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1. (a) Express as a simplified single fraction 
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(b) Hence prove, by the method of differences, that 
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2. Solve the inequality  
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3. (a) By factorisation, show that two of the roots of the equation x3 – 27 = 0 satisfy the quadratic 
equation x2 + 3x + 9 = 0. 

(2)

(b) Hence, or otherwise, find the three cube roots of 27, giving your answers in the form a + ib, 

where a, b  ℝ.
(3)

(c) Show these roots on an Argand diagram.
(2)

4. f(x) = 3x – x – 6.

(a) Show that f(x) = 0 has a root  between x = 1 and x = 2. 
(2)

(b) Starting with the interval (1, 2), use interval bisection three times to find an interval of width
0.125 which contains . 

(2)

(c) Taking 2 as a first approximation to , apply the Newton-Raphson procedure once to f(x) to
obtain a second approximation to . Give your answer to 3 decimal places. 

(4)
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5. z = 
i2

i3
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,         a  ℝ.

(a) Given that a = 4, find z. 
(3)

(b) Show that there is only one value of a for which arg z = 
4


, and find this value. 

(6)

6. (a) Using the substitution t = x2, or otherwise, find
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(b) Find the general solution of the differential equation
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7. Figure 1

      D

O                     B           A Initial line

  C

A logo is designed which consists of two overlapping closed curves.

The polar equations of these curves are

r = a(3 + 2cos  )     and

r = a(5 – 2 cos  ),   0   < 2.

Figure 1 is a sketch (not to scale) of these two curves.

(a) Write down the polar corrdinates of the points A and B where the curves meet the initial line.
(2)

(b) Find the polar coordinates of the points C and D where the two curves meet.
(4)

(c) Show that the area of the overlapping region, which is shaded in the figure, is

3

2a
(49  483).

(8)
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 + 9y = 4e3t,   t  0.

(a) Show that Kt2e3t is a particular integral of the differential equation, where K is a constant to 
be found.

(4)

(b) Find the general solution of the differential equation. 
(3)

Given that a particular solution satisfies y = 3 and 
t

y

d

d
= 1 when t = 0,

(c) find this solution.
(4)

Another particular solution which satisfies y = 1 and 
t

y

d

d
= 0 when t = 0, has equation

y = (1 – 3t + 2t2)e3t.

(d) For this particular solution draw a sketch graph of y against t, showing where the graph 
crosses the t-axis. Determine also the coordinates of the minimum of the point on the sketch 
graph. 

(5)

END
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1.
(a)
Express as a simplified single fraction 
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(b)
Hence prove, by the method of differences, that 
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2.
Solve the inequality  
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3. 
(a)
By factorisation, show that two of the roots of the equation x3 – 27 = 0 satisfy the quadratic equation x2 + 3x + 9 = 0. 


(2)



(b)
Hence, or otherwise, find the three cube roots of 27, giving your answers in the form a + ib, where a, b ( ℝ.


(3)


(c)
Show these roots on an Argand diagram.


 (2)
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f(x) = 3x – x – 6.


(a)
Show that f(x) = 0 has a root ( between x = 1 and x = 2. 


(2)



(b) 
Starting with the interval (1, 2), use interval bisection three times to find an interval of width 0.125 which contains (. 


(2)



(c) 
Taking 2 as a first approximation to (, apply the Newton-Raphson procedure once to f(x) to obtain a second approximation to (. Give your answer to 3 decimal places. 


(4)
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(a)
Given that a = 4, find (z(. 


(3)


(b)
Show that there is only one value of a for which arg z = 
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6.
(a)
Using the substitution t = x2, or otherwise, find
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(b)
Find the general solution of the differential equation
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7.






Figure 1




      D

O  
                   B
          A
 Initial line


   C


A logo is designed which consists of two overlapping closed curves.


The polar equations of these curves are


r = a(3 + 2cos ( )     and


r = a(5 – 2 cos ( ),   0 ( ( < 2(.


Figure 1 is a sketch (not to scale) of these two curves.


(a)
Write down the polar corrdinates of the points A and B where the curves meet the initial line.


(2)


(b)
Find the polar coordinates of the points C and D where the two curves meet.


(4)


(c)
Show that the area of the overlapping region, which is shaded in the figure, is
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(a)
Show that Kt2e3t is a particular integral of the differential equation, where K is a constant to be found.


 (4)


(b)
Find the general solution of the differential equation. 


(3)


Given that a particular solution satisfies y = 3 and 

[image: image10.wmf]t


y


d


d


 = 1 when t = 0,


(c)
find this solution.


(4)


Another particular solution which satisfies y = 1 and 
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 = 0 when t = 0, has equation


y = (1 – 3t + 2t2)e3t.


(d)
For this particular solution draw a sketch graph of y against t, showing where the graph crosses the t-axis. Determine also the coordinates of the minimum of the point on the sketch graph. 


(5)
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