Iteration

=0y é\
REVISE THIS

TOPIC
1 (a) Use the iteration formula x, ;= (x")z% to find the values of x|, x, and x;
Start with x, = V3
2
x,= (B)+3 L= 0-888°+3
S S
=L - 0-FS72088
X, = |-’L7'-|' 2
S
= 0-9%%

A
Xy = Oggg
n= 0-FSF3 0 %%

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

<+

L= = con be (Q«Nan\a‘eo\ ko Q\Jiv&
1 -6x+ 220 . This means X, %, and x;

(Total for Question 1 is 5 marks)
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2 (a) Use theiteration formula x,, ;= |[-2+2 to find the values of x|, x, and x;

10

Start with x, = 42.5
xn:"&ﬁ-ﬂ_ Xy = \‘%"'2'
1o - 146628183
= 2-§

x,,l: ’2; X1 = ls
—‘3-+1 Xy = |S

= IS n= -4 6623387

The values of x|, x, and x; found in part (a) are estimates to the solution of an equation in the form
ax’>—x+b=0 where a and b are integers.

(b) Find the values of a and b.

x=[%X42 |Oxt = x+20 a= | O
o
(Oxt-2x-20=0 b= -2.0

11': X +1

——

\O (Total for Question 2 is 5 marks)

3 (a) Use the iteration formula x,,, =Vv80—5x, to find the values of x,, x, and x;

Start with x, = 12.8 o
X, = [80-5(128) X,=\30-S(3 )
= 4 - 6-L2w €06

Z, = 8- S x,= 4

- 3 Y4S96669L n= 33497 6669 1

s 6 41412606

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

(b) Find the values of @ and b.

3(.=\|80-5:. a= S

xl- - go - Sx b= - g D
)CL + Sx - 80 = O (Total for Question 3 is 5 marks)
2
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4 (a) Use the iteration formula X,.1= 38— (x,)* to find the values of x;, x, and x,

x,= 2 {2-1¢*
= 1 6 RU6LSIF
x, = 2316t
- |- F2R1$S30L
= 23[9~ )32k

= 1309395 U6LSIT

0= - F13)FS20L
-3 1) 09395

3)

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

X+ x*-%=0

(2)
(Total for Question 4 is 5 marks)

3
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5 (a) Show that the equation x> —x —4 =0 has a solution between x = 1 and x = 2

- -w =k chande, og— ST $D there musk
L' -1-4=L be cL SPDwXEion beiween
= | ond =2
(b) Show that the equation x> —x — 4 =0 can be rearranged to give x = Vx + 4
X-4 = x
X" T+

T EET
(2)

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

0]

x,, -.3 2+4

- 93120593
LA >'$\l|.g|...+'-l-

= 7184 61+89%

X3 ‘—ir\-‘-n... Yo

-— * G
_ \-396563S61 1 396501561

3)

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

(\+3a6.)*- (\96..) -4 = D-00lA2422..

()
(Total for Question 5 is 9 marks)

4
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6 (a) Show that the equation x>+ x— 13 =0 has a solution between x = 3 and x = 4

At +3-13 =-| ghande DS— SEL {0 there must
l(?"‘r-L\--'\'l: } be L Sowkion beiwee n
1= and =4
(b) Show that the equation x>+ x — 13 =0 can be rearranged to give x =13 — x
xt+x -12=0
p Sl 2% S K
xr = 1T -

x = \‘ \3-
)

(c) Starting with x, = 3, use the iteration formula x,,,= V13 —x, three times to find an
estimate for the solution of x?2+x—-13=0

(2)

x,={12- 2
= %4-16223266
X, = V12-2lb..
= 2-126514¢36\
Ly (13- ...
2146061863

21406 1 67|

3)

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

(). )+ Ga..) =12 = 0-004|04204309

()
(Total for Question 6 is 9 marks)

5
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7 (a) Show that the equation x> — 10x + 6 =0 has a solution between x =0 and x = 1

O-100) +b= 6

h S} there must
1t_o(N+ b= -3 change DS— 4N\ SDThefe m

be &L GO ki O beiwee n
=0 ond =\

(2)

(b) Show that the equation x2— 10x+6 =0 can be rearranged to give x = 3‘21%6
X'=—10x +6 =0
xt+b = |0
xt+b= X 1= xtb
|0 | ©

(2

2+
_ ()46 three times to find an

(c) Starting with x, = 1, use the iteration formula x,, , 10

estimate for the solution of x?>—10x+6=0
- |1
X,z Ltrb £,=0:64a"+ &
19 T
=01 = 06421201
X, = 0‘:,2""6 -
\O

- 0611

O-6wrlz0]

3)
(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. Y -10(0-642..) +6 = — O-008221373...

()
(Total for Question 7 is 9 marks)

6
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8 (a) Show that the equation x> —20x>+ 100x —8 =0 has a solution betweenx =10 and x = 11

10— 20010)* +100(0)-€= -3 ch ang e of~ Sigh $D there musk

13- (00 -3= 3 be a Stwkion between
21=10 and =\l

(2)

(b) Show that the equation x> —20x*>+ 100x —8 =0 can be rearranged to give x = \/g +10
-20xt+ 100 = §
x,( x*- 205¢ +100) = 3

xt-20x+00 = €
Pa
- ~1o) = &
Ge-toYxmio) =2 x= [ 0
-3
(D(,-ID) =

X-10 =

\
=

4)
(c) Starting with x,, = 2, use the iteration formula x,,,= /% +10 three times to find an

estimate for the solution of x3—20x2+ 100x—8=10

l 1. = |2 +10
* +1o X, 8 +10 37\ w08
= 10-9164965% - 10-8960006%
1086 000 b

3)
(d) By substituting your answer to part (c) into x> —20x? + 100x — 8
comment on the accuracy of your estimate for the solutionto  x*> —20x?>+ 100x -8 =10

()
(Total for Question 8 is 9 marks)
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