November 2002 GCSE Paper 5 (Higher level)

Time:  2 hours – No calculator

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

Question 1 (2 marks)

Work out an estimate for 
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Question 2 (3marks)

AB is a straight line 7cm long. On an accurate diagram, draw AB, and then draw the locus of all points which are 3 cm away from the line AB.



Question 3 (4 marks)


32 students took an English test. There were 25 questions in the test. The grouped frequency table gives information about the number of questions the students answered.

	Number of test questions answered
	Frequency

	1 – 5
	1

	6 – 10
	3

	11 – 15
	9

	16 – 20
	8

	21 – 25
	11


(a) Write down a class interval which

      contains the median.



(b) Draw a frequency polygon to show the 

      information in the table. 
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Question 4 (5 marks)
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Question 5 (7 marks)

Three teams A, B and C run a race. There is one boy and one girl in each team. The race is 7
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 miles. One person in each team runs part of the 7
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 miles. Then the other persons runs the rest of the race. Information about how far each member of a team runs in the boxes below.

	Team A: Ann and Alan
	
	Team B: Beth and Ben
	
	Team C: Clare and Colin

	Ann and Alan 

each run an equal distance.
	
	Beth and Ben run distances in the 

ratio 2:3


	
	Clare runs the first 3
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 miles and Colin runs the rest.



(a) Work out the distance in miles that Ann runs.



(b) Work out the distance in miles that Ben runs.






(c) Work out the distance in miles that Colin runs.






Question 6 (3 marks)


Solve the equation 
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Question 7 (3 marks)


(i)  Write 6 000 000 000 in standard form;  


(ii) Write 0.015 in standard for

Question 8 (5 marks)


A rectangle is 3cm wide and x cm high. The perimeter of this rectangle has to be more than 11 cm and less than 20 cm.


(i) Show that 5 < 2x < 14; 


(ii) x is an integer. List the possible values of x

Question 9 (3 marks)


The table shows six expressions. a,b and c are lengths. 2 and 3 are numbers and have no dimension.

	2a + 3b
	3ab
	a + b + c
	2a2c
	2a2 + bc 
	ab(b + 2c)
	



(i)  Which two expressions could represent areas?


(ii) Which two expressions could represent volumes?


Question 10 (4 marks)


The straight line L is parallel to the line with equation 2y = x + 60.


(a) Find the gradient of line L. 








(b) The straight line L passes through the point (0, 7). Find an equation for the line L. 




Question 11 (2 marks)


Factorise completely 8x2 + 10xy.





Question 12 (10 marks)

Year 9 students can choose some subjects to take in Year 10. They must choose either French or Spanish. They must also choose either Geography or History. In 2002 70% of the students chose French and 60% of the students chose Geography.

(a) Complete the tree diagram on the answer sheet.

(b) Work out the probability that a student picked at random chose:


(i) French and Geography; 


(ii) French and Geography or Spanish and History.
(c) In 2003 there will be 200 Year 9 students. Use the information for 2002 to work out an estimate for the number of Year 9 students who will not choose French and Geography in 2003.


Question 13 (2 marks)


Describe fully the single transformation which maps triangle P onto triangle Q.
Question 14 (4 marks)


Here are five numbers: 0, 20, 30, 40, 60. The mean of the five numbers is 30. The standard deviation of the five numbers is 20.

(a)
Write down the mean and standard deviation of the five numbers 0, 0.2, 0.3, 0.4, 0.6.
(b)
Write down, in terms of x and/or y, the mean and standard deviation of the five numbers: 



y, 40x + y, 60x + y, 80x + y, 120x + y.






Question 15 (3 marks)

The table shows the number of pupils in each year group at a school. Mrs Fox is the music teacher.

	Year Group
	Number of students

	7
	270

	8
	270

	9
	240

	10
	200

	11
	180


She is carrying out a survey about the students’ favourite radio channel. She uses a stratified sample of 40 students according to year group. Calculate how many Year 10 students should be in her sample.

Question 16 (4 marks) 

Rearrange 4(x – 2) = y (3 – 5x) to make x the subject.
Question 17 (11 marks)
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Question 18 (8 marks)

(a) Simplify 
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(b) Put these numbers in order of size. Start with the smallest number: 
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(c) Evaluate 
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Question 19 (9 marks)




(a) Find an expression for the area, in cm2, of this trapezium. Give your answer in the form ax2 + bx + c, where a, b and c are integers.






(b) The trapezium is cut from a square of side (2x + 5) cm. Show that the area of the square that remains when the trapezium is removed is: (2x2 + 11x + 21) cm2

(c) This remaining area is 42 cm2.Form and solve a quadratic equation to find the value of x.


Question 20 (10 marks)

The graph on the answer sheet shows the curve y = sin x(, for 0 ( x ( 180.

(a) Using the graph, or otherwise, find estimates of the solutions of the interval 0 ( x ( 360 of the equations:


(i) sin x( = 0.2,  (ii) sin x( = (0.6.







(b) cos x( = sin (x + 90)( for all values of x. Write down two solutions of the equation cos x( = 0.2.




Question 21 (8 marks)

This is a sketch of the curve with equation y = f(x). The only vertex of the curve is P(2, (25).

(a) Write down the coordinates of the 

      vertex for curves with each of the 

      following equations:


(i) y = f(x – 2),   


(ii) y = f(x) + 22,   


(iii) y = f(2x).


(b) f(x) = (2x + a)(2x – b), where a and b are positive integers. The curve y = f(x) passes through the point (2, (25). The curve y = f(x + 4.5) passes through the point (0, 0). Find the value of a and the value of b.








Question 22 (6 marks)


x and y are two positive irrational numbers. x + y is rational and x ( y is rational.


(a) By writing 
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 is always rational.



(b) Explain why (x – y) is always rational.








(c) Write down possible positive irrational values for x and y.


END OF EXAMINATION PAPER






� EMBED Excel.Chart.8 \s ���





The diagram shows a solid paperweight. The area of the cross-section ABCDE of the solid paperweight is 130 cm2.


(a) Work out the volume of the paperweight. Give the units with your answer.


(b) Paperweights are sold in different sizes. Two mathematically similar paperweights are labeled P and Q. The height of P is 16 cm. The height of Q is 24 cm. The bottom front edge of the base of P is 10 cm long. The bottom from edge of the base of Q is x cm long. Calculate the value of x.




















OAB is a triangle. P is the mid-point of OA. B is the mid-point of  OC. � EMBED Equation.3  ���= a and � EMBED Equation.3  ���= b.


(a) Find � EMBED Equation.3  ��� in terms of a and b. 


(b) Use vectors to show that AC is parallel to PB. 


(c) The length of PB is 8 cm. Write down the length of AC.








This trapezium has a height of (2x+1) cm. The base is x+5 cm long, and the top is x+3 cm long. The lefthand side is vertical, and the two parallel sides are horizontal.
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