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1	 If  y = 14 x5 − 6
x2 + 10

	 (i)	 find  
dy
dx      

Answer ______________________________ [3]

	 (ii)	 Hence find  d
2y

dx2

Answer _______________________________ [2]
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2	 Find    ∫ 
2

1
  (3x2  −  2

x2   +  1) dx

Answer _______________________________ [5]
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3	 (a)	 Sketch the graph of y = cos x for 0 ° G H I J x G H I J 360 ° on the grid below.

y

x

[2]

	 (b)	 Solve the equation

cos ( 4
5 x + 30 °)  =  – 0.5   

		  for 0 ° G H I J x G H I J 360 °

Answer _________________________________ [5]
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4	 Solve the inequality  2x2 + 3x – 4 G H I J 5

Answer ____________________________________ [5]
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5	 Matrices P, Q and R are defined by

	 P  =  [ 3

2
 

–1

8 ],    Q =  [ 1

–3
 

−2 

4 ]  and  R = [ 4

1 ]
	 Find the matrix X such that

(P  –  Q) X = R

Answer __________________________ [7]
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6	 Solve the equation

32x – 1  =  7 x + 2

Answer ________________________________ [5]
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7	 Find the coordinates of the point at which the tangent to the curve

y  =  52 x2  +  6  –  40
x

	 is horizontal.

Answer ________________________________ [6]
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8	 (i)	 Express

x2  +  2x  –  3
x (x  +  3)

2x
x  +  1+

		  	as a single fraction in its simplest form.

Answer _______________________ [5]
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	 (ii)	 Hence show that the equation

	
x2  +  2x  –  3

x (x  +  3)
2x

x  +  1+   =  2

	 	 can be written as

x2  –  2x  –  1  =  0

	 			   [2]
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	 (iii)	Solve the equation  x2 − 2x − 1 = 0  using the method of completing the square.

		  Give your answer in the form  a ± √b , where a and b are whole numbers.

Answer _______________________ [3]
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9	 A curve is defined by the equation    y  =  x3  –  6x2  +  9x 

	 (i)	 Find the coordinates of the points where the curve meets the x-axis.

Answer _________________________________ [3]

	 (ii)	 Find the coordinates of the turning points of the curve.

 

Answer _________________________________ [5]
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	 (iii)	Using calculus, identify each turning point as either a maximum or a minimum 
point. You must show working to justify your answer.

Answer _________________________________ [2]

	 (iv)	Sketch the curve on the axes below.

y

x

	 [2]
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10	 A cycle shop sold 10 bikes over one weekend.

5 mountain bikes were sold at a cost of £x each.

3 children’s bikes were sold at a cost of £y each.

2 road bikes were sold at a cost of £z each.

The total income from the weekend was £1985

	 (i)	 Write down an equation connecting x, y and z.

Answer _________________________________________________ [1]

The cost of a road bike was £55 more than the sum of the cost of a mountain bike and 
a child’s bike.

	 (ii)	 Write down a second equation connecting x, y and z.

Answer _________________________________________________ [1]
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	 The following weekend the cycle shop had a sale.

A mountain bike was reduced by £30 and a child’s bike was reduced by £35. The cost 
of a road bike remained the same.

The shop sold 7 mountain bikes, 5 children’s bikes and 1 road bike in the sale.

The total income from the sale was £1840

	 (iii)	Show that
7x + 5y + z = 2225

 [2]
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	 (iv)	Solve these equations to find the original cost of each type of bike.

		  Answer	Mountain bike	£ _______________ [8]

			   Child’s bike	 £ _______________ [8]

			   Road bike	 £ _______________ [8]
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To make way for a newer model, the shop needed to sell off its remaining stock of 
4 road bikes.

	 The total income from the sale of all 4 road bikes was £980

	 (v)	 By what percentage was the cost of a road bike reduced?

Answer __________________ % [2]
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11	 David ran 5 marathons, each 26.2 miles long. He recorded the number of training 
runs, n, he completed and the time taken in minutes, T, for each marathon. The results 
are shown in the table below.

Marathon Training runs
 n

Time taken
 T (minutes)

1 48 315.44

2 54 278.70

3 62 241.10

4 69 215.49

5 76 194.70

	 David believes that a relationship of the form

T  =  A n k

	 exists, where A and k are constants.
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	 (i)	 Verify that a relationship of the form  T  =  A n k  exists by drawing a suitable 
straight line graph on the grid below.

		  Show clearly the values used, correct to 3 decimal places, in the table opposite.

[7]
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	 (ii)	 Hence find the values of A and k, correct to 2 decimal places.

Answer  A =  _______________  ,  k =  _______________  [4]

David planned to complete 60 training runs before the Belfast marathon.

	 (iii)	Use the formula  T  =  A n k  with your values for A and k to calculate the time in 
which he could expect to complete the Belfast marathon.

Answer __________________ minutes [1]
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	 A runner must complete a marathon in less than 3 hours 5 minutes in order to qualify 
for the London marathon.

	 David wants his time in the Belfast marathon to qualify him for the London marathon.

	 (iv)	Use the formula  T  =  A n k  with your values for A and k to calculate the 
minimum number of training runs David should complete.

		  State any assumption which you make.

Answer __________________ [2]

		  Assumption _______________________________________________________

		  ______________________________________________________________	 [1]
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12	 A supermarket chain wishes to build a store M somewhere on the straight road 
between two towns A and B.

A BM

x km y km

	 If the store is built x km from A then, according to a survey, the number of people, NA, 
from town A who will shop regularly each week at the store can be modelled by

	 NA  =  2000(1– x2

100)
	 Similarly, if the store is y km from B, then the number, NB, from town B can be 

modelled by

	 NB  =  1000(1– y2

200)

	 (i)	 Show that the total number of regular weekly shoppers, N, from both towns is  
given by

N = 3000 – 20x2 – 5y2

[2]
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	 The distance between A and B is 8 km.

	 (ii)	 Show that the total number of regular weekly shoppers from both towns is given by

N  =  2680  +  80x  –  25x2

[3]
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	 The supermarket chain wishes to position the store so that the total number of regular 
weekly shoppers is a maximum.

	 (iii)	Find how far from town A the store should be built to maximise the total number 
of regular weekly shoppers, showing that this number is a maximum.

Answer ___________________________ km [4]

THIS IS THE END OF THE QUESTION PAPER
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