
8

*P58348A0844*

 
D

O
 N

O
T W

RITE IN
 TH

IS A
REA

 
D

O
 N

O
T W

RITE IN
 TH

IS A
REA

 
D

O
 N

O
T W

RITE IN
 TH

IS A
REA

 
D

O
 N

O
T 

W
RI

TE
 IN

 T
H

IS
 A

RE
A

 
D

O
 N

O
T 

W
RI

TE
 IN

 T
H

IS
 A

RE
A

 
D

O
 N

O
T 

W
RI

TE
 IN

 T
H

IS
 A

RE
A

4. The curve with equation y = 2 ln(8 − x) meets the line y = x at a single point, x = α.

 (a) Show that 3 < α < 4
(2)

y

4

4 xO

y = 2 ln(8 − x)

y = x

Figure 2

 Figure 2 shows the graph of y = 2 ln(8 − x) and the graph of y = x.

 A student uses the iteration formula

xn + 1 = 2 ln(8 − xn),  n ∈ ̀

 in an attempt to find an approximation for α.

 Using the graph and starting with x1 = 4

 (b) determine whether or not this iteration formula can be used to find an approximation 
for α, justifying your answer.

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

•qñh-_b) can be used to find an approximation for ✗ µ1 ( see figure 2 for first mark µfor part b)
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11.
y

x
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O

Figure 8

 Figure 8 shows a sketch of the curve C with equation  y = x x ,  x � 0

 (a) Find, by firstly taking logarithms, the x coordinate of the turning point of C.

 (6ROXWLRQV�EDVHG�HQWLUHO\�RQ�JUDSKLFDO�RU�QXPHULFDO�PHWKRGV�DUH�QRW�DFFHSWDEOH�)
(5)

 The point  P(Į, 2)  lies on C.

 (b) Show that  1.5 < Į < 1.6
(2)

 A possible iteration formula that could be used in an attempt to find Į is

x xn n
xn

+
−=1

12

 Using this formula with  x1 = 1.5

 (c) find x4 to 3 decimal places,
(2)

 (d) describe the long-term behaviour of xn
(2)
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Question 11 continued
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3.	 The sequence  u1, u2, u3, …  is defined by

un + 1 = k − 
24

un
            u1 = 2

	 where k is an integer.

	 Given that  u1 + 2u2 + u3 = 0

	 (a)	 show that 

3k2 − 58k + 240 = 0
(3)

	 (b)	Find the value of k, giving a reason for your answer.
(2)

	 (c)	 Find the value of u3
(1)

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

PhysicsAndMathsTutor.com

michellewright
Pencil



*P68731A0752* Turn over     

7

	

	



Question 3 continued
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(Total for Question 3 is 6 marks)
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die then hat = fix)-944--144.9%1
e)

2

let him = 4x4 x ⇒ f- (a) = 4x4 x → fix) = 8×+1
205C 2K = 2×112

944 = 2k → 964 = 1

⇒ h 1×1 = (8×+1) /2k) - (4×2-1×11 ¥) = 16×312+2×112 -
↳×
"

✗112
- ¥2 = 16×012+2×1/2- 4×3/-2×112

(2k)
"

1 hex hex

⇒ him = 12×3/2-1 X
'"

= 3x
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+ ÷g = 3k -1¥

↳x
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b) From pad a :

day,
= 12×2-1×-16Bc

↳xrx

Our first step is to set ddyy =o. =) 12×2-1×-16Be =o
hexrx

=) 12×2-1 x - 16K = 0
÷
Fx

=) 12×312+5×-16 = 0 I

⇒ 12×312 = 16 - TX
÷ 12

'

⇒ ✗
312

= ÷ -¥
⇒ ✗

"2
= ¥ - FI

⇒ ✗ = (g- - %)
">

as required. I

-

-8g

1 Hakam
c)
i) Xi = 2 and xn+i=(¥ - FI)

"

=> xz=(g- -÷)
"

! (3- - ¥)
"

,

sub this in ! 7

xz = 1.138935 . ..

Xz = 1.138-94 15 d.p) I
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4.	 The curve with equation  y = f (x)  where

f (x) = x2 + ln (2x2 − 4x + 5)

	 has a single turning point at x = α

	 (a)	 Show that α is a solution of the equation

2x3 − 4x2 + 7x − 2 = 0
(4)

	 The iterative formula

xn + 1 = 
1

7
(2 + 4xn

2 − 2xn
3)

	 is used to find an approximate value for α.

	 Starting with  x1 = 0.3

	 (b)	 calculate, giving each answer to 4 decimal places,

		  (i)	 the value of  x2

		  (ii)	the value of  x4
(3)

	 Using a suitable interval and a suitable function that should be stated,

	 (c)	 show that α is 0.341 to 3 decimal places.
(2)
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Question 4 continued
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