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Use the trapezium rule, with 3 strips each of width 2, to
estimate the value of

11
8
L ~ dx. [4]
Solve each of the following equations, for 0° < x < 360°.
(i) sinyx=0.8 [3]

(ii) sinx =3 cosx [3]

(i) Find and simplify the first three terms in the expansion
of (2 + 5x)® in ascending powers of x. [4]

(ii) In the expansion of (3 + cx)*(2 + 5x)%, the coefficient of x
is 4416. Find the value of c. [3]

(a) Find J(SxS —6x + 1)dx. [3]
(b) (i) Find J24x_3dx. [2]

(i) Given that J 24x*dx = 3, find the value of the

a

positive constant a. [3]



S Look at the following diagram.

16cm

p 0.8 rad
7em D C

The diagram above shows a sector BAC of a circle with
centre A and radius 16 cm. The angle BAC is 0.8 radians.
The length AD is 7 cm.

(i) Find the area of the region BDC. [4]

(ii) Find the perimeter of the region BDC. [4]



Sarah is carrying out a series of experiments which
involve using increasing amounts of a chemical. In the first
experiment she uses 6 g of the chemical and in the second
experiment she uses 7.8 g of the chemical.

(i) Given that the amounts of the chemical used form
an arithmetic progression, find the total amount of
chemical used in the first 30 experiments. [3]

(ii) Instead it is given that the amounts of the chemical
used form a geometric progression. Sarah has a total
of 1800 ¢ of the chemical available. Show that /V, the
greatest number of experiments possible, satisfies the
inequality

1.3V <91,

and use logarithms to calculate the value of V. [6]



7 Look at the following diagram.

y
A

4,7)

» X

o//

The diagram above shows the curve y = xi— 1, which
crosses the x-axis at (1, 0), and the tangent to the curve at
the point (4, 7).

4

(i) Show thatJ (x?—1)dx = 92. [4]

1

(ii) Hence find the exact area of the shaded region enclosed
by the curve, the tangent and the x-axis. [5]



8 Look at the following diagram.

\X

/

0

The diagram above shows the curves y = a* and y = 4b*.
(i) (a) State the coordinates of the point of intersection of
y = a* with the y-axis. [1]

(b) State the coordinates of the point of intersection of
y = 4b* with the y-axis. [1]

(c¢) State a possible value for a and a possible value
for b. [2]

(ii) Itis now given that ab = 2. Show that the x-coordinate
of the point of intersection of y = a* and y = 4b* can be

written as
_ 2
*= 2log,a—1° 5]



9 The cubic polynomial f(x) is defined by f(x) = 4x3 — 7x — 3.
(i) Find the remainder when f(x) is divided by (x — 2). [2]

(ii) Show that (2x + 1) is a factor of f(x) and hence factorise
f(x) completely. [6]

(iif) Solve the equation
4c0s°0—TcosO0—3=0

for 0 < 06 < 27. Give each solution for O in an exact
form. [4]
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