


MIDLAND EXAMINING GROUP 1662/6 

General Certificate of Secondary Education 

MATHEMATICS SYLLABUS A 

PAPER 6 (Higher Tier) 

SPECIMEN PAPER 

Candidates answer on the question paper. 

Additional materials: 

Electronic calculator 
Geometrical instruments 
Tracing paper (optional) 

TIME 2 hours 

INSTRUCTIONS TO CANDIDATES 

Write your name, Centre number and candidate number in the spaces at the top of this page. 

Answer all questions. 

Write your answers in the spaces provided on the question paper. 

Show all your working. Marks may be given for working which shows that you know how to solve the problem, even if you get the answer wrong. 

INFORMATION FOR CANDIDATES 

The number of marks is given in brackets [ ] at the end of each question or part question. 

You are expected to use an electronic calculator for this paper. 

Unless otherwise instructed in the question, take [image: image2.png]


to be 3.142 or use the [image: image3.png]


button on your calculator. 
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A spinner, with its edges numbered one to four, is biased. 

For one spin, the probability of scoring 1 is 0.2, 

For one spin, the probability of scoring 3 is 0.3 

For one and the probability of scoring 4 is 0.15. 

(a) Calculate the probability of scoring 2 with one spin. 

...................................................................................................................................................... 

Answer (a) ______________________________________ [2] 

(b) The spinner is used in a board game called 'Steeplechase'. In the game, a player's counter is moved forwards at each turn by the score shown on the spinner. 

If the player's counter lands on one of the two squares numbered 27 and 28 (labelled 'WATER JUMP'), the player is out of the game. 
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(i) Ann's counter is on square 26. 

Find the probability that she will not be out of the game after one more turn. 

...................................................................................................................................................... 

...................................................................................................................................................... 

Answer (b) (i) __________________________________ [2] 

(ii) Eileen's counter is on square 24. 

Find the probability that her counter will be on square 29 after one more turn. 

...................................................................................................................................................... 

Answer (b) (ii) _________________________________ [1] 

(iii) Peter's counter is on square 25. 

Find the probability that, after two more turns, his counter will be on square 29. 

...................................................................................................................................................... 

...................................................................................................................................................... 

...................................................................................................................................................... 

Answer (b) (iii) ________________________________ [2] 



2 The length of a man's forearm (f cm) and his height (h cm) are approximately related by the formula 

h = 3f + 90. 

(a) Part of the skeleton of a man is found and the forearm is 20 cm long. 

Use the formula to estimate the man's height. 

...................................................................................................................................................... 

...................................................................................................................................................... 

Answer (a) ___________________________________ cm [2] 

(b) A man's height is 162 cm. 

Use the formula to estimate the length of his forearm. 

...................................................................................................................................................... 

...................................................................................................................................................... 

...................................................................................................................................................... 

Answer (b) ___________________________________ cm [3] 

(c) George is 1 year old and he is 70 cm tall. 

Find the value the formula gives for the length of his forearm and state why this value is impossible. 

Answer (c) __________________________________________ 

___________________________________________________________________________ 

___________________________________________________________________________ 

_______________________________________________________________________ [3] 

(d) Use the formula to find an expression for f in terms of h. 

...................................................................................................................................................... 

...................................................................................................................................................... 

...................................................................................................................................................... 

Answer (d) f = __________________________________ [2] 



3 The diagram shows the positions of three airports: 

E (East Midlands), M (Manchester) and L (Leeds). 
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The distance from M to L is 65 km on a bearing of 060°. 

Angle LME = 90° and ME = 100 km. 

(a) Calculate, correct to three significant figures, the distance LE. 

...................................................................................................................................................... 

...................................................................................................................................................... 

...................................................................................................................................................... 

Answer (a) ___________________________________ km [3] 

(b) Calculate, to the nearest degree, the bearing of E from L. 

...................................................................................................................................................... 

...................................................................................................................................................... 

...................................................................................................................................................... 

Answer (b) ______________________________________ [4] 

(c) An aircraft leaves M at 10.45 a.m. and flies direct to E, arriving at 11.03 a.m. 

Calculate the average speed of the aircraft in kilometres per hour. Give your answer correct to the appropriate number of significant figures. 

...................................................................................................................................................... 

...................................................................................................................................................... 

...................................................................................................................................................... 

Answer (c) _________________________________ km/h [4] 



4 (a) Use your calculator to work out the value of 

6.08 x (9.72)²                                                                            

 581 + 237                                                                                

Write down the full calculator display. 

Answer (a) ______________________________________ [2] 

(b) (i) Write down a calculation that could be done mentally to check the answer to part (a), using numbers rounded to one significant figure. 

Answer (b) (i) __________________________________ [2] 

(ii) Write down the answer to your calculation in part (b) (i). 

Answer (b) (ii) _________________________________ [1] 



5 When a letter is sent by First Class post, the probability that it will arrive the next day is 0.7. 

Two letters are sent by First Class post on the same day. 

(a) Calculate the probability that they will both arrive the next day. 

...................................................................................................................................................... 

...................................................................................................................................................... 

Answer (a) ______________________________________ [2] 

(b) Calculate the probability that only one of them will arrive the next day. 

...................................................................................................................................................... 

...................................................................................................................................................... 

Answer (b) ______________________________________ [3] 



6 Factorise 

(a) 6p - 12p ², 

...................................................................................................................................................... 

...................................................................................................................................................... 

Answer (a) ______________________________________ [2] 

(b) 12t ² - 17t + 6. 

.................................................................................................................................................... 

...................................................................................................................................................... 

Answer (b) ______________________________________ [2] 



7 (a) Calculate the value of [image: image8.png]


9 x 10-², giving your answer in standard form. 

...................................................................................................................................................... 

