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Materials required for examination                       Items included with question papers
Mathematical Formulae (Green)                                 Nil

Advice to Candidates

You must ensure that your answers to parts of questions are clearly labelled.
You must show sufficient working to make your methods clear to the Examiner. Answers
without working may gain no credit.



1. A curve C has the equation y2 – 3y = x3 + 8.

(a) Find 
x

y

d

d
 in terms of x and y.

(4)

(b) Hence find the gradient of C at the point where y = 3.
(3)

[January 2009]

2.

Figure 2

A container is made in the shape of a hollow inverted right circular cone.  The height of the
container  is 24 cm and the radius is  16 cm, as shown in Figure 2. Water is flowing into the
container. When the height of water is  h cm, the surface of the water has radius  r cm and the
volume of water is V cm3.

(a) Show that V = 
27

4 3hπ
.

(2)

[The volume V of a right circular cone with vertical height h and base radius r is given by the

formula V = 
3

1 π r 
2h .]

Water flows into the container at a rate of 8 cm3 s–1.

(b) Find, in terms of π, the rate of change of h when h = 12.
(5)

[January 2009]
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3. The curve C has the equation ye–2x = 2x + y2.

(a) Find 
x

y

d

d
 in terms of x and y.

(5)

The point P on C has coordinates (0, 1).

(b) Find the equation of the normal to C at P, giving your answer in the form ax + by + c = 0,
where a, b and c are integers.

(4)

[June 2009]

4. 

Figure 2

Figure 2 shows a right circular cylindrical metal rod which is expanding as it is heated. After
t seconds the radius of the rod is x cm and the length of the rod is 5x cm.

The cross-sectional area of the rod is increasing at the constant rate of 0.032 cm2 s–1.

(a) Find 
t

x

d

d
 when the radius of the rod is 2 cm, giving your answer to 3 significant figures.

(4)

(b) Find the rate of increase of the volume of the rod when x = 2.
(4)

[June 2008]

5. A curve has equation 3x2 – y2 + xy = 4. The points P and Q lie on the curve. The gradient of the

tangent to the curve is 3
8  at P and at Q.

(a) Use implicit differentiation to show that y – 2x = 0 at P and at Q.
(6)

(b) Find the coordinates of P and Q.
(3)

[June 2008]
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6. A curve is described by the equation 

x3 − 4y2 = 12xy.

(a) Find the coordinates of the two points on the curve where x = –8.
(3)

(b) Find the gradient of the curve at each of these points.
(6)

[January 2008]

7. A set of curves is given by the equation sin x + cos y = 0.5.

(a) Use implicit differentiation to find an expression for 
x

y

d

d
.

(2)
For –π < x < π  and  –π < y < π,

(b) find the coordinates of the points where 
x

y

d

d
 = 0.

(5)

[January 2007]

8. (a) Given that y = 2x, and using the result 2x = ex ln 2, or otherwise, show that 
x

y

d

d
 = 2x ln 2.

(2)

(b) Find the gradient of the curve with equation y = )( 2

2 x  at the point with coordinates (2, 16).
 (4)

[January 2007]

9. A curve C is described by the equation 

3x2 – 2y2 + 2x – 3y + 5 = 0.

Find  an  equation  of  the  normal  to  C at  the  point  (0,  1),  giving  your  answer  in  the  form
ax + by + c = 0, where a, b and c are integers.

(7)

[June 2006]

10. A curve C is described by the equation

3x2 + 4y2 – 2x + 6xy – 5 = 0.

Find an equation of the tangent to C at the point (1, –2), giving your answer in the form ax + by +
c = 0, where a, b and c are integers.

 (7)

[January 2006]
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