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1. Prove that
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2 )1(6  (n  1)n(2n + 5).

(4)

2. f(x) = e2x – 15x – 2.

The equation f(x) = 0 has exactly one root  between 1.5 and 1.7.

(a) Taking 1.6 as a first approximation to , apply the Newton-Raphson procedure 
once to f(x) to find a second approximation to , giving your answer to 3 significant 
figures.

(5)
(b) Show that your answer is the value of  correct to 3 significant figures.

                   (2)

3. f(x) = x4 – 6x3 + 17x2 – 24x + 52.

(a) Show that 2i is a root of the equation f(x) = 0.
(1)

(b) Hence solve f(x) = 0 completely.
(6)

4. Using algebra, find the set of values of x for which

2x – 5 > 
x

3
.

(7)
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5. Given that z = 3 + 4i and w = 1 + 7i,

(a) find w.
(1)

The complex numbers z and w are represented by the points A and B on an Argand 
diagram.

(b) Show points A and B on an Argand diagram.
(1)

(c) Prove that △OAB is an isosceles right-angled triangle.
(5)

(d) Find the exact value of arg 







w

z
.

(3)

6. (a) Find the general solution of the differential equation

cos x
x

y

d

d
+ (sin x)y = cos3 x.

(6)

(b) Show that, for 0  x  2, there are two points on the x-axis through which all the 
solution curves for this differential equation pass.

(2)

(c) Sketch the graph, for 0  x  2, of the particular solution for which y = 0 at x = 0.
(3)

7. (a) Find the general solution of the differential equation
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 = 3t2 + 11t.

(8)

(b) Find the particular solution of this differential equation for which y = 1 and 
t

y

d

d
= 1 

when t = 0.
(5)

(c) For this particular solution, calculate the value of y when t = 1.
(1)
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8. Figure 1

The curve C shown in Fig. 1 has polar equation 

r = a(3 + 5 cos  ),      < .

(a) Find the polar coordinates of the points P and Q where the tangents to C are 
parallel to the initial line.

(6)

The curve C represents the perimeter of the surface of a swimming pool. The direct 
distance from P to Q is 20 m. 

(b) Calculate the value of a. 
(3)

(c) Find the area of the surface of the pool. 
(6)

END
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2.




f(x) = e
2x – 15x – 2.


The equation f(x) = 0 has exactly one root ( between 1.5 and 1.7.


(a) Taking 1.6 as a first approximation to (, apply the Newton-Raphson procedure once to f(x) to find a second approximation to (, giving your answer to 3 significant figures.


(5)


(b) Show that your answer is the value of ( correct to 3 significant figures.





                   (2)



3. 



f(x) = x4 – 6x3 + 17x2 – 24x + 52.


(a) Show that 2i is a root of the equation f(x) = 0.


(1)


(b) Hence solve f(x) = 0 completely.


 (6)




4.
Using algebra, find the set of values of x for which


2x – 5 > 
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5.
Given that z = 3 + 4i and w = (1 + 7i,



(a) find (w(.


(1)



The complex numbers z and w are represented by the points A and B on an Argand diagram.



(b) Show points A and B on an Argand diagram.


(1)



(c) Prove that △OAB is an isosceles right-angled triangle.


(5)



(d) Find the exact value of arg 
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6.
(a) Find the general solution of the differential equation


cos x 
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(6)


(b) Show that, for 0 ( x ( 2(, there are two points on the x-axis through which all the solution curves for this differential equation pass.


 (2)


(c) Sketch the graph, for 0 ( x ( 2(, of the particular solution for which y = 0 at x = 0.


(3)




7.
(a) Find the general solution of the differential equation
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(b) Find the particular solution of this differential equation for which y = 1 and 
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(c) For this particular solution, calculate the value of y when t = 1.



(1)




8.





Figure 1
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The curve C shown in Fig. 1 has polar equation 


r = a(3 + (5 cos ( ),   (( ( ( < (.


(a) Find the polar coordinates of the points P and Q where the tangents to C are parallel to the initial line.


 (6)


The curve C represents the perimeter of the surface of a swimming pool. The direct distance from P to Q is 20 m. 


(b) Calculate the value of a. 


(3)


(c) Find the area of the surface of the pool. 


(6)
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