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s

f(x)=In(x+2)-x+1, x>-2,xeR.

(a) Show that there is a root of f(x) =0 in the interval 2<x<3.

(2)
(b) Use the iterative formula

X, =In(x, +2)+1, x,=2.5

to calculate the values of x,,x, and x; giving your answers to 5 decimal places.

3

(¢) Show that x =2.5051s a root of f(x)=0correct to 3 decimal places.
(2)
fl2) = ln(2+2) -2 +1 0.38 20

In(3+2) -3 +1 =-0.23al <Ko

—FCZ) ;S (_Ohél‘nuous ’. . ’FC%> =0 ‘ﬂor Some. X 6(2,3j

%, = ln(2.5+2)+| =2 .5040¢

%, = lh(z,(o4os +2) +1l = 2 kKo49¢

x3 = ln(2.50442+2)+1 = 2.5051%

>

n

—F(2,§o4f)

|n(4_5‘a4§) -2.5045+1 = 5.7 ma"4 20

£(2.5065) = la(4.5055) ~2.5055 +[ = ~Lorxis* co

L ox = 2.505 is  reek €0 Fd.p.

e

Smee 2.504aS<&X & 2.505§
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7. f(x)=3x"-2x—-6
(a) Show that f(x) = 0 has a root, a, between x = 1.4 and x = 1.45
(2)
(b) Show that the equation f(x) = 0 can be written as
X z\/(g +z), x#0.
x 3
3

(c) Starting with x;=1.43, use the iteration

\/(2 2)

xn+1 = —+t=

x 3

to calculate the values of x,, x, and x,, giving your answers to 4 decimal places.

(®))

(d) By choosing a suitable interval, show that o = 1.435 is correct to 3 decimal places.

(&)
£(1La)=3(1a) -2(1.a)-C = ~0.58<0

£(145) = 3(!.45‘)3 ~2(l.4s)—-€ = 0.21¢ >0

‘€(1) 1§ conkinvovs .. 'F(x) =0 4or some < € (1'4)
5) 39(3 -2x —6 =0
:7 311 -2 - [ = 0
22
2 3x 7 246
b &
= 12 = %— + £

% x = [2

2 .2
J>x 3

Las))
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Question 7 continued
. Xy = | a3
¢)
x, = /2. ,fZ. = l.43~),
J1a3" 3
%, = |2 +.2 = 11,4347
Jl.azu 3
Xy = / z + 2z =1.4358
Jl.a347 3
\ ; 3
d) £(1.4345)= 3(l.a3as) ~2(1.43a5) -6 = = 0.013 ¢

£ (1.43s5) = 3(!.4395)3-2<l,4355>~é = 0.003]| 20

1

€ o

flx) =0 Lor some :>c€<l.434'§,, '-435—5-)

x = ,43% Eo 3ehp.

Q7

(Total 11 marks) |

TOTAL FOR PAPER: 75 MARKS
END
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7. f(x)=3xe" -1
The curve with equation y = f(x) has a turning point P.

(a) Find the exact coordinates of P.

)
The equation f(x) = 0 has a root between x = 0.25 and x = 0.3
(b) Use the iterative formula
1.
X =75€
3
with x; = 0.25 to find, to 4 decimal places, the values of x , x, and x,.
3

(c) By choosing a suitable interval, show that a root of f(x) = 0 is x = 0.2576 correct to
4 decimal places.

©))
0-) *F'(:.) = 3xe™ + 32_9( (f""“ucé "Ule)

A'é é"p 'F'[ot) =0 "—> 316_,"1' 35_7( =0

3e*(x+) =0

= x:—l

£6) = =3¢ -

\ — .
6/) xh-!'l = :; e Xao =0.25
X, = ( e-o-zr = O.2546
3
| =0-2546
x, = ?C = Q.257|
o = ’ e:—o-zs-:; - 0.2s7g
3
20
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Question 7 continued
. A 0-2525F —q
C) {(0,25-75'5).—. 3(0.2575’5’)@ -] = ~-3.%x0 <o
f (0.2?76§>= 3(0.25765)e>" " -] = l.oaxio o

£ (O s continvovs .. £(z) =0 Lor some 2 é(o.zrvs'g 0.25‘763')

-. 2 = 0.25 776 to 40"p

J
21
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Figure 1

Figure 1 shows part of the curve with equation y=-x"+2x’+2, which intersects the

x-axis at the point 4 where x = a.

