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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    ∫ (27x2 − 4 + 3
4x2) dx

Answer _______________________________ [4]
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3	 (a)	 Matrices A, B and C are defined by

		  A  =  [21],    B  =  [−2  3]  and  C  =  [ 2
−4   −5

3 ]
		  State which two of the matrix products

	 AB,    AC,    BA,    BC,    CA,    CB

		  cannot be formed.

Answer ___________ and ___________ [2]
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	 (b)	 Matrices P, Q and R are defined by

		  P  =  [ 2
−3   7

4 ],    Q  =  [ 1
−3   −2

4 ]  and  R  =  [ 3
2   −1

−4 ]
		  Calculate   P(Q  −  R)

Answer ___________________ [4]
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4	 The vectors v, w and n are shown below.

w

v
n

	 (i)	 On the grid below draw a diagram to show the vector v − w.

[1]
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	 (ii)	 Write down the exact value of the fraction k for which  v + kw  is parallel to the  
vector n.

Answer ______________________ [1]
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5	 Solve the equation

	 cos (45 x  +  30 º)  =  −0.5

	 for  0 °  ≤  x  ≤ 360 °

Answer ________________________________ [5]
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6	 Matrices Y and Z are defined by

		  Y  =  [ −2
3   1

4 ]    and    Z  =  [51  −2
−5 ]

	 (i)	 Find the matrix A if

		  A  +  2Y  =  Z

Answer __________________________ [2]
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	 (ii)	 Find the matrix B if

		  YB  =  Z

Answer __________________________ [5]
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7	 (a)	 Solve the equation

32x – 1  =  7 x + 2

Answer ________________________________ [5]
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	 (b)	 Express   log  pq2

r    in terms of log p, log q and log r.

Answer ___________________________________________ [3]
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8	 Ali and Hassan are at positions A and H on the beach at Dubai. They are flying a 
drone over the beach.

	 Ali is on horizontal ground 500 m from the base of the vertical side BR of the 
Burj-al-Arab Hotel.

	 Hassan is 150 m from Ali.

	 BAH is a straight line.

	 At a given instant the drone is hovering at a point D.

	 Ali measures the angle of elevation of the drone as 42 º and Hassan measures it as 75 º, 
as shown in the diagram below.

	 All points are on the same vertical plane.

R

D

HAB 500 m 150 m

28.8 º

75 º42 º

	 Calculate

	 (i)	 the size of the angle AD̂H,

Answer __________________ º [1]
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	 (ii)	 the distance AD,

Answer __________________ m [2]

	 (iii)	the size of the angle BÂD,

Answer __________________ º [1]

	 (iv)	the distance BD,

Answer __________________ m [2]
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	 (v)	 the size of the angle AB̂D.

Answer __________________ º [2]
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	 From a photograph taken by the drone, the size of the angle BD̂R was calculated
	 as 28.8 º

	 (vi)	Calculate the height BR of the Burj-al-Arab Hotel, giving your answer to the 
nearest metre.

Answer __________________ m [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]
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10	 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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11	 In the trapezium ABCD shown below, AB is parallel to DC and DC = 2 AB.

A

D

B

C
p

q

If  DC  =  p  and  AD   =  q, express in terms of p and q

	 (i)	 DB

Answer ____________________ [1]

	 (ii)	 BC

Answer ______________________ [1]
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	 E is the midpoint of DC.

	 The line BE is extended to a point F, where  BF   =  2BE.

	 (iii)	Express each of the following vectors in terms of p and q, simplifying your 
answers as far as possible.

		  (a)	 DF

Answer ______________________ [2]

		  (b)	 FC

Answer ______________________ [1]

	 (iv)		Hence state what type of quadrilateral DFCB is, giving a reason for your answer.

Answer ______________________________________________ [2]
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12	 (a)	 Simplify fully the algebraic expression

x2  –  2x  –  15
2x  +  8

x2  –  16
x2  +  3x

×

Answer ____________________ [4]
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	 (b)	 (i)	 Express

x  −  1
x

2x
x  +  1+

		  		 as a single fraction in its simplest form.

Answer _______________________ [3]
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		  (ii)	 Hence, show that the equation

	
x  −  1

x
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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13	 A rectangular swimming pool is surrounded by a tiled path 1.5 m wide.

	 The pool is of length x m and width y m.

path

pool

	 The area of the swimming pool is 54.6 m2

	 The area of the tiled path is 56.1 m2

	 Calculate the dimensions of the swimming pool.

	 (A solution by trial and improvement will not be accepted)
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Answer _____________ m, _____________ m [8]
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14	 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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