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The line l1 has equation y   2x 3

The line l 2 is perpendicular to l1 and passes through the point (5, 6).

(a) Find an equation for l 2 in the form ax  by  c  0, where a , b and c are integers. (3)

(Total 7 marks)

Question 1

Given that O is the origin,

(c) find the area of the triangle OAB . (2)

The line l 2 crosses the x-axis at the point A and the y-axis at the point B.

(b) Find the x-coordinate of A and the y-coordinate of B. (2)
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Figure 2

The straight line l1 has equation 2y = 3x + 7

The line l1 crosses the y-axis at the point A as shown in Figure 2.

(a) (i) State the gradient of l1

(ii) Write down the coordinates of the point A.

B

A
l2

C

(2)

Question 2
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(Total 11 marks)

The rectangle ABCD, shown shaded in Figure 2, has vertices at the points A, B, C and D.

(c) Find the exact area of rectangle ABCD. (5)

Another straight line l2  intersects l1  at the point B (1, 5) and crosses the x-axis at the point
C, as shown in Figure 2.

Given that ABC = 90°,

(b) find an equation of l2 in the form ax + by + c = 0, where a, b and c are integers. (4)
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Question 3
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(Total 9 marks)
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A pencil holder is in the shape of an open circular cylinder of radius r cm and height h cm.
The surface area of the cylinder (including the base) is 250 cm2.

(a)  Show that the volume, V cm3of the cylinder is given by V = 125r
.

  r 3

2
____ (4)

Question 4

(b) Use calculus to find the value of r for which V has a stationary value.                          (3)
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(Total 11 marks)

(d) Calculate, to the nearest cm3, the maximum volume of the pencil holder. (2)

(c) Prove that the value of r you found in part (b) gives a maximum value for V.              (2)
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Figure 2

Figure 2 shows a closed box used by a shop for packing pieces of cake. The box is a right
prism of height h cm. The cross section is a sector of a circle. The sector has radius r cm
and angle 1 radian.

The volume of the box is 300 cm3 .

(a) Show that the surface area of the box, S cm2 , is given by

S  r 2  1800
r

(5)

Question 5
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(Total 13 marks)

(d) Find, to the nearest cm2, this minimum value of S. (2)

(c) Prove that this value of r gives a minimum value of S. (2)

(b) Use calculus to find the value of r for which S is stationary. (4)


