This question involves a fair die and a fair spinner.  The die is a cube with faces labelled 1, 2, 3, 4, 5, and 6. The triangular spinner is labelled 1, 3 and 5.  The die is thrown and the spinner spun.  The two scores are added together.


Calculate the probability that the total score will be 2.


Calculate the probability that the total score will be 6.


                     14 km             N


����Great    G


Yarmouth


         20 km








Not to scale	         B


 [4]


The diagram represents Nelson’s voyage from Great Yarmouth to position B.  Nelson’s boat sails due East from Great Yarmouth for 14 km to a position A.  The boat then changes course and sails for 20 km to a position B.  On a map the distance between G and A is 56 cm.


Calculate the distance in km, of B from Great Yarmouth


Calculate the bearing of Great Yarmouth from B.


[9]


Jason has to sail his ship between two rocks so that his ship is always the same distance from point A on the first rock and the point B on the second rock.  The answer sheet shows the rocks.  On the answer sheet construct accurately the path along which Jason must sail his ship.


[3]


4.	(a) Expand (3x + 1)(3y + 1)


A sequence of numbers is 4, 7, 10, 13, 16 .....


Write down an expression for the nth term of this sequence.


Hence, or otherwise show algebraically, that the product of any two terms of the sequence 4, 7, 10, 13, 16 ..... is also a term of the sequence.


Another sequence of numbers is 2, 4, 8, 16, 32 .....  The nth term is 2n.


Show algebraically that the product of any two terms of the sequence 2, 4, 8, 16, 32 ..... is also a term of the sequence.


[9]


Sarah uses the formula � EMBED Equation.2  ���.  She has to calculate the value of t when s = 623.25, u = 11.37 and  v = 87.22.  Sarah estimates the value of t without using her calculator.


(a)	(i) Write down the numbers Sarah could use in her formula to estimate the value of t.


Work out the estimate for the value of t that these numbers would give.


Use your calculator to work out the actual value of t.  Give your answer to an appropriate degree of accuracy.


[4]


Nesta invests £508 in a bank account paying compound interest at a rate of 8.5% per annum.  Calculate the total amount in Nesta’s bank account after 2 years.


[3]


The heat setting of a gas oven is called its Gas Mark.  A Gas Mark, G, may be converted to a temperature F, in degrees Fahrenheit, using the formula F = 25G + 250.


Factorise completely 25G + 250


A Gas Mark G, may be converted to a temperature C, in degrees Celsius, using the formula            


C = 14G + 121.


Make G the subject of the formula C = 14G + 121.


[4]


There are two fish tanks in a pet shop.  In tank A there are four white fish and one black fish.  In tank B there are three white fish and four black fish.  One fish is to be taken out of each tank at random.  Using a tree diagram or otherwise, calculate the probability that


The two fish will both be white.


The two fish will be of different colours.


[7]

















When a stone is thrown upwards with an initial speed s metres per second, it reaches a maximum height, h metres.  Given that h varies directly as the square of s and that h = 5 when s = 10,


Work out the formula connecting h and s,


Calculate the value of s when h = 20.


2 stones are thrown up.  The ratio of their initial speeds is 3 : 1.


Work out the ratio of the maximum heights achieved.


[7]


y = x3 - 4x - 1.  


Copy and complete the table of values


x�
-2�
-1�
0�
1�
2�
3�
�
y�
�
2�
�
�
�
�
�
Draw the graph of y = x3 - 4x - 1.


By drawing a suitable straight line on the graph, solve the equation x3 - 4x - 3 = -2.


Using the method of trial and improvement, solve the equation x3 - 4x - 1= 30 correct to one decimal place.  You must show your working.


[11]


The distance from the Earth to the Moon is 250 000 miles.


Express this number in standard form.


The distance from the Earth to the Sun is 9.3 ( 107 miles.


Calculate the value of the expression 


distance from the Earth to the Moon


distance from the Earth to the Sun


giving your answer in standard form.


[5]


A box contains 10 discs.  4 of the discs are green and 6 are red.  2 discs are removed at random from the box.  By drawing a tree diagram or otherwise, calculate the probability that


both discs will be red.


at least one disc will be red.


[5]


This set of marks was obtained by 10 pupils in an English GCSE examination.


73, 70, 62, 67, 69, 76, 55, 65, 61, 82


The mean of this set of marks is 68.


Calculate the standard deviation of these marks.


All the ten pupils had their marks increased by 3 for good spelling.


Write down for the new set of marks


the mean


the standard deviation.


[5]


PQRS and PSTU are parallelograms.  
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� EMBED Equation.2  ���is a, � EMBED Equation.2  ���is b, � EMBED Equation.2  ���is c.  Find in terms of a, b, and c expressions in their simplest forms for


� EMBED Equation.2  ���


� EMBED Equation.2  ���


� EMBED Equation.2  ���where X is the midpoint of QT.


� EMBED Equation.2  ���
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This is a sketch of y = f(x) where f(x) = (x + 3)(x - 2)(x - 4)


� EMBED Word.Picture.6  ���


Calculate the value of f(0)


On the same axes copy the above graph and sketch the graph of y = f(-x)


Describe fully the single transformation which maps the graph of y = f(x) onto the graph of y = f(-x)


The equation f(x) = f(-x) has a solution x = 0.  It also has a positive solution x such that


n < x < n + 1


where n is a positive integer.


Write down the value of n.


[9]


The diagram represents a metal cone of height 90 cm made in two parts, labelled T and S.  The top part T, has a height 45 cm.  Given that the volume of S and T together is 10500( cm3.
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Calculate the volume of S.


A second cone is also made up of two parts A and B.  The radius of the top part is 20 cm and the radius of the base is 30 cm.  The height of the bottom part B is 120 cm.


���


   A


���                                 20 cm        H cm


�120 cm


�   B


�   		30 cm























Calculate the height H cm of the cone.


[7]


Sam was making a survey of pupils in his school.  He wanted to find out their opinions on noise pollution by motorbikes.  The size of each year group in the school is shown below.


Year Group�
Boys�
Girls�
Total�
�
8�
85�
65�
150�
�
9�
72�
75�
147�
�
10�
74�
78�
152�
�
11�
77�
72�
149�
�
6th Form�
93�
107�
200�
�
�
�
�
798�
�
Sam took a sample of 80 pupils.


Explain whether or not he should have sampled equal numbers of boys and girls in year 8.


Calculate the number of pupils he should have sampled in year 8.
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