St George Girls’ High School

Trial Higher School Certificate Examination

2001

- Mathematics
Extension 1

Time Allowed: Two hours
(Plus 5 minutes reading time)

Directions to Candidates

Attempt ALL questions.

All questions are of equal value.

All necessary working should be shown in every question.
Marks may be deducted for careless or badly arranged work.
A table of standard integrals is attached.

Board approved calculators may be used.

Start each question on a new page.

Return your answers in one bundle with a cover sheet.
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the final Higher School Certificate Examination in this subject.
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Question 1 — (12 Marks) Marks
a) (i) On the same set of axes draw the graphs of 3

Fa, y:|x+2| and y=2-x.

(i) Hence, or otherwise, solve |x+2|<2-x

)

b) olve: x>-— 3
¢) Write down the general solution of the equation

2sind =3 2
d) Eval 2l d

valuate J 70 2
0 4-x?
An approximate solution to the equation cosx=x is 0.7. 2

=L

Using one application of Newton's method find a better approximation
(correct to 2 decimal places).

—
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Question 2 — (12 Marks) S | Marks
2L ,
Given th dB =AG and 3
= ABCD if a parallelogram prove:
: /
(i) / ACGDis cyclic /
/
i) and hence th:;,t/ ACD = AGD
/ /
3

b) Evaluate: -"0\/ 9—x? dx using the substitution x =3sind for 0<8 < % 4
¢) A particle moves in a straight line so that its acceleration as a function of 5

displacement is given by:

2
47X 1 4x

dt? -

Initially: x=1.25cm, v=0.

(i) Show that the motion is simple harmonic.

(ii) Find the amplitude. Write down the period and position of the centre.

(ili) Find the velocity when = 0.2 seconds.
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Question 3 — (12 Marks)  Marks
a) () Th | letters of the word PERSKVERE are arranged in a row./ﬁévé\r\nany 3
différent arrangemetits are possible? - e '
(ii) Out of all the different arrangemerni(s in part (i) one/fs/ chosen at random.

Find the probability that this particu

togeﬂlé@ the R's together in an

arrangement will have all the E's

b) (i) Prove that %(xlogx) =logx+1

(ii) A particle moves according to X = 1+ logx. Initially it is stationary at x=1.
Find v’ as a function of x. - )

\k

Explain why v is always positive for >0 and find v when x = e?.

- —

-/

\

c) Prove, using Mathematical Induction, that cos(x + nr) = (=1)" cosx for all 4
positive integers n >1. '
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Question 4 — (12 Marks) Marks

a) Differentiate

() y=cos'2x

(ii) y=log,v2x+1

N @ (i) Show that: sinx—cosx=+2 sin(x - —Z—) 6

(i1) Hence sketch the graph of y =sinx—cosx for 0<x<27.

(iii) Show that x = B is a solution to sinx —cosx =1 and hence, with the aid

of your sketch, solve sinx—cosx >1 for 0<x<27x.

¢) A planeis flying at a constant height 4, and with constant speed. An observer 4
:, at P sighted the plane due east at an angle of elevation of 45°. Soon after it was
‘\ sighted again in a north-easterly direction at an angle of elevation of 60°.

(i) Write down expressions for PC and PD in terms of /.

(i) Show that CD2=%h2(4—\/€)
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Question 5 _ (12 Marks)  Marks

1 1 1
a) Prove that sin 1~ iginl—=
: MR

N

/\\ :
icorx@x@f 3 men ;ﬁ'lﬁen must bé chosen om a group of 5 men 2

d 7 swomen. \How mfany ways c%{us/bc done?

c) For‘thé graph of y = f(x) where f(x)= 6 5
. 3+x

(i) Show that f{x) is an even function.
(i) Find the coordinates of the stationary point and determine its nature.
(iii) Sketch the graph showing all essential features.

(iv) Find the exact area between the graph, the x axis and the ordinates
x=-1 and x=1.

\
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Question 6 — (12 Marks)

a)

b)

Sand is poured into a conical heap at a constant rate of 0.6m’/sec so that
the height of the heap is always equal to twice the radius of the base.
When the heap is 5m high, how fast is the height increasing?

The points P(2ap, apz) and Q(2agq, aqz) lie on the parabola x? = 4ay.

(i) If PQ passes through (24, 0) show that pg=p+q.

(i) hence, find the locus of M, the midpoint of PQ.

When a polynbmial P(x) is divided by (x —4)(x —3) explain why the remainder
is of the form ax+b.

If the polynomial P(x) is divided by x—3 and x—4 the remainders are 3 and 4
respectively. Find the remainder when P(x) is divided by (x —4)(x—3).

Page 7
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Question 7 — (12 Marks)

a)

b)

A projectile is fired with initial velocity ¥m/s at an angle of projection &
from a point O on horizontal ground. After 2-seconds it just passes over a
10 metre high wall that is 12m from the point of projection.

Assume acceleration due to gravity is 10m/ sec’. Assume the equations
of displacement are:

x=Vtcosf and y =-5¢2 +Visin@.

(i) Find Vand .9 , to the nearest degree.

(ii) Find the maximum height reached by the projectile.

(iii) Find the range in the horizontal plane through the point of projection.

Assume that at time ¢ years the population P(#) of a town is given by
P(t) = 50000 + Ae® where A and k are constants.

(i) Show that P(¥) satisfies the equation P Y(¢) = k[P(¢) - 50000]
(i) Given that P(0)=70000, evaluate 4.

(iii) If P(8)=150000, find k correct to 4 decimal places.

(iv) Find, to the nearest year, the value of ¢ for which P(t+1)=1.2x P(t).

Marks




Standard Integrals

¥ 1

x"dx = " one-1; x#0,if n<0.

J n+l

"1

—dx =log, x, x > 0.

J X

[ ax 1 ax

e“dx =—e*,a=0.

J a
1 .

cos ax dx = —sin ax, a # 0.
a

. 1

sin ax dx ———cos ax,a #0.
a

sec® axdx =—tan ax, a #0.

J a

@

1
sec ax tan ax dx =—secax,a#0.

J a
e 1 1. ax
—2————:-2—dx = Ztan'Z,a=0.
Ya+Xx a a
1 . -1 X
j———z———2~dx=8m 12 4>0, —a<x<a
(a” —x") ¢

j” F e =log, { x+y(x>—a®) } [x{>lal

f\/_____,dx—loge x+\/(x2+a2) ).
(x +a
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