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question number(s).
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Answer ALL the questions.

Read each question carefully. Make sure you know what 
you have to do before starting your answer.

you are NOT permitted to use a calculator in this paper.

Give non-exact numerical answers correct to 3 significant 
figures unless a different degree of accuracy is specified 
in the question or is clearly appropriate.
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Do not send this Question Paper for marking; it should 
be retained in the centre or recycled. Please contact OCR 
Copyright should you wish to re-use this document.
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1 Express x x5 10 2
2 + +  in the form ( )p x q r2+ + , where p, 

q and r are integers. [4]

2 Express each of the following in the form k 3, where k 
is an integer.

 (i) 
3

6  [1]

 (ii) 10 3 6 27–  [2]

 (iii) 32
5

 [2]

3 Find the real roots of the equation x x4 3 1 0
4 2+ - = . [5]

4 The curve ( )y xf=  passes through the point P with 
coordinates (2, 5).

 (i) State the coordinates of the point corresponding 
to P on the curve ( )y x 2f= + . [1]

 (ii) State the coordinates of the point corresponding 
to P on the curve ( )y x2f= . [1]

 (iii) Describe the transformation that transforms the 
curve ( )y xf=  to the curve ( )y x 4f= + . [2]

5 Solve the following inequalities.

 (i) x5 6 3 141 1+  [3]

 (ii) ( )x x3 13 10H-  [5]
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6 Given that y x
x

x6
4

5
3= + + , find

 (i) x
y

d
d

 , [4]

 (ii) 
x
y

d

d

2

2

 . [2]

7 A is the point (5, 7) and B is the point (–1, –5).

 (i) Find the coordinates of the mid-point of the line 
segment AB. [2]

 (ii) Find an equation of the line through A that is 
perpendicular to the line segment AB, giving your 
answer in the form ax by c 0+ + =  where a, b and c 
are integers. [5]

8 A curve has equation y x x x3 7
23= - + .

 (i) Verify that the curve has a stationary point when 
x = 1. [5]

 (ii) Determine the nature of this stationary point. [2]

 (iii) The tangent to the curve at this stationary 
point meets the y-axis at the point Q. Find the 
coordinates of Q. [2]

QUESTION 9 BEGINS ON PAGE 6
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9 A circle with centre C has equation 
 ( ) ( )x y2 5 25

2 2- + + = .

 (i) Show that no part of the circle lies above the 
x-axis. [3]

 (ii) The point P has coordinates (6, k) and lies inside 
the circle. Find the set of possible values of k. [5]

 (iii) Prove that the line 2y = x does not meet the 
circle. [4]

10 A curve has equation ( ) ( )y x x2 2 3
2= + - .

 (i) Sketch the curve, giving the coordinates of all 
points of intersection with the axes. [3]

 (ii) Find an equation of the tangent to the curve at the 
point where x = −1. Give your answer in the form 
ax by c 0+ + = . [9]

END OF QUESTION PAPER
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