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The graph of y = (6) where f(8) = sec is shown below. 6 is measured in radians
and-w<6<m

Given that
(i) Find (1.5) and £(1.6).

(if) Explain how, in this case, the change of sign rule fails to locate a root of f(9) in
the interval (1.5, 1.6).
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Astudent is trying to find a solution to the equation f(x) = 0 using an iterative formula, _
The student rearranges f(x) = 0 into the form % = g(x). DRAW V PFRoM 2C, Te THE CURVE

The diagram below shows a sketch of the graphs of y = g(x) and y = x.

DRAW HeRIZOW7A LLY To The LIWE

= RVE
(ow7IWVE To Go RETWEEMN CU

AND LINE
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“xg o0,

‘The student is trying to find the F00t & starting with an initial estimate x,.
Show on the diagram, how the iterative formula will converge and find the root a.
Mark the x-axis with the positions of %, and ;.
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Abypass s to be built around a village. A) USimh YovR CALCLLATOR. AnNS Bu77or
On the graph below the road through the village is modelled by the line y = x.

T35 veRrN USEFUL , STaRrt &7 SETT/NG
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‘The bypass is modelled by the equation y =

kox5 . 5 773502697

o,

S+l —
X, =5 839061213
x, =S 84390657k

(a) Use theiterative formula x,.,, e Withxo =5 to ind the value e AwswERs To 3ST AS YoU O

of p, correct to three significant igures. sAmME
- BoTH X, AND x3 N Rouwp 7o
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‘The bypass runs from the origin to the point P(p, p).

() (i) Calculate £(5.835) and £(5.845) where f(x) = x — . REMEMBER TH!S ( )
(if) Hence use the sign change rule to show your answer to part (a) Is correct to 1S B SoLuT oW FeR P: 5 . gh- 3 SF
three significant figures. ? wor x
L NOT
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Abypass is to be builtaround a village. b) l) SURB 1N VALVES

On the graph below the road through the village is modelled by the line y = x.

The bypass is modelled by the equation y =

£ (5.835):|-0-00 8609

ov), NonEED Fole
ALL DI TS

[(s gus):=|0-:000659..

AWSWERS INSTANORRD FolrM ARE
AiLSo vAULID

‘The bypass runs from the origin to the point P(p, p).
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() Use the iterative formula %,,3 = with xp = 5to find the value

TOF
== AND S.E4S menns Roo
of p, correct to three significant figures. c(x) =0 MUST RouND T

6] s. g To 3SF

(b) (i) Calculate f(5.835) and (5.845) where f(x) = x —

(i) Hence use the sign change rule to show your answer to part (a) is correct to
three significant figures.
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The game of Tanball is played on a flat table. USING CALCULATOR Apy S BuT7em
Aplayer rolls  ball from a fixed point, at any angle, with the aim of it coming to rest in s

the winning zone. aLe 1w

A particular player decides to roll the ball at an angleofh ZADIANS X, = |- tan ( 3(AVS + '))

“This is illustrated by the graph below with the ball being rolled from the origin and the
= ). 426310189

shaded area being the winning zone.
X, = 1475239008
X, =] 442471686

=

2= ) 42631,50 = |- 475 264 202 | bkl 247

i) Covrmue caccornTma vaLves
UNTIL THEY AGREE To 3SF

:
3
§
%

The boundary of the winning zone is given by part of the curve with equation No NEED To LwRITE ALL VALVES OR
ow MANY | TER oW
y=1—tan(y3G+ D). CounNT ~A ANY | BTIONS
(i) Using the iterative formula ., = 1 - tan(y/3(x, + D)), with initial starting value xXC= (A é (3 SF )
% = 1.5, find the estimates ¥y, %, and %, writing each to five decimal places.
(i) Continue using the iterative feature on your calculator to find the

o heosigitcant tgures. i1]) YCooRDINATE i1 LL BE THE SAMEAS x
(iif) Write down the y-coordinate of the point where this player’s ball should cross the

‘winning boundary, give your answer to three significant figures. \.4b @ )
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According to legend, unicorn tears can heal an injury almost instantly. a) EEH'QQAN(« c To GeT t 3 on ITS

If a unicorn tear is applied to a burn of initial size B mm? on human skin it will heal oWwN THEN 3

according to the model
-¢*+Je =0

b =B-t+VE tz0

where b is the area of the burn, in square millimetres, at time ¢ seconds after the + éj ()
unicorn tear has been applied.

det?