To find an approximation to a, the iterative formula

1s used.

(a) Taking x, = 2.5, find the values of x, x,, x, and x,.
Give your answers to 3 decimal places where appropriate.

3)
(b) Show that a = 2.359 correct to 3 decimal places.
9 3)
X, = — + 2 = 2.32
2.5
MNoq = ‘3'.,_4-2 = 2.372
2
W=, +2 = 2.35§5
S 2:372
Xgq = 2 +2 = 2.36I
2-355%

b) x=23535

3 <
= ~(2.3585) +2(2.35°85)

+42 = S5.€x

x:Z.'SS’ﬁS",

3
= 4
J

4
= ~(2.3545) 3 +2(2.3548)°+2 = ~ 1.4 40"«

Continvous function So u =0 for some x 5(2.35?5; 2.3r‘is‘)
Jd

g

L d

% = 2.354 te 34,

2
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fx)=x"+2x" -3x-11

(a) Show that f(x) = 0 can be rearranged as
x:j(3x+11), Y
x+2

The equation f(x) = 0 has one positive root a.

3x,+11
x, +2

The iterative formula x ,, = \/ (
(b) Taking x, = 0, find, to 3 decimal places, the values of x,, x, and x,.

(c) Show that a = 2.057 correct to 3 decimal places.

x? # 2% =3x -1l =0

J is used to find an approximation to a.

2

(&)

(&)

X + 22 = dx 41

% (z+e) = Bx+ll

(4

xX +2

x = [ +11

X+ 2

[o+ll - 2.345

)
n

oO+2

[3(2.345)+ 1t _ 2.037

Q
A
1)

2.345 + 2

2, = [3(2.037)+11  _ 2. 059

] 2.0371+2
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3 1
2.0565 + 2(2.05¢5) ~3(2.05¢5) — |l

4) —F(Z.oms’)

= —0.014 < O

Z
2.055> + 2(2.0575) - 3(2.0575) |l

0

£(2.0575)
= 4.4 x10°0° >0

£ (x) Js contimvous 56 £(x) =0 Lor Some o & (2.0555',2.05'75')

cost s X = 2.057 & 4. p
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3. f(x)=4cosecx —4x+1, where x is in radians.

(a) Show that there is a root a of f(x)=0 in the interval [1.2,1.3].
2

(b) Show that the equation f(x)=0 can be written in the form

sinx 4 (2)
(c) Use the iterative formula

1 1
X, == +—, x,=1.25,
sinx,

to calculate the values of x,, x, and x;, giving your answers to 4 decimal places.

(©))

(d) By considering the change of sign of f(x)in a suitable interval, verify that
0=1.291 correct to 3 decimal places.

) = _4 —4x +
o) Sinx

()

£(1.2) = 4 — 4(1.2) +1 = 0.442 >
sin(t2)

£(13) = <4 — 2 01.3) +1
sim(L3)

"

~0.044 <

~

"FCX.) ;5 coné7nuous An l IZ) ’.37

= =

£y =0 for Some = € (l. 2, 1. 3)

B) 4 cosec . —4x +1 =0

4 +| = 4=x

Sinz
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Question 3 continued enk
l + L = X
Sinz -
2K = [ ~ |
St &~
C) X, = |25
x, = | ~ [ _ 1.3038
sin(1.25) Z a
Xq = ) R |.2¢67
sin(l.3038) 4
Xy = J -1 = 1.2918
sim(l.2861) &
A) 75 (:).2605) - 4 - 4 (1,2405‘) +1 = 0.114 >0
g S‘iu('.'l"OS')
f(1ras) = 4 _42(l2a15)+1 = —4.7x6° 40
Sin(l.2415)
‘F(,l) )$ C.th{;‘;noous ;n this "65!‘-»\ Se —F&.) =0
-@o/ Some oL é(l.Z‘ioS‘) qu:;)
. rosk is x =].24l Eo 301.'1’.
7
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