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1. (a) Evaluate

(i) log5 25
(2)

(ii) log7 7
(1)

(iii) log8 4
(2)

(b) Solve the equation 7x = 5, giving your answer to 3 decimal places.
(3)

2. The sales of a new aircraft were recorded for the first two years after the initial launch.
In the first year 5120 aircraft were sold and in the second year 3840 were sold.

An analyst predicts that future sales will form a geometric progression with first two
terms 5120 and 3840.

Calculate the forecasts for,

(a) the total number of aircraft which will be sold in the first six years after the launch,
(3)

(b) the total number of aircraft that will ever be sold.
(3)

3. (a) Find �3
√

x dx.
(3)

(b) The gradient of a curve is given by
dy

dx
= 3

√
x. The curve passes through the

point (4, 5).

Find the equation of the curve.
(3)

4. (a) Expand (1 + 2x)7 in ascending powers of x up to and including the term in x3.
Simplify the coefficients in your expansion.

(4)

(b) Use your series, with a suitable value of x to obtain a value of 1.0027, giving your
answer to 8 significant figures.

(3)
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5. (a) Show that the equation

3 sin2 x = 5 cos x + 1

can be written as

3 cos2 x + 5 cos x − 2 = 0.
(2)

(b) Hence solve, for 0 ≤ x < 360◦, the equation

3 sin2 x = 5 cos x + 1,

giving your answers to 1 decimal place where appropriate.
(5)

6. The circle C has equation

x2 + y2 + 2x + 4y − 21 = 0.

(a) Find the coordinates of the centre of this circle.
(3)

(b) Show that the point (4, −1) lies on the circle.
(1)

(c) Find the equation of the tangent to C at the point (4, −1).
(5)

7. The equation of a curve is given by y = x4 − 2x2 + 11

(a) Show that the curve has a turning point at (1, 10) and find the coordinates of
the other turning points.

(6)

(b) Sketch the curve.
(2)

(c) Find the equation of a tangent to the curve at the point (2, 19).
(3)
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8.

A B

10 cm10 cm

O

O is the centre of a circle or radius 10 cm and A and B are two points on the
circumference such that � AOB = θ radians.

(a) Find expressions, in terms of θ , for:

(i) the area of the sector AOB
(2)

(ii) the area of the triangle AOB
(2)

(iii) the shaded area enclosed between the chord AB and the arc AB.
(2)

(b) If the shaded area is one third of the area of the sector, then show that
2θ − 3 sin θ = 0.

(2)

9. y

xA

B

R

0

Figure 1

Figure 1 shows part of the curve with equation

y = x3 − 4x2 + 4x.

The curve touches the x-axis at A and has a maximum turning point at B.
(a) Factorise x3 − 4x2 + 4x fully and use your result to write down the

coordinates of A.
(2)

(b) Find the coordinates of B.
(5)

The shaded region R is bounded by the curve and the x-axis.
(c) Find the area of R.

(5)

END TOTAL 75 MARKS
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