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The diagram below shows the graphs ofy = x and y = In(x — 1) +3.

The iterative formula
ey =lnCe, — 1) +3
s to be used to find an estimate for a root, a, of the function f(x).
(a) Write down an expression for ().
m
(b) Using an initial estimate, x; = 2, show, by adding to the diagram above, which of the

two points (S or T) the sequence of estimates x;, x, s, . will converge to
Hence deduce whether a is the x-coordinate of point S or point T.

2
(<) Find the estimates x,, x;,; and x, giving each to three decimal places.

2

(d) Confirm that@ =

146 correct to three decimal places,

121
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The diagram below shows the graphs ofy = x and y = In(x = 1) + 3. b)

Tf(x,j)
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The iterative formula

ey =lnCe, — 1) +3
s to be used to find an estimate for a F00t, @, of the function £(x).

() Write down an expression for [(x).
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() Using an initial estimate, xo = 2, show, by adding to the diagram above, which of the
two points (S or T) the sequence of estimates x;, x, s, . will converge to
Hence deduce whether a is the x-coordinate of point S or point T.

2
() Find the estimates x,, x;, x; and x;, giving each to three decimal places.
2
(d) Confirm that « = 4.146 correct to three decimal places.
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The diagram below shows the graphs ofy = x and y = In(x — 1) +3.

The iterative formula
s to be used to find an estimate for a root, a, of the function f(x).
(a) Write down an expression for ().
m
(b) Using an initial estimat how, by adding to the diagram above, which of the

two points (S or T) the sequence of estimates &, 1, Xy will converge to.
Hence deduce whether a is the x-coordinate of point § or point T

2

(©) Find the estimates %y ; and ;, giving each to three decimal places.

2
(d) Confirm that a =

146 correct to three decimal places,
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‘The diagram below shows the graphs of y = x and y = In(x — 1) +3. o\) USE CHIBVLE OF S1Gn VSIN G BIUNDS 'W
1 (loc) TRow PART @)
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The iterative formula

F(Liuss) = @ Cooe72...
[(41t4S)=—0 000 20T

ey =lnCe, — 1) +3
s to be used to find an estimate for a root, a, of the function f(x).

() Write down an expression for [(x).
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(<) Find the estimates x,, x;,; and x, giving each to three decimal places.

(d) Confirm that @ = 4.146 correct to three decimal places.
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The village of Greendale lies on a straight road, as modelled by the line y = x on the
graph below. To ease rush hour congestion, a bypass is to be built around Greendale.

o\) STHIRCAS € DIAGRATA FRROM AWY PALUE
The path of the bypass is modelled by the equation y = 6 |1 — ==

oF o¢, WHERE ©L X ¢P
Y

x:j@c)
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The bypass runs from the origin to the point P(p, p).

(2) On the diagram show how using the iterative formula ,.+; = 6 (1
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with 0 < x, < p will lead to convergence at the point P.

1

(b) Use the iterative method x,, with xg = 5 to find the value

ofp, correct to twa decimal places.

81

(€) Use the sign change rule with the function () =x — 6

to show your
answer to part (b) is correct to two decimal places.

121
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‘The path of the bypass is modelled by the equation y = 6

; pon €,

"

&

s

p=5.52 (2dp)

The bypass runs from the origin to the point P(p, p).

(2) On the diagram show how using the iterative formula x,.+; =
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with 0 < x, < p will lead to convergence at the point P.
m

(b) Use the iterative method x,,

=
ofp,corrct o wo decimalplaces.

jith xg = 5 to find the value

81

(€) Use the sign change rule with the function {(x) = x

1 to show your

answer to part (b) is correct to two decimal places.
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The village ofGreendae lieson  teaght road, as modeled by theline y = x on the A
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(2) On the diagram show how using the iterative formula %, = 6 |

with 0 < x, < p will lead to convergence at the point P.
m

(b) Use the iterative method %,,; = 6

jith xg = 5 to find the value

ofp, correct to twa decimal places.
81

(€) Use the sign change rule with the function ((x) = x — 6 |1~ = to show your

answer to part (b) is correct to two decimal places.
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‘The game of Curveballis played on a flat table.

A player rolls a ball from a fixed point, at any angle, with the aim of it coming to rest in
the winning zone.

A particular player decides to roll the ball at an angle of 45°.

This s illustrated by the graph below with the ball being rolled from the origin and the
shaded area being the winning zone.

‘The boundary of the winning zone is given by part of the curve with equation

sin? (e).

(a) Use the iterative formula

Xpyy = Esin?(e¥)  with initial starting value

to show that the x-coordinate of the point where this player’s ball should
cross the winning zone boundary i

13

(b) Use your answer to part (a) to find the minimum distance the ball should travel for
this player to win Curveball
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‘The game of Curveballis played on a flat table.
A player rolls a ball from a fixed point, at any angle, with the aim of it coming to rest in
the winning zone.

A particular player decides to roll the ball at an angle of 45°.
This s illustrated by the graph below with the ball being rolled from the origin and the
shaded area being the winning zone.

‘The boundary of the winning zone is given by part of the curve with equation

sin? (e).

(a) Use the iterative formula Xpyy = Esin?(e¥)  with initial starting value

Xy = 0.5, to show that the x-coordinate of the point where this player’s ball should
cross the winning zone boundary is 0.497 to three significant figures.

13

(b) Use your answer to part (a) to find the minimum distance the ball should travel for
this player to win Curveball
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According to legend, a unicorn can heal an injury almost instantly by touching it with its
horn,

CVUTIS HEALED
{ musT BE 2ERO

When a unicorn touches a cut in human skin of length Z mm, it will heal according to the

model
f(t) =Le

—t tz0

where fis the length of the cut in millimetres, at time ¢ seconds after the unicorn has
touched the injury with its horn.

