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Answer as many questions as you can. 
Questions 1 to 5 are worth 8 marks each; 
Questions 6 to 9 are worth 15 marks each. 

 
All answers must be supported by adequate explanation. 

Calculators may be used in any question. 
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1. Solve the simultaneous equations below, and give a check that your answer is correct: 
 
  2y – 0.1x = 8 
  3x – 0.4y = 58  [8 marks] 
 
2. A sequence of numbers is defined by the rules: 
 
  FIRST NUMBER = 3 
 
  NEXT NUMBER  =                    -1                                                               
                                     1 + PRESENT NUMBER 
 
 (a) Show that the 2nd number is  - ¼  and find the 3rd, 4th, 5th, 6th numbers. 
 
 (b) Use your answers to predict both the 450th number in the sequence and the sum 
  of the first 450 numbers.  [8] 
 
3. In appropriate units, the rate, V, at which water under pressure P flows through a tube 
 of radius R and length L is given by the formula  V  =  400PR4 . 
                                          L  
 
 (a) If R = 0.03, P = 600, L = 0.2, find V. 
 
 (b) If L = 0.5, V = 1.3, R = 0.04, find P. 
 
 (c) If L = 0.7, V = 0.8, P = 220, find R. [8] 
 
4. The number 325 is equal to a square number multiplied by a prime number. 
 
 (a) What are these two numbers? 
 
 (b) What is the next number above 325 that consists of a square number 
  multiplied by a prime number?  Explain your reasoning carefully. [8] 
 
5. In the diagram below, AB and CD are parallel lines.  Also, CA bisects angle BCD 
 and BD bisects angle ABC. 
 
   

 
 (a) If x = 20°, find y. 
 
 (c) In general, what is the connection between x and y?  Justify your answer. [8] 
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6. For each of the following containers, find the length of the longest straight stick that will 

fit into the container without poking out.  (You should take all dimensions of the stick 
 other than its length to be negligible.) 
 
 (a) A cylinder with radius 10 cm and height 20 cm. 
 
 (b) A symmetrical cone with base radius 10 cm and perpendicular height 20 cm. 
 
 (c) A symmetrical cone with base radius 10 cm and perpendicular height 15 cm. 
 
 (d) A cube with side-length 10 cm. 
    [15] 
 
 
 
 
7. A curve has the equation y² = x(x + 4). 
 
 (a) Calculate the (positive) values of y corresponding to x = 0, 0.5, 1, 1.5, 2, 3, 4, 5. 
 
 (b) Using a scale of 2 cm to 1 unit on the x and y axes, draw a graph of y against x. 
  Comment on the shape of the curve. 
 
 (c) A square has sides parallel to the axes and one diagonal joining (5,0) to a point  
  on the curve.  What is the area of this square?                                                 
    [15] 
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8. The diagram below shows an isosceles triangle (A) and a semicircle (B).  The triangle 
 has a base of length 12 cm and the semicircle has diameter 12 cm. 
 
 

 

 
 
 
 
 (a) Find the area of A if A and B have the same perimeter. 
 
 (b) Find the perimeter of A if A and B have the same area.  
    [15] 
 
 
 
 
9. A magic square is a square array of numbers with the property that all rows, columns and 

both main diagonals have the same total.   
Find the numbers A, B, C, D in the magic square below (which was depicted in an 
engraving by the artist Dürer).        
 
  

16 3 2 13 
5 A B 8 
9 C D 12 
4 15 14 1 

         
   
   [15]
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