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1. Find the set of values of x for which

                                                                
x

x x

+
−
1

2 3
<

1
−3

.

(7)
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Question 1 continued
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2.                                                     
d

d

y

x
y x x− =tan sec .2 3

 Given that y = 3 at x = 0, find y in terms of x.

(7)
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Question 2 continued
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3. (a) Show that

                                                        ( ) ( ) .r r r+ − − ≡ +1 1 6 23 3 2

(2)

 (b) Hence show that

                                                        r n n n
r

n
2

1

1

6
1 2 1

=
∑ = + +( )( ).

(5)

 (c) Show that r n n an b
r n

n
2

2 1

6
1

=

∑ = + +( )( ),  where a and b are constants to be found.

(4)
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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.                                                      f ( )x x x= + −
3 8 19 .

 (a) Show that the equation f(x) = 0 has only one real root.

(3)

 (b) Show that the real root of f(x) = 0 lies between 1 and 2.

(2)

 (c) Obtain an approximation to the real root of f(x) = 0 by performing two applications of 

the Newton-Raphson procedure to f(x) , using x = 2 as the first approximation.  Give 

your answer to 3 decimal places.

(4)

 (d) By considering the change of sign of f(x) over an appropriate interval, show that your 

answer to part (c) is accurate to 3 decimal places.

(2)
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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. For the differential equation

                                                        
d

d

d

d2

2

3 2 2 3
y

x

y

x
y x x+ + = +( ),

 find the solution for which at x
y

x
y= = =0 1 1, .

d

d
and

(12)
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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.                                                              z = −√3 i.

 z* is the complex conjugate of z.

 (a) Show that 
z

z *
= −

1

2

3

2

√
i.

(3)

 (b) Find the value of 
z

z *
.

(2)

 (c) Verify, for z
z

z
z z= − = −√3 i, that arg

*
arg arg *.

(4)

 (d) Display z z
z

z
, *

*
 and  on a single Argand diagram.

(2)

 (e) Find a quadratic equation with roots z and z* in the form ax2 + bx + c = 0, where a, b 

and c are real constants to be found.

(2)
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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. (a) Sketch the curve C with polar equation

                                                r = +5 0√3cos ,θ θ π< 2 .
(2)

 (b) Find the polar coordinates of the points where the tangents to C are parallel to the 

initial line θ = 0.  Give your answers to 3 significant figures where appropriate.

(6)

 (c) Using integration, find the area enclosed by the curve C, giving your answer in terms 

of π.

(6)
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Question 7 continued
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Question 7 continued
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