November 2002 GCSE Paper 6 (Higher level)

Time:  2 hours – With calculator

Answer ALL TWENTY-ONE questions. You must write down all stages in your working.

Question 1 (3 marks)

Here are the first five number of a simple sequence: 3, 12, 27, 48, 75.

(a) Write down the next two numbers of the sequence.





(b) Write down, in terms of n, an expression for the nth term of this sequence.

Question 2 (3 marks)

(a) Use your calculator to work out the value of 
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. Write down all the figures on your calculator display.










(b) Give your answer to part (a) to an appropriate degree of accuracy. 


Question 3 (3marks)

The scatter graph shows information about the number of donkey rides at Blackpool beach, and the number of hours of sunshine on each day.

(a) 
Draw a line of best fit on the scatter graph on the answer sheet.

(b) 
Use your line of best fit to estimate


(i) the number of donkey rides when there are 7 hours of sunshine,


(ii) the number of hours of sunshine on a day when there were 200 donkey rides. 

Question 4 (4 marks)
The equation x3 + x = 16 has a solution between 2 and 3. Use a trial and improvement method to find this solution. Give your answer correct to 2 decimal places. You must show ALL your working.








Question 5 (3 marks)

A semicircle has a diameter of 9 cm.
Work out the perimeter in cm of the semicircle. Give your answer to 3 significant figures.

Question 6 (5 marks)


    A

   C



  B

Question 7 (8 marks)

(a) Simplify 
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(b) Factorise 4x + 6.

(c) Multiply out and simplify (x + 3)(x – 2).



(d) Simplify 2x3y2 ( x2y 4.


(e) Factorise completely 3a2 – 12b2.








Question 8 (3 marks)

Work out 
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. Give your answer in standard form, correct to 2 sig. figures.
Question 9 (3 marks)

Solve the simultaneous equations x + 3y = (10 and 2x – y = 8.  



 


Question 10 (5 marks)



B

                   9 m


        A                        D




     C


Question 11 (4 marks)


                                          A                              D




       F

                       C





E


                     B

Question 12 (10 marks)


35 students with Saturday jobs took part in a survey. They were asked the hourly rate of pay for their jobs. This information is shown in the grouped frequency table below.

	Hourly rate of pay (£x)
	Frequency

	3.00 < x ( 3.50
	1

	3.50 < x ( 4.00
	2

	4.00 < x ( 4.50
	4

	4.50 < x ( 5.00
	7

	5.00 < x ( 5.50
	19

	5.50 < x ( 6.00
	2


Question 13 (3 marks)

Solve the equation 2x2 – 7x + 4 = 0. Give your answers correct to 2 decimal places.

Question 14 (6 marks)

A record was kept of the length of time, t minutes, that computer users were connected to an internet server during a 150minute period.


	Time (t) minutes
	Frequency

	0 < t ( 5
	40

	5 < t ( 10
	150

	10 < t ( 20
	

	20 < t ( 35
	225

	35 < t ( 60
	

	60 < t ( 90
	

	90 < t ( 150
	60



Question 15 (7 marks)

The diagram on the answer sheet shows a velocity/time graph for the first 6 seconds of the movement of an object.
(a) Calculate an estimate in m/s2 for the object’s acceleration at 1
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 seconds.
(b) Calculate an estimate in m/s2 for the distance the object travelled in the first 6 seconds.

Question 16 (3 marks)

Write as a fraction in its simplest form 
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Question 17 (6 marks)

The kinetic energy, E joules, of an object moving with a speed v m/s, is directly proportional to v2. The kinetic energy of the object is 15 480 joules when its speed is 6 m/s.

(a) Find a formula for E in terms of v.

(b) Find the speed of the object [in m/s] when its kinetic energy is 8707.5 joules.

Question 18 (4 marks)

A box contains 6 beads. 4 are black and 2 are white. Azida and Paul play a game in which they have to pick two beads of the same colour to win. Azida will pick two beads at random, without replacement from the box. If the beads are not the same colour then it is Paul’s turn. Azida will keep her two beads. Paul will pick two more beads at random, without replacement from the box. The game is a draw if these two beads are not the same colour as each other. Show that the probability that the game will be a draw is 
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Question 19 (3 marks)

Here are six numbers: 21, 29, 31, 33, 33, 39. Calculate the standard deviation of the six numbers. Give your answer correct to 3 significant figures.





Question 20 (6 marks)


(a)
The pyramid Cheops in Egypt is a square based pyramid. The length of a side of the square is 230 metres. The vertical height of the pyramid is 146 metres. Both measurements are correct to the nearest metre. Calculate the difference between the upper bound and the lower bound of the volume in m3 of the pyramid. Give your answer correct to 3 significant figures.


(b)
The length of a side of a square based pyramid is x metres. The vertical height is y metres. Both measurements are correct to the nearest metre. Find an expression for the difference between the upper bound and the lower bound of the volume of the pyramid. Give your answer in its simplest form.




Question 21 (9 marks)




B


                  171

           A                   O





 END OF EXAMINATION PAPER
Triangle ABC is similar to triangle DEF. Angle BAC = angle EDF. 


Angle ABC = angle DEF. 


Angle ACB = angle DFE. 


AB = 21 cm and AC = 14 cm. 


DF = 4 cm and EF = 9 cm.


(a) Work out the length in cm of DE.	


(b) Work out the length in cm of BC.	





(a) Work out an estimate in £ for the mean hourly rate of pay. Give your answer to the nearest penny.


(b) (i) Complete the table on the answer sheet to show the cumulative frequency.


      (ii) Draw the cumulative frequency on the grid on the answer sheet.


(c) Use your graph to work out an estimate in £ for the interquartile range.








(a) Use the information in the histogram to complete the frequency table. 	


(b) Use the information in the frequency table to complete the histogram.	





The diagram shows a sector OAB of a circle of centre O. The radius of the circle is 12 cm. Angle AOB = 171(.


(a) Calculate the area in cm2 of the sector AOB. Give your answer correct to 3 significant figures. 


(b) OA and OB are joined to make a cone. Calculate the vertical height, in centimetres, of the cone. Give your answer correct to 3 significant figures.

















ABD and DBC are two right-angled triangles. AB = 9 m. Angle ABD = 35(. Angle DBC = 50(. Calculate the length in metres of DC. Give your answer correct to 3 significant figures. 





	ABC is a right-angled triangle. AC = 5 m. CB = 8.5 m.





	(a) Work out the area in m2 of the triangle.	


	(b) Work out the length in m of AB. Give your answer


      correct to 2 decimal places.
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