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Question 1 Begin a new page

(a)

(b)

(©)

(d)

(i) Copy the diagram.

(i) Give a reason wh

5(10")+3
Find the value of lim 2
ne 2(107) +1

A(-2,5) and B(7,~1) are two points. Find the coordinates of the point M(x,y) 2
which divides the line AB internally in the ratio 2: 1.

: 2
Solve the inequality —> x—1. 4
x

M

ABC 1s a triangle inscribed in a ci
and N isapointon AC

2 point on the tangent to the circle at B
N is parallel to BA .

C

(u1) Show that MNCB is a cyclic quadrilateral. 3
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Question 2 Begin a new page
Bl d*y
If y=(x*+1), find = and —3.. 2
@ Iy=(*+1), find 2 dx’
2

5
(b)  Find the value of Z i o

n=2

(©)

(i) Show that (sinA—cos A)> =1—sin2A. 2
(i1) Hence find the exact value of sin15° —cos15°. 2
(d)
T(21,1*) isa point on the parabola x> = 4y with focus F. The tangent to the parabola
at T makes an acuteangle 6 with the line FT .
(i) Show that the tangent to the parabolaat T has gradient ¢ . 1
(1) Find tan 6 in simplestformdn terms of 7. 3



Question 3 Begin a new page.

(@)
®

(i)

(iii)

(b)

(1)
(ii)
(iii)

x

Consider the function f(x)=x—e™".

Show that the function is increasing and its graph is concave down for all values of x
in its domain.

Use one application of Newton’s Method with an initial approximation of x =0-5 te

find the value of the x intercept on the graph of y= f(x), giving the answer correct
to one decimal place.

Sketch the graph of y= f(x) showing clearly the intercepts on the axes and the equations
of any asymptotes.
On the same diagram sketch the graph of the inverse function y= f “@.

A particle i?ﬁoﬁng in a straight ling€. Attime ¢ seconds it ;:?éﬁsplac:ement x metres
(where 0 <x <% ) from a fixed/point O on the line, veloeity vims ™ given by

v=cos’4 andacceleration # ms~>. The particle starts 4t O.
Find expressions for a infermsof x and for x in ;érms olgPn
Skejch the graph of x jagainst £ .

Desscribe the motion/of the particle from its inytial position to'its limiting position.

Marks



Question 4 Begin a new page.
(3)  Consider the function f(x)=cos™Jx.
(i) Find the domain and the range of the function and sketch the graph of y= f(x).
(ii) Use Simpson’s Rule with three function values to find an approximation to the area
bounded by the curve y= f(x) and the coordinate axes.
(iii) Use integration to find the exact area bounded by the curve y = f(x) and thé
coordinate axes.
(b) A particle moving in a straight line is performing Simple Harmonic Motion. At time
t seconds it has displacement x metres from a fixed point O on thé line, velocity
vms ™ andacceleration ¥ ms™ givenby i=—4(x—2). Theparticleisatrest at
the fixed point O.
(i) Show that v*=—4x"+16x.
(ii) Find the period and amplitude of the motion.
(iii) ~Find the distance travelled by the particle in the fi igst minute of i1ts motion, glvmg the
answer correct to the nearest metre. S
Question § Begin a_new page.
(@ Inthe expansion of (1+ a‘}) ® the coefficientof x° is twice the coefficient of x°.
Find the value of the constant @’.
1
(b)  Evaluate J‘ —=——— dx " using the substitution u =1+ Jx , ex ressing the
W+ 3
answer in the form /n for some positive integer # .
() A container withscapacity A litres is being filled with water. After ¢ minutes the volume
V litres of water in the container is given by V = A(l —e‘“) for some constant k > 0.
. a |
(i) Show thaty— =k(A-V).
dt
(i) If'one quarter of the container is filled in the first two minutes find what fraction of the

container is filled in the next two minutes.
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Question 6 Begin a new page.

(@)
D
hm
20°
4 6
40m
10°
B
4

rizontal ground.

A vertical flagpole CD of height A metres stands with its base C

A isa point on the ground due West of C-and B is a poiat on lheground 40 metres due
Southof A.From A and B the angles of elevaﬁo%l) t the flagpole are 20°
and 10° respectively. Find the height of the flagpole nearest metre. '

A die is biased so that in any single throw the probability@fian odd score is p where p

(b)
is a constant such that 0< p<1, p#0-5.
(i) Show that in six throws of the dic the pl‘on@L most one cven score is 6 ps =500, 2
1€ the product of the scores is even. 2

(ii)  Find the probability that in six throv

(©

ter trough in the shape of a triangular prism is being empticd through
2 metres by

A

v cenumetres by 4 melres.

b

is given by V =1600k>.
2

(1) Find the rate at which the depth of water is changing when /£ = 10cm .
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Question 7 Begin a new page. .
@
Y4 Ums™
A
OB =h metres
OA = 4h metres
Vms™
B
0 .

A vertical building stands with its base O on horizontal ground. ‘A and B are two points
on the building vertically above each other such that (A _is® 4% metres above O and B is

h metres above O. A particle is projected horizentally withépeed Ums ' from A and

10 seconds later a second particle is projected horizontally with speed V ms ! from B.
The two particles hit the ground at the same point and at the same time.

(i) Write down expressions for the horizontdl and theyvertical displacements relative to O of 2
each particle ¢ seconds after the first particle is projected.

(ii) Find the time of flight of each parti€le. 3
(ii1) Show that V=2U. 1
(b)

(i) Use Mathematical Induction to show that In (r!) >n for all positive integers n26. 3

.. | - | o

(i1)) Hence show that = <—@or all positive integers n = 6. 1

n! e

1 1
(iii) Hence show that -1—+—+-—+-}-+—1—+ : + . + LE <103 : Z

i 213 4 st 6 718



