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Instructions to Candidates:

1. Answer ALL the questions in this paper.

2. All workings must be clearly shown in the answer space provided.  Omission of essential workings and unit of measurement will result in loss of marks.

3. The use of calculator is expected, where appropriate.
4. Give your answer in the simplest form. Leave your answer in fraction where applicable or correct to 3 significant figures, or 1 decimal place in the case of angles in degrees, unless a different level of accuracy is specified in the question.

5. For 
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, use your calculator value.

Information for candidates:
The number of marks is given in brackets [  ] at each question or part question.  The total marks for this paper is 100.

Mathematical Formulae

1.    ALGEBRA
Quadratic Equation

For the equation   
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Binomial expansion
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where  n  is a positive integer and  
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2.    TRIGONOMETRY

Identities 

[image: image6.wmf]22

sin     cos     1

AA

+=



[image: image7.wmf]22

sec    1    tan 

AA

=+



[image: image8.wmf]22

cos    1    cot

ecAA

=+



[image: image9.wmf]B

A

B

A

B

A

sin

cos

cos

sin

)

sin(

±

=

±



[image: image10.wmf]B

A

B

A

B

A

sin

sin

cos

cos

)

cos(

m

=

±



[image: image11.wmf]B

A

B

A

B

A

tan

tan

1

tan

tan

)

tan(

m

±

=

±



[image: image12.wmf]A

A

A

cos

sin

2

2

sin

=



[image: image13.wmf]A

A

A

A

A

2

2

2

2

sin

2

1

1

cos

2

sin

cos

2

cos

-

=

-

=

-

=



[image: image14.wmf]A

A

A

2

tan

1

tan

2

2

tan

-

=



[image: image15.wmf])

(

2

1

sin

)

(

2

1

sin

2

cos

cos

)

(

2

1

cos

)

(

2

1

cos

2

cos

cos

)

(

2

1

sin

)

(

2

1

cos

2

sin

sin

)

(

2

1

cos

)

(

2

1

sin

2

sin

sin

B

A

B

A

B

A

B

A

B

A

B

A

B

A

B

A

B

A

B

A

B

A

B

A

-

+

-

=

-

-

+

=

+

-

+

=

-

-

+

=

+


Formulae for  ( ABC
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	1
	Solve the following equations:
	

	(a)
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	(b)
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	Given that 
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	(a)
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	(b)
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	3
	A positive whole number has two digits. When the two digits are reversed, a new number is formed. The difference between the squares of the two numbers is 2376. The sum of the two numbers is 66 times the difference between the digits of the original number. Find the two number. 
	[5]

	
	
	

	4(a)
	Given that 
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, where a and b are integers, find without using the calculator the value of a and of b. 
	[3]

	
	
	

	(b)
	The diagram shows a circle with centre O and radius 6cm. Another circle is inscribed in a quadrant of the circle with centre T. Find the radius of the smaller circle, r cm.  
[image: image63.wmf]x

e

y

=

[image: image64.wmf]e

y

=

[image: image65.wmf]2

cos

x

y

p

=

[image: image66.wmf]q

[image: image26.png]
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	5
	Given that 
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[image: image28.wmf]12

2

3

4

-

-

-

+

bx

x

ax

x

. 
	

	(i)
	Find the value of a and of b. 
	[4]

	(ii)
	Factorise 
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 completely and hence, solve the equation 
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	[5] 

	
	
	

	6(i)
	Prove that 
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	(ii)
	Prove that 
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	(iii)
	Hence, or otherwise, solve the equation 
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	7
	The function f(x) = 4 cos (kx) -3 is defined for 
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, where k is a constant. 
	

	
	Given that f(x)  intersects the x-axis at 4 points, 
	

	(i)
	state value of k
	[1]

	(ii)
	state amplitude and period of f(x).  
	[2]

	(iii)
	sketch the graph of f(x). 
	[3]

	(iv)
	determine the range of values of p such that |4 cos(kx) -3 |= p has exactly 4 solutions, where 
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	[2]

	
	
	

	8(a)
	ABCD is a rectangle whose vertices lie on the circumference of a circle, centre O. X is the midpoint of AB, and AD = AX. Y lies on BD and XYC is a straight line. Z lies on the circumference of the circle and DXZ is a straight line. AC and BD intersect at O. The line CZ meets AB at P. 
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	(i)
	Prove that 
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	(ii)
	Explain why a circle that passes through A, P and Z can be drawn. 


	[3]

	(b) 


	ABCD is a cyclic quadrilateral. CE is a tangent to the circle at C. 
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Given that AD//BC, prove that
	

	(i)
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	(ii) 
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	9(a)
	The figure shows the curve y² = 2x. The points O (0, 0) and P(x, y) lie on the curve. Given that the coordinates of Q is (x, 0). 




	

	
	Show that the area, A,of the triangle OPQ is 
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	(ii)
	If x is increasing at a rate of 4 units per seconds, calculate the rate of increase of A when 

x = 2.



	[3] 

	(b)
	The equation of a curve is 
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Find the x-coordinate of the point  where 
[image: image46.wmf],

2

0

p

<

<

x

 at which the tangent to the curve is parallel to the x-axis.                                                                                           
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	10
	The diagram shows part of the graphs of y = e, 
[image: image47.wmf]x

e

y

=

 and 
[image: image48.wmf]2

cos

x

y

p

=

.  The curve 
[image: image49.wmf]x

e

y

=

 intersects the line y = e at the point (1, e) and the curve 
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	(i)
	Find the coordinates of A and B.
	[3]

	(ii)
	Calculate the shaded area. 
	[4] 

	
	
	

	11 
	PQRS is a rectangle. A line through Q, intersects PS at N and RS produced at T, where 

QN= 7cm, NT = 17cm, 
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	(i)
	Show that the perimeter of PQRS, P cm, is given by 
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	(ii)
	Express P in the form of 
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and state the value of R and 
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	[3]

	(iii)
	Find the maximum value of P and the corresponding value of 
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.
	[2] 

	(iv)
	Find the value of P for which QR =12 cm.  
	[3]

	
	
	

	
	
	

	12
(i)
	A circular hollow cone of height h cm and semi-vertical angle of 30° stands on horizontal ground. A smaller upright cone with base radius x cm just fits into the cone as shown.
By expressing h2 in terms of h and x, show that the volume, V cm³ of the smaller cone, is given by
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	  (ii)
	Prove that, as x varies, the maximum possible volume of the smaller cone is 
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