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MATHEMATICS
EXTENSION I

Time allowed - 2 hours
(plus 3 minutes reading time)

DIRECTIONS TO CANDIDATES:
Attempt ALL questions.
All questions are of equeﬂ value
Standard Integrals are provided.
Approved calculators may be used.

All necessary working should be shown in every question. Full marks may not be awarded
tor careless or badly arranged work.

Each question attempted is to be returned on a new page clearly marked Question 1,
Question 2, etc on the top of the page.

Each page must show your class and your name.

Students are advised that this is a school based Trial Examination on/y and cannot in any way
guarantee the complete content nor format of the Higher School Certificate Examination.
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QUESTION ONE.

MARKS
(a) Differentiate 3xcos™ x. )
(b) Find the co-ordinates of the point C{p, ¢} belbw, given that 2
AC CB=8:3.
y
3 C(p.a)
B(7,7)
< >y
\/ { A(2,-3)
(¢) Find the size of the acute angle between the tangents of y = tan ™" x 3
at the points where x=0 and x = —1—
t
(d) Use the substitution ¥ = x* —1 to evaluate J.3x(x2 —1)’ dx. 3
0
(e) Find the value of k& ifx+4 is a factor of P(x) = 2x° +3x* +kx — 12. 5
QUESTION TWO. START A NEW PAGE.
(@) Solve *F2 <2 3
x =1
{b} In how many ways can the letters in the word COMMONWEALTH 2

be arranged if the C still occupies the first position and the H still
occupies the last position?



QUESTION TWQO continued.

(c) A ABCD is a cyclic quadrilateral
B with AB = AD. The diagonals
AC and BD intersect at E.

C
(i) Show that A BEC is similarto A ADC .
(i) Show that BE x AC=AB x BC.

(d) Ten people arrive to eat at a restaurant. The only seating available for

them is at two circular tables, one that seats six persons and another
that seats four.

(i) Using these tables, show that there are 151200 different seating
arrangements for the ten people.

(i) Assuming that the seating arrangement is random, what is the
probability that a particular couple will be seated at the same table?

QUESTION THREE. START A NEW PAGE.
10
(a) Prove by induction that %+_§;—+ B4 e -g-(?)n ~-1)= é—nz (n+1
form=1,2,3...... ...

(b) Consider the function y = 2sin™

a
3
(i) State the domain.

(i1} Sketch the graph of the function.

(i) Find the gradient of the curve at the point where y = -g-
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QUESTION THREE continued.

(c) (i) Express ﬁcosx +sinx in the form kcos(x —a), 2

where £ >0 and 0<x < %

(i) Hence solve the equation VBcosx+sinx =1 for 0 < x <27 2

QUESTION FOUR. START A NEW PAGE.

()

L4

The above diagram is of the parabola x° = 4y. P(2t,¢%) is a variable point
on the parabola.

(iy  Show that the normal at P has gradient -%. 2

(i) Show that the normal at P has equation x+#y=1¢> + 21, :

(1ii) The normal at P passes through the fixed point (2,3). 1
Show that > —3r—2=0.

(iv) Hence, find the two points on the parabola at which the normals 4

pass through the point (2,5).



QUESTION FOUR continued.

A

(b)

pyramid whose base is 2x units

174

— 2t ——— 3

Find, correct to the nearest minute:
(i) the angle between a slant edge and the rectangular base.

(if) the angle between the side face 4BC and the rectangular base.

QUESTION FIVE. START A NEW PAGE.

t

(a) Consider the function g(x) = .
I[+e”

(i) Show that g (x) <0 for all x.
(i1) Sketch the graph of y = g(x).

(ii1) Find the inverse function y = g7'(x).

(b) The velocity ¥ in m/s of a particle moving in a straight line is
. 1 . .
given by ¥ =2 ——— where ¢ is the time in seconds.
4t +1
(i) Find the initial velocity of the particle.

(it} Does the particle have a limiting velocity? Give reasons
for your answer.

(i) Find an expression for the acceleration of the particle in terms of 1.

The diagram shows a rectangular

long and x units wide, and whose
perpendicular height is 3x units.
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QUESTION FIVE continued.

(iv)* Ifitis known that the particle starts from the origin, doe$ it ever
return to the origin? Give reasons for your answer.

QUESTION SIX. START A NEW PAGE.

(a)

(b)

{c)

A solid is formed, by rotating about the y-axis,
the region bounded by the curve y = cos™ x, the
x-axis and the y-axis, as shown in the diagram.

y
Kl
2

Yy=c<0s8 X

SN B *

(i) Show that the volume of the solid is given by

z

V= n].coszy dy
0

(i) Calculate the volume of the solid.

The function g(x)=20log, x—x* has a zero near x =5.
Use Newton's method with one approximation to the
zero. Express your answer correct to 4 significant figures.

{1} Using the right triangle shown below, or otherwise,

. _ Fia .
show that sin'+cos™ == i
2 o

1 x
3

(iiy  Hence evaluate J'sin'1 x+cos x dx.
1

2
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QUESTION SIX continued. MARKS

(¢) The polynomial P(x)=x*+x> +x” +x~2 has roots
e, 3,7 and &, If o =1, find the value of
| I
—+—+—.
B x 6

QUESTION SEVEN. START A NEW PAGE.

(a} The acceleration, a ms™, of a particle moving in a straight line 3
3

.. . ¥ x . . .
is given by the equation, a = T +§, where x is the displacement in

metres of the particle from the origin. The velocity of the particle at
any time ¢, is given by v.

P

(by (1) PQ isthearcofacircle with 2
radius » subtending an acute ‘
angle x, in radians, at the centre 0.
R is the foot of the perpendicular
from Q to the radius OP. Find the X a
length of the arc PQ and the 0 R
interval QR in terms of x and ». — "

.J\._d_

(ii)  An ant travels from 4, to 0 along the
saw tooth path ( Ayto B,, Byto 4,, etc)
as shown in the diagram on the right.
Show that the total distance 'y
travelled by the ant is

_ x+sinx

8

| —-cosx

(i) Given0<x £ -725, use the derivative of y to find the value

of x that gives the shortest such distance.
END OF TEST.
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