
Tuesday 17 January 2012 – Morning
A2 GCE MATHEMATICS

4724 Core Mathematics 4

QUESTION PAPER

*
4
7
3
2
8
2
0
1
1
2
*

INSTRUCTIONS TO CANDIDATES
These instructions are the same on the Printed Answer Book and the Question Paper.

• The Question Paper will be found in the centre of the Printed Answer Book.
• Write your name, centre number and candidate number in the spaces provided on the 

Printed Answer Book. Please write clearly and in capital letters.
• Write your answer to each question in the space provided in the Printed Answer 

Book. Additional paper may be used if necessary but you must clearly show your 
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1 When the polynomial f(x) is divided by x2 + 1, the quotient is x2 + 4x + 2 and the remainder is x − 1. Find 
f(x), simplifying your answer. [3]

2 (i) Find, in the form r = a + t b, an equation of the line l  through the points (4, 2, 7) and (5, −4, −1). [3]

 (ii) Find the acute angle between the line l and a line in the direction of the vector  �
1
2
3
 �. [4]

3 The equation of a curve C is (x + 3)(y + 4) = x2 + y2.

 (i) Find dy
dx

 in terms of x and y. [4]

 (ii) The line 2y = x + 3 meets C at two points. What can be said about the tangents to C at these points?  
Justify your answer. [2]

 (iii) Find the equation of the tangent at the point (6, 0), giving your answer in the form  ax + by = c, where 
a, b and c are integers. [2]

4 (i) Expand �1 − 4x�
1
4   in ascending powers of x, up to and including the term in x3. [5]

 (ii) The term of lowest degree in the expansion of 

�1 + ax��1 + bx2�7 − �1 − 4x�
1
4  

  in ascending powers of x is the term in  x3. Find the values of the constants a and b. [4]

5 Use the substitution u = cos x to find the exact value of

    �
1
3π

0
sin3 x cos2 x dx . [6]



3

4724 Jan12 Turn over© OCR 2012

6
y

x

R

O
1
2

 The diagram shows the curves y = cos x and y = sin x, for 0  x  1
2π. The region R is bounded by the curves 

and the x-axis. Find the volume of the solid of revolution formed when R is rotated completely about the 
x-axis, giving your answer in terms of π. [7]

7 The equation of a straight line l is

    r = �
1
0
2
 � + t �

1
−1

0
 �.

 O is the origin. 

 (i) Find the position vector of the point P on l such that OP is perpendicular to l. [3]

 (ii) A point Q on l is such that the length of OQ is 3 units. Find the two possible position vectors of Q. [3]

8 A curve is defined by the parametric equations

    x = sin2 θ,     y = 4 sin θ − sin3 θ,

 where −1
2π  θ  1

2π.

 (i) Show that 
dy
dx  = 

4 − 3 sin2 θ 
2 sin θ . [3]

 (ii) Find the coordinates of the point on the curve at which the gradient is 2. [3]

 (iii) Show that the curve has no stationary points. [2]

 (iv) Find a cartesian equation of the curve, giving your answer in the form y2 = f(x). [2]

[Questions 9 and 10 are printed overleaf.]
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9 Find the exact value of ∫
1

0
(x2 + 1)e2x dx. [7]

10 (i) Write down the derivative of y2 + 1 with respect to y. [1]

 (ii) Given that 
dy
dx  = 

(x − 1) y2 + 1
xy   and that  y = e2 − 2e when x = e, 

  find a relationship between x and y. [8]
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