(a) (i) Write down the value fwould be when the cut is completely healed.

(ii) Show that, for a cut in human skin of length 5 mm the equation f(t) = 0 can be
rearranged into the form

,-4n..

:

w £ 5
8
AN

(b) Use the iterative formula fyi=—In (‘?) with initial value t, = 1, to find how
‘many seconds it takes a cut of size 5 mm to heal once a unicorn has touched it with
its horn.
(i) Write down the values of the estimates t;,t, and t; to four decimal places. t ’ t
(ii) Give your final answer to two significant figures. = =N =
(iii) State the number of iterations required for convergence to two significant
figures.

4]

(9) Briefly explain why the model should also restrict the range of f(¢) to be greater
than or equal to zero?

m
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According to legend, a unicorn can heal an injury almost instantly by touching it with its
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where fis the length of the cut in millimetres, at time ¢ seconds after the unicorn has
touched the injury with its horn.

(a) (i) Write down the value fwould be when the cut is completely healed.

(ii) Show that, for a cut in human skin of length 5 mm the equation f(t) = 0 can be

rearranged into the form t': |.boqL t’l’ | 1336 &3=).L 84\

t=-In(3).

5
i)t tez .29
wme) & eo
e - |- =
(b) Use the iterative formula LM,:—ln(%‘),wi\hlmnalvalucLo:1. to find how 5 s ' Z"' 67 =).3s
ds it takes a cut of size 5 mm to heal icorn has touched it with = .
manyseconds akesacutofsize 5 mm 1 halonce nicom hs ouched e v N (76 .26 te=1.3 \

»

(i) Write down the values of the estimates 3, 7, and t to four decimal places. €r=1.3% Ey=1 L

(ii) Give your final answer to two significant figures.
(iil) State the number of iterations required for convergence to two significant

by £=1-3 @asr)
141 .
(¢) Briefly explain why the model should also restrict the range of £(t) to be greater ul |) Il ITERATIONS To N VERGE

than or equal to zero?
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According to legend, a unicorn can heal an injury almost instantly by touching it with its

o o) | LENGTH OF cuT cun envry
When a unicorn touches a cut in human skin of length L mm, it will heal according to the PosiTiVE OR T ERO

model
f(t)=Le™ ~t tz0

BE

where fis the length of the cut i millimetres, at time ¢ seconds after the unicorn has
touched the injury with its horn.

(a) (i) Write down the value fwould be when the cut is completely healed.
(ii) Show that, for a cut in human skin of length 5 mm the equation f(t) = 0 can be
rearranged into the form

t=-In(3).

(b) Use the iterative formula fyi=—In (‘?) with initial value t, = 1, to find how

‘many seconds it takes a cut of size 5 mm to heal once a unicorn has touched it with
its horn.
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(i) Write down the values of the estimates t;,t, and t; to four decimal places.
(ii) Give your final answer to two significant figures.

(iii) State the number of iterations required for convergence to two significant
figures.

4]

(9) Briefly explain why the model should also restrict the range of f(¢) to be greater
than or equal to zero?

m
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‘The diagram below shows part of the graph y = f(x) where f(x) = 2x cos(3%) = 1. m) Croaem 19 T 2 CaLcoLATIR, 1N RADIBNS

)

| A

e )

() (i) Find f(1.6) and f(1.7), giving your answers to three significant figures.
(ii) Bricfly explain the significance of your results from part (i)
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131

(b) One of the solutions to the equation f(x) = 0 is x = 2,55, correct to three significant
figures.
(i) Write down the upper and lower bound of 2.55.
(i) Hence, use the sign change rule to confirm that this is a solution
(to three significant figures) to the equation f(x) = 0.
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‘The diagram below shows part of the graph y = f(x) where  f(x) = 2x cos(3x) — 1.

A

e

() (i) Find f(1.6) and f(1.7), giving your answers to three significant figures.
(i) Briefly explain the significance of your results from part (i)

=

(b) One of the solutions to the equation f(x) = 0 is = 2:55, correct to three significant
figures.
(i) Write down the upper and lower bound of 2.55.

(i) Hence, use the sign change rule to confirm that this is a solution
(to ds) to the equation f(x) = 0.
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(a) Show that the equation x* + 3 = 5x can be rewritten as

"*) REARRANUE Sowing ALL STEPS 1M Wolk K I

x=V5x—-3 2
o’ +%=5Sx
(21
(b) Starting with % = 18, use the iterative formula ;(‘_3 = S -3
Xoer = 5%, — 3
to find a root of the equation x? + 3 = 5x, correct to two decimal places. x = 3 ) S -3
131
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(a) Show that the equation x* + 3 = 5x can be rewritten as

b) Xo=1.& - AnS =3 S(ws)-3

12 = 3 S(l,@)'}k: | €1712...

x=V5x-3

(b) Starting with g = 1.8, use the iterative formula

Aoz g
2s72)...
fy = YT
to find a root of the equation x* + 3 = Sx, correct to two decimal places, xg Sl &R00 .. -
@ x.-| §32 ..

x: .82 2dp
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Part of the graph of y = tan § is shown below, where  is measured in radians.

ton(l.55) 70 ten(lbS) <@ e
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Explain why the change ofsign rule would fail i attempting to locate a root of the |.ss«x¢léS . Se THERE IS NV

function f(6) = tan § using the values of § = 1.5 and 6 = 1.65.
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