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Read carefully
1. Calculators may be used in this paper.
Full credit will be given only where the solution contains appropriate working.

State the units for your answers where appropriate.
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Answers obtained from readings from scale drawings will not receive any

credit.



FORMULAE LIST

Circle:
The equation x* +3* + 2gx + 2y + ¢ = 0 represents a circle centre (—g, —f) and radius q,(lgl + fioc.
The equation (x — a)’ + (y — &) =" represents a circle centre (a, b) and radius r.

Scalar Product: a.b = |a|b] cos &, where #1is the angle betweenaand b
a | b
or ab=ab, +a,b, +ab; wherea=|a, |andb =b, |.
4 By
Trigonometric formulae: sin(A+B)=smAcosB tcosAsmB

cos(A+B)=cosAcosB F smAsmB
sn2A =2smAcosA

cos)A =cos’ A—sim A

=2cos" A1
=1-2smn’ A
Table of standard derivatives:
Jix) fix)

sinax | acosax

cosax | —asinax

Table of standard integrals:
fix) j flx)d

sIn ax —lmsax+r
a

COS ax %smm’%ﬂ'




Marks
1. In the diagram below triangle ABC has vertices A(8, 4), B(20, p) and C(2, 17)

as
shown.

AD is perpendicular to BC [Diagram not drawn to scale].

.
Y

C(2.17)

B (20.p)

A 8.4

G >
x

@) Given that the gradient of BC is _71 , find the value of p.

(b) Find the equation of the altitude AD in the form Ax+By+C =0
3

(c) By considering the gradients of the side AB and the altitude AD,
calculate the size of the shaded angle DAB.



2. Afunction f is defined by the formula f(x)=4x*(x-3) where x € R.

(a) Write down the coordinates of the points where the curve with equation
y = f(x) meets the x- and y -axes. 2

(b) Find the stationary points of y= f(x) and determine the nature of each.
6

(c) Sketch the curve y= f(x). 2

The circles with equations (x — 3)? + (y —4)?> =25 and x?> + y> —kx — 8y — 2k =
have the same centre.

Determine the radius of the larger circle. 5



4, Two sequences are defined by the recurrence relations
UTl+1 = aUn + 3 and V‘l’l+1 = ann + 5
It is known that both sequences tend towards the same limit as n — oo.

(a) Find the value of a. 5

(b) Hence, or otherwise, evaluate the limit of the sequences as n — oo.

1
5. The value V (in £ million) of a cruise ship t years after launch is given by the
formula
\/ = 252g-0.06335t
(a) What was its value when launched? 1

(b) The owners decide to sell the ship when its value falls below £20 million.
After how many years will it be sold? 4



6 (@) Relative to a suitable set of coordinate axes, Diagram 1 shows the line
2x —y + 5 = 0 intersecting the circle x* + y> — 6x — 2y — 30 = 0 at the
points
P and Q.

) ) Diagram 1
Find the coordinates of P ana .

(b) Diagram 2 shows the circle from (a) and a second congruent circle,
which also
passes through P and Q.

Diagram 2

Determine the equation of this second circle.



7.

A function is defined on a suitable domain as h(x) = 2sin2x—/3cos? x.

Calculate the rate of change of this function at the point where x = %
5

Solve the equation

logs(3 — 2x) + logs(2 + X) = 1, where x is a real number.

The two cuboids below have the same volume.

Cuboid 2
Cuboid 1

(S N=3

6 x+k

(@) By writing down expressions for the two volumes, V1 and V2, show
that the following equation can be constructed

3(x* —4k*x+3k?*)=0 4



10.

(b) Given that k > 0, find the exact value of k for which the equation

3(x? —4k*x+3k?)=0 has equal roots.

The tangent to the curve y =x +£, at the point where x=4, is parallel

Jx

to the line with equation x+y=10.

Find the value of p.
5

End of question paper



Additional space for working