...................................................................................................................................................... 

Answer (a) ______________________________________ [2] 

(b) Simplify (a² x b-4)½, 

writing your answer without negative indices. 

...................................................................................................................................................... 

...................................................................................................................................................... 

Answer (b) ______________________________________ [2] 
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The diagram above is a scale drawing of the floor of a room. In the diagram 2 cm represents 1 m. X marks the position of an electric socket. A vacuum cleaner is attached by a cable to the socket and can clean the floor up to 3 metres from the socket. 

In the diagram, shade the part of the floor which can be cleaned by the vacuum cleaner. [3] 
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In the triangle OAB, OA = 3 m, OB = 8 m and angle AOB = 15°. 

(i) Calculate, correct to 2 decimal places, the area of triangle OAB. 

...................................................................................................................................................... 

...................................................................................................................................................... 

...................................................................................................................................................... 

Answer (a) (i) _______________________________ m² [3] 

(ii) Calculate the length of the side AB. 

...................................................................................................................................................... 

...................................................................................................................................................... 

...................................................................................................................................................... 

Answer (a) (ii) ____________________ m [3] 

(b) 
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The plan of an ornamental garden shows two circles, centre O, with radii 3 m and 8 m. 

Paths of equal width cut symmetrically across the circles. 

The shaded areas represent flower beds. 

BQ and AP are arcs of the circles. 

Triangle OAB is the same triangle shown in part (a) above. 

Given that angle POA = 43°, calculate the area of the flower bed PABQ. 

Give your answer to an appropriate number of significant figures. 

...................................................................................................................................................... 

...................................................................................................................................................... 

...................................................................................................................................................... 

...................................................................................................................................................... 

Answer (b) ___________________________________ m² [5] 
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The diagram shows the graph of y = 3x² - x³ for values of x from -2 to 4. 

(a) Use the graph to find three values of x which satisfy the equation 3x² - x³ = 2. 

Answer (a) x = ____ , x = ____ , x = ____ [2] 

(b) The equation 3x² - x³ = k is satisfied by only one value of x between -2 and 4. 

What can be said about the number k? 

Answer (b) ______________________________________ [3] 

(c) (i) On the diagram, draw the reflection of the graph in the x-axis.[2] 

(ii) Write down the equation of this reflection. 

Answer (c) (ii) _________________________________ [2] 



11 (a) (i) Show that 

x = 1 +    11    

         x - 3 

is a rearrangement of the equation x² - 4x - 8 = 0. 

Answer (a) (i) ______________________________________ 

___________________________________________________________________________ 

___________________________________________________________________________ 

___________________________________________________________________________ 

_______________________________________________________________________ [3] 

(ii) Use the iterative formula 

xn+1 = 1 +   11    

           xn - 3 

together with a starting value of x1 = -2 to obtain a root of the equation x² - 4x - 8 = 0 accurate to 1 decimal place. 

...................................................................................................................................................... 

...................................................................................................................................................... 

...................................................................................................................................................... 

...................................................................................................................................................... 

...................................................................................................................................................... 

Answer (a) (ii) _________________________________ [2] 

(b) (i) Use the quadratic equation formula to solve the equation 

x² - 4x - 8 = 0. 

...................................................................................................................................................... 

...................................................................................................................................................... 

...................................................................................................................................................... 

...................................................................................................................................................... 

Answer (b) (i)___________________________________ [3] 

(ii) Comment on how the answer to part (b) (i) compares with your answer to part (a) (ii). 

Answer (b) (ii) _____________________________________ 

_______________________________________________________________________ [1] 



12 The following list shows the maximum daily temperature, in °F, throughout the month of April. 

56.1     49.4      63.7      56.7      55.3      53.5      52.4      57.6      59.8      52.1      

45.8     55.1      42.6      61.0      61.9      60.2      57.1      48.9      63.2      68.4      

55.5     65.2      47.3      59.1      53.6      52.3      46.9      51.3      56.7      64.3      

(a) Complete the grouped frequency table below. 
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                                                                                                                                                                                     [2] 

(b) Use your table of values in part (a) to calculate an estimate of the mean and the standard deviation of the distribution. You must show your working clearly. 

...................................................................................................................................................... 

...................................................................................................................................................... 

...................................................................................................................................................... 

...................................................................................................................................................... 

...................................................................................................................................................... 

...................................................................................................................................................... 

...................................................................................................................................................... 

Answer (b) Mean =________________________________ [3] 

Standard deviation = __________________________________________________ [3] 

(c) On the grid below draw a histogram to represent your distribution in part (a). 
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                                                                                                                                                                                                   [3] 

(d) For the month of June, the mean maximum daily temperature was 58.9°F and the standard deviation was 5.3°F. 

Comment on the differences between these figures and the corresponding figures for April. 

Answer (d) __________________________________________ 

___________________________________________________________________________ 

_______________________________________________________________________ [2] 
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The graph shows how a car's speed, measured in metres per second, varies in the first 6 seconds after the car moves away from some traffic lights. 

(a) (i) Draw the tangent at the point on the curve where t = 5 seconds. 

(ii) Find the gradient of this tangent. 

...................................................................................................................................................... 

...................................................................................................................................................... 

Answer (a) (ii)______________________________________ 

(iii) What does this gradient represent? 

Answer (a) (iii)_____________________________________ 

[4] 

(b) Making your method clear, estimate the area beneath the graph between t = 0 and t = 6. Hence estimate the distance travelled by the car in the first 6 seconds. 

...................................................................................................................................................... 

...................................................................................................................................................... 

...................................................................................................................................................... 

...................................................................................................................................................... 

...................................................................................................................................................... 

...................................................................................................................................................... 

Answer (b) ____________________________________ m [5] 
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