(a) Show that the equation B(£) = 0.can be written as [S + JT = ¢ 3
¢ — 2

YB+JE = ¢

¢= VB

(2]

(b) Use the iterative formula t,,; = *[40 + /£, , with initial value £ = 3, to find how

many seconds it takes a burn of size 40 mm? to heal once a unicorn tear is applied.
Give your final answer to three significant figures.
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4

(0) Analternative iterative formula is £,.; = (t7 — B)%
(i) Using tg = 3, find t;, £, and 5, for the same initial burn size as part (b), giving
each to three significant figures.

(i) Explain how you can deduce whether this sequence of estimates is converging or
diverging.
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According to legend, unicorn tears can heal an injury almost instantly.

Ifa unicorn tear is applied to a burn of initial size # mm? on human skin it will heal
according to the model
b() =B -t +t tz0

where bis the area of the burn, in square millimetres, at time ¢ seconds after the
unicorn tear has been applied.

(2) Show that the equation b(t) = 0 can be written as
t=VB+VE
[21

(b) Use theiterative formula t,,,,, = *[40 + /£, , with initial value £ = 3, to find how

many seconds it takes a burn of size 40 mm? to heal once a unicorn tear is applied.
Give your final answer to

(4

(c) An alternative iterative formula is t,,; = (¢, — B)?.

(i) Using tg = 3, find t,, t and ¢, for the same initial burn size as part (b), giving
each to three significant figures.
Explain how you can deduce whether this sequence of estimates is converging or
diverging.
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According to legend, unicorn tears can heal an injury almost instantly.

1fa unicorn tear is applied to a burn of initial size B mm? on human skin it will heal
according to the model

b(t) =B -+t tz0

where b is the area of the burn, in square millimetres, at time ¢ seconds after the
unicorn tear has been applied.

(2) Show that the equation b(t) = 0 can be written as
e=VB+VE

[21

40 + \[E,, with initial value £ = 3, to find how

many seconds it takes a burn of size 40 mm? to heal once a unicorn tear is applied.
Give your final answer to three significant figures.

(b) Use the iterative formula .4,

41
(c) An alternative iterative formula is 43 = (63 = B)%

(i) Using for the same initial burn size as part (b), giving
each to three significant figures.

(i) Explain how you can deduce whether this sequence of estimates is converging or
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The diagram below shows part of the graph y = f(x) where f(x) = 2x? — 2x* + 3. a) SyRSTITVTE .S InNTo ﬂ(k)

\ ] ) 209 -20097+ 3

S [5)- o 75
\

|

@) (i) Find (18 F RooT
”Eﬁﬁ;f- VALVES EITHERSIDE O
fl)=0

(b) Write down an interval, in the form a < a < b, such that f(e) = 0, explain clearly
your choice of values for a and b, L (' ‘ - _0p-072
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‘The diagram below shows part of the graph y = f(x) where f(x) = 2x? — 2x* + 3.

\
\
\
\\

\

(a) (i) Find f(1.5)
(i) Find £(1.6) [(..s); 0.7s L(1.6)=-0-072

(b) Write down an interval, in the form @ < @ < b; such that f(a) = 0, explain clearly

your choice of values for a and b.
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A solution to the equation f(x) = 0 s x = 3.1, correct totWO SIgHifiGant Agures. |

(i) Write down the lower bound, £, and the upper bound, u, of 3.1.
(i) Assuming f(x) is continuous n the interval | < x < 1, what can you say _
about the values of f(u) and (1) ? . L =3.0 S + 0.05, ApoiNa A
. \) 9 3 \ S THIRD SIGNIFICANT
- < FIGUR E
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(a) Show that the equation x* — 5x = 2 can be rewritten as
1
x= g(x‘ —-2).

[21
(b) Starting with x, = 1, use the iterative formula
1.3
Haua =52 =2)
to find values for x,, x;and x, giving each to four decimal places where appropriate.
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‘0) USImhG YOUR CALCLLATOR  ANS
Bu7Tor T3 RN useFuL , S7ArRT gy
W AS ANS

(a) Show that the equation x* — 5x = 2 can be rewritten as

x:é(za—z)
o SETTING Qo = |
p ALL

(5) Starting with x, = 1, use the iterative formula RBE cAREFUL To RE CoR
SocLvTiows As Yov Ge

s b () o2

1
T =32 2)

to find values for &, ¥and &3, giving each to four decimal places where appropriate.
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