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Book or on the paper provided by the centre. Please 
write clearly and in capital letters.
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YOUR ANSWER TO EACH QUESTION IN THE 
SPACE PROVIDED. Additional paper may be used if 
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number, centre number and question number(s).

• Use black ink. HB pencil may be used for graphs and 
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• Read each question carefully. Make sure you know 
what you have to do before starting your answer.

• Answer ALL the questions.

• You are permitted to use a scientific or graphical 
calculator in this paper.

• Final answers should be given to a degree of 
accuracy appropriate to the context.
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• The number of marks is given in brackets [ ] at the 
end of each question or part question on the Question 
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• You are advised that an answer may receive NO
MARkS unless you show sufficient detail of the 
working to indicate that a correct method is being 
used.

• The total number of marks for this paper is 72.

• Any blank pages are indicated.

• This paper will be followed by PAPER B: 
COMPREHENSION.
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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 
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Section A (36 marks)

1 (i) express 
x x
x

1 1 2+ -` `j j
 in partial fractions.  [3]

 (ii) Hence use binomial expansions to show that 
  ...

x x
x ax bx

1 1 2

2

+ -
= + +

` `j j
, where a and b are 

  constants to be determined.

  State the set of values of x for which the expansion is 
valid.  [5]

2 Show that the equation cosec cot sinx x x5 3+ =  may be 
rearranged as

 cos cosx x3 5 2 0
2 + - = .

 Hence solve the equation for ° °x0 360G G , giving your 
answers to 1 decimal place.  [7]

3 Using appropriate right-angled triangles, show that 
 °tan45 1=  and °tan30

3

1
= .

 Hence show that °tan75 2 3= + .  [7]

4 (i) Find a vector equation of the line l joining the points 
  , ,0 1 3` j and , ,2 2 5-` j.  [2]

 (ii) Find the point of intersection of the line l with the plane 
x y z3 2 4+ + = .  [3]

 (iii) Find the acute angle between the line l and the normal 
to the plane.  [3]
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5 the points A, B and c have coordinates , ,3 2 1A -` j, 
, ,1 1 2B -` j and , ,10 5 5C -` j, relative to the origin o. 

 Show that OC can be written in the form OBOAm n+ , 
where m and n are to be determined.

 What can you deduce about the points o, A, B and c from 
the fact that OC can be expressed as a combination 

 of OA and OB?  [6]
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Section B (36 marks)

6 the motion of a particle is modelled by the differential 
equation

 v x
v x4 0
d

d
+ = ,

 where x is its displacement from a fixed point, and v is its 
velocity.

 initially x 1=  and v 4= .

 (i) Solve the differential equation to show that 
v x20 4
2 2= - .  [4]

 now consider motion for which cos sinx t t2 2 2= + , where x 
is the displacement from a fixed point at time t .

 (ii) Verify that, when t 0= , x 1= . Use the fact that v t
x

d
d

=  
to verify that when ,t v0 4= = .  [4]

 (iii) express x in the form cosR t2 a-` j, where R and 
a are constants to be determined, and obtain the 
corresponding expression for v. Hence or otherwise 
verify that, for this motion too, v x20 4

2 2= - .  [7]

 (iv) Use your answers to part (iii) to find the maximum 
value of x, and the earliest time at which x reaches this 
maximum value.  [3]
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7 Fig. 7 below shows the curve Bc defined by the parametric 
equations 

 lnx u5= , y u u
1

= + ,    u1 10G G .

 the point A lies on the x-axis and Ac is parallel to the y-axis. 
the tangent to the curve at c makes an angle i with Ac, as 
shown.

x

y

O

B

A

C

θ

Fig. 7

 (i) Find the lengths oA, oB and Ac.  [5]

 (ii) Find x
y

d
d

 in terms of u. Hence find the angle i.  [6]

 (iii) Show that the cartesian equation of the curve is 
  y e e

x x
5

1

5

1

= + - .  [2]

 An object is formed by rotating the region oAcB through 
360° about ox.

 (iv) Find the volume of the object.  [5]
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