9S 4 RU6bSIT

w= - F1313S 200
3)

(b) Explain the relationship between the values of x;, x, and x; and the equation x® + x2—8 =0

.x-’ 2-x* can b2 (ea.rmw\qeo[ ko Ve,

)(. +xX=8=0  This means X..\ .................. avxdx ......

.....O..t!&........gstx.matcs........tg ........ a..solwkion. . o‘g‘“ﬁeectua‘ctor\ ......
1 x-%=0

(2)

(Total for Question 4 is 5 marks)
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5 (a) Show that the equation x3 —x —4 =0 has a solution between x =1 and x = 2

el et change of Siqih §0 there musk
2,3" L-Y% = 2— be & GO i O beiwee n
x=| and x=2
(b) Show that the equation x3—x—4 =0 can be rearranged to give x = ¥x + 4
Xo-y = x
x” =+l

S EETY

(c) Starting with x, = 2, use the iteration formula X, ,,= ¥ x,+4 three times to find an
estimate for the solution of x3—-x-4=0

x" :?’ y R
= 8320593

X, =3\Wg|... +4 -
= 1798463393

X3 :3\“‘-}*\... +qj

s ¢ G
-\ -396543S61 1 396561661

(d) By substituting your answer to part () into x3 —x —4
comment on the accuracy of your estimate for the solutionto x3—x—-4=0

(1346.0%- (\146..) -4 = O -001942423L..

This s close ko zerd so an auwiate crubion

(Total for Question 5 is 9 marks)
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6 (a) Show that the equation x2+ x— 13 =0 has a solution between x =3 and x =4

3+ 3-13 =-| d\av\de of- Sigh $p there musk
lk?"i' L -(3= } be a Sowkion beiwee n
2=3% ond =4
(b) Show that the equation X2+ x — 13 =0 can be rearranged to give x =13 —x
x4+ -12=0
x*+ X = \3
xt = 13- X

XN = \, \3-x

(c) Starting with x, = 3, use the iteration formula x,,;= V13 —x, three times to find an
estimate for the solution of x2+x-13=0

X, =\{13- 3
= 416203366

= 2-13651426)
L= [13-21%...
214061867

21406 1 967!

(d) By substituting your answer to part (c) into  x2+ x —13
comment on the accuracy of your estimate for the solutionto x2+x-13=0

_“’\(5 S C\0§e kO 20 SO an auu,fak_ SD\WHO\'\

(Total for Question 6 is 9 marks)
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7 (a) Show that the equation x2—10x + 6 =0 has a solution between x=0and x =1

O%-10(0) +6= b

o4 b= 2 Change off Sigh Sothere muck
| =—100) ~ -

be oL SPwkion between
2= 0 ond 1=\
(b) Show that the equation x2—10x +6 =0 can be rearranged to give x = X2+ 6

10
X=10x +6 =0

xt¥b = 10

-:(’7'4'6 = X X= xt+b

10 |°
(c) Starting with x, = 1, use the iteration formula X, ,,= % three times to find an

estimate for the solution of x?—10x+6=0

- |t v

X,= 171> "'O" r,=06% ¥ 6
| o

- 03
\O

- 0611

= O-bwirlizol

O-bwirlzol

(d) By substituting your answer to part (c) into  x? —10x + 6
comment on the accuracy of your estimate for the solutionto x?—10x+6=0

(064L. )~ 10(0-642.) +6 = — O -008R21373...
This ie close ko zero so an auwiae cplulion

(Total for Question 7 is 9 marks)
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8 (a) Show that the equation x3 —20x2 + 100x — 8 =0 has a solution between x =10 and x =11
10— 20(10)* +100010)-€= -3 ch ange of- Sigi §0 there musk
=2 be a Sowkion beiween

[13- w(n) *+100(n) -3
=10 and =1l

(b) Show that the equation x3—20x?+ 100x —8 =0 can be rearranged to give x = \/g +10

-20xt+100x =%
x ( x*- 203c +100) = B

Lt-20x+00 = €
X
x - 10YX-10) = & _
¢ X < x= |& + 10
t 2 X
-0 - 2
(5¢- 10) =
-10 = l 2
X <
(4)
(c) Starting with x, = 2, use the iteration formula x,, ;= \/g +10 three times to find an
estimate for the solution of x3—20x? + 100x -8 =0 g
3 10-8

x, J—‘PIO X, J—+IO ) lo.;()ooow"

- 10-8\6496S%

10-96 000 b%
)

(d) By substituting your answer to part (c) into  x3 — 20x2 + 100x — 8
comment on the accuracy of your estimate for the solution to  x3 —20x? + 100x -8 =0

(10-86.-. \3' 20(10-8p.. \‘»f\oo(no% )-%:- 0-032.|201l+34%

(2)
(Total for Question 8 is 9 marks)
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