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The sum of an arithmetic series is

D (80-3r).
r=1
(a) Write down the first two terms of the series.
(2)
(b) Find the common difference of the series.
1)
Given that n = 50,
(¢) find the sum of the series.
3)
(a) Solve the equation 4x* + 12x = 0.
3)
fx) =4x* + 12x + ¢,
where ¢ is a constant.
(b) Given that f(x) = 0 has equal roots, find the value of ¢ and hence solve f(x) = 0.
C))
Solve the simultaneous equations
x-3y+1=0,
X =3xy+y*=11.
(7)
(a) Expand (2Vx + 3).
2

2
(b) Hence evaluate J (2Vx+3)> dx, giving your answer in the form a + bV2, where
1

a and b are integers.

S))
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The curve C has equation y = cos (x + %) , 0<x<2rm

(a) Sketch C.

2
(b) Write down the exact coordinates of the points at which C meets the coordinate axes.

3)
(¢) Solve, for x in the interval 0 <x <27,

cos (x + zj =0.5,
4
giving your answers in terms of 7.
“4)

A container made from thin metal is in the shape of a right circular cylinder with height 2 cm
and base radius » cm. The container has no lid. When full of water, the container holds
500 cm® of water.

(a) Show that the exterior surface area, 4 cm?, of the container is given by

A= it 1000 .
r

C))
(b) Find the value of » for which A4 is a minimum.

C))
(¢) Prove that this value of 7 gives a minimum value of 4.

2
(d) Calculate the minimum value of 4, giving your answer to the nearest integer.

2
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Figure 1

B(8,5)

A(2,-3)

The points 4 and B have coordinates (2, —3) and (8, 5) respectively, and AB is a chord of a
circle with centre C, as shown in Fig. 1.

(a) Find the gradient of AB.

0))
The point M is the mid-point of 4B.
(b) Find an equation for the line through C and M.

6))
Given that the x-coordinate of C is 4,
(¢) find the y-coordinate of C,

(2)
(d) show that the radius of the circle is 5317 .

C))
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Figure 2
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Figure 2 shows part of the curve C with equation y = f(x), where
f(x) =x" — 6x* + 5x.
The curve crosses the x-axis at the origin O and at the points 4 and B.

(a) Factorise f(x) completely.

3)
(b) Write down the x-coordinates of the points 4 and B.

1)
(¢) Find the gradient of C at 4.

3)

The region R is bounded by C and the line OA4, and the region S is bounded by C and the
line AB.

(d) Use integration to find the area of the combined regions R and S, shown shaded in Fig. 2.
(7

END
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