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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)

q ,

•••

.EE#**:................g...j÷}÷;I 1
I

PhysicsAndMathsTutor.com

eddie
Pencil

eddie
Pencil

eddie
Pencil



32

*P58354A03248*

 

11.
y

x

C

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)
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Question 3 continued
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(Total for Question 3 is 6 marks)
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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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