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1. 2d 2sin
d
y x y
x
= +

 It is given that 1=y  at 0=x .

 Use the approximation  1 0

0

d
d

y y y
h x
− ⎛ ⎞= ⎜ ⎟

⎝ ⎠
  with a step length of 1.0=h  to find estimates of

 y at 1.0=x  and at 2.0=x , giving your answers to 4 decimal places.
(5)
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Question 1 continued
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2. Given that 3 lny x x= ,

 (a) find d
d
y
x

, 
2

2

d
d

y
x

 and 
3

3

d
d

y
x

 .
       (5)

 (b) Find the Taylor series expansion of 3 lnx x  in ascending powers of )1( −x  up to and 
including the term in 3( 1)x − .

       (3)
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Question 2 continued
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Question 2 continued
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Question 2 continued
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3.  (a)  Use De Moivre’s theorem to show that 

cos 5θ = 16 cos5θ – 20 cos3θ + 5 cos θ
(5)

 (b)  Hence find the two positive solutions of 

5 332 40 10 1 0x x x− + + = ,

  giving your answers to 3 decimal places.
 (6)
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Question 3 continued
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Question 3 continued
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Question 3 continued
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4. For n∈ +, show, using mathematical induction, that

 (i) 

⎟⎟
⎟
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⎜
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+
=
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⎟
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⎠

⎞

⎜⎜
⎜
⎜

⎝

⎛

12)2(
01
001

123
011
001

nnn
n

n

,

                       (5)

 (ii)  )52( 13 ++n  is divisible by 7.
                       (5)
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Question 4 continued
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Question 4 continued
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Question 4 continued
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5. Given that 

a = i + 7j + 9k    and    b = − i + 3j + k,

 (a)  show that )2( kjiba −+=× c , and state the value of  the constant c.                           
(2)

 The plane Π1 passes through the point (3, 1, 3) and the vector a × b is perpendicular to 
Π1.

 (b)  Find a cartesian equation for the plane Π1.
(2)

 The line 1l has equation r = i – 2k + λa.

 (c) Show that the line 1l  lies in the plane Π1.                        
(2)

 The line 2l  has equation r = i + j + k + μb.
 The line 2l  lies in a plane Π2, which is parallel to the plane Π1.

 (d) Find a cartesian equation of the plane Π2.             
(2)

 (e) Find the distance between the planes Π1 and Π2.             
(3)
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Question 5 continued
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Question 5 continued
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Question 5 continued
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6. 
                                       M = 

11 5√3

5√3 1

−

−

⎛

⎝
⎜⎜

⎞

⎠
⎟⎟

 Given that λ1 and λ2 are the eigenvalues of M and  λ1 > λ2 ,

 (a) show that λ1 = 16 and find the value of λ2 .
(4)

 (b) Find eigenvectors corresponding to the eigenvalues λ1 and λ2 .
(4)

 Given that there is an orthogonal matrix P such that P–1MP is the diagonal matrix D, 

 where D = 
λ

λ
1    0

0    2

⎛

⎝
⎜

⎞

⎠
⎟ ,

 (c) find the matrix P, 
(2)

 (d) verify that P–1MP = D.
(4)
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Question 6 continued
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Question 6 continued
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Question 6 continued
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7. The point P represents the complex number z in an Argand diagram. 
     Point P moves on the curve C given by the equation

| z – 4 + 4i| = 2| z – 1 + i|

 (a) Show that C is a circle whose equation may be written z k= , giving the exact value 
of k.

(5)

 (b) Draw an Argand diagram showing the circle C and the points representing the 
complex numbers 1 – i and 4 – 4i.

(3)

 (c)  For the points on the circle C, find the maximum and minimum values of     
  4 4iz − + .

(3)

 The transformation T from the z-plane to the w-plane is given by 8w z
z

= + .

 (d) Show that T maps the curve C onto a line segment in the w-plane and define this line 
segment by giving its equation and the coordinates of its end points.

 (5)
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Question 7 continued
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Question 7 continued
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Question 7 continued
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