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Figure 2

The points P (0, 2) and Q (3, 7) lie on the line l1, as shown in Figure 2.

The line l2 is perpendicular to l1, passes through Q and crosses the x-axis at the point R, as  
shown in Figure 2.

Find

(a) an equation for l2, giving your answer in the form ax + by + c = 0, where a, b and c
are integers,
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Question 1
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(Total 12 marks)

(c) the exact area of the quadrilateral ORQP, where O is the origin.

(b) the exact coordinates of R,
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(a) Factorise completely x3 4x (3)

(b) Sketch the curve C with equation

y  x3  4x,

showing the coordinates of the points at which the curve meets the x-axis. (3)

Question 2
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(5)

(2)

(Total 13 marks)

(d) Show that the length of AB is k 10, where k is a constant to be found.

The point A with x-coordinate 1 and the point B with x-coordinate 3 lie on the curve C.

(c) Find an equation of the line which passes through A and B, giving your answer in the  
form y = mx + c, where m and c are constants.
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(a) Write down the coordinates of N. (2)

A B

P

Figure 3

Figure 3 shows a sketch of the circle C with centre N and equation

O

C
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12

4
(x – 2)2 + (y + 1)2 = 169

Question 3
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(b) Find the radius of C. (1)

(5)

(2)

(Total 12 marks)

The tangents to C at the points A and B meet at the point P.

(e) Find the length AP, giving your answer to 3 significant figures. (2)

(d) Show that angle ANB = 134.8°, to the nearest 0.1 of a degree.

The chord AB of C is parallel to the x-axis, lies below the x-axis and is of length 12 units  as 
shown in Figure 3.

(c) Find the coordinates of A and the coordinates of B.                                                 
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A solid glass cylinder, which is used in an expensive laser amplifier, has a  volume of 75 n: cm3.
The cost of polishing the surface area of this glass cylinder is £2 per cm2 for the curved  surface 
area and £3 per cm2 for the circular top and base areas.

Given that the radius of the cylinder is r cm,

(a) show that the cost of the polishing, £C, is given by

r
C  6πr 2 300π

(b) Use calculus to find the minimum cost of the polishing, giving your answer to the  
nearest pound

(4)

(5)

(1)

(Total 10 marks)

Question 4

(c) Justify that the answer that you have obtained in part (b) is a minimum.
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Figure 3 shows a triangle PQR. The size of angle QPR is 30, the length of PQ is  
(x + 1) and the length of PR is (4 – x)2, where X .

(a) Show that the area A of the triangle is given by A  1 x3  7x 2  8x 16 (3)
4

.

(6)

(x + 1)2

(4  x)2

P

RQFigure 3

30

Question 5

(b)    Use calculus to prove that the area of  PQR is a maximum when x  2
.

3
Explain clearly how you know that this value of x gives the maximum area
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(c) Find the maximum area of PQR. (1)

(d) Find the length of QR when the area of  PQR is a maximum. (3)

(Total 13 marks)


