THE ScoTs COLLEGE

YEAR 12

TRIAL HIGHER SCHOOL CERTIFICATE EXAMINATION
EXTENSION 1

AUGUST 2004

TIME ALLOWED: 2 HOURS [fplus 5 minutes reading time]

INSTRUCTIONS:

Altempt all guestions,

Write using a blue or black pen.

Board approved calen]ators may be used.
Show all necessary working.

Diagrams are NOT to scale,

STUDENTS ARE ADVISED THAT THIS IS A TRIAL EXAMINATION ONLY AND CANNOT 1M ANY WAY
GUARANTEE THE CONTENT OR THE FORMAT OF THE HIGHER SCHCOL CERTIFICATE EXAMINATION.
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START A NEW BOOKLET

QUESTION 1

S
{(8) Simplify 2" 123
x-y

(b) Find the coordinates of the point P which divides the interval AB extemally in the ratio 5 : 2,

given A(=5, 12) and B{4, 9). 121
(¢} Express f(x)=x'+3x" —~10x~24 as a product of three linear factors. 13
(d} Evaluate L%sinl 2x dx, leaving your answer in exact form, [£]]

(¢) Two points A and B are on the circumference of a circle and AC is a diameter, AE is

perpendicular to the tangent at B. Prove AB bisecis ZCAE. i2]
A dE
\ B
C
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START A NEW BOCKLET

QUESTION 2

ind (h a1
(#) Find the exact value of I: Ny dx [2)
() Evaluate j;le-x’dx,usingthesubsﬁmﬁon w=1- 3]

(¢) The shaded region ia the diagram is bounded by the curve y = tan™ x, the line y = -’} and the

y-axis, Show that if the shaded region is rotated about the y-axis, then the volume generated
——ﬁ(t %) units?, 3t

(d) Use the principle of mathematical induction to show that 2** —1 is divisible by 7, for ali

nz. 4
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START A NEW BOOKLET
QUESTION 3

(8) Express 3cosx+4sinx in the form Acos(x—a), where £ > 0. Hence, or otherwise, solve
Jcosx+4sinx=-3 for 0 S x<360". [4]

(b} Find the greatest coefficient in the expansion of (3+4x)", leaving your answer in index
form. [4}

{c) The velacity v m/s of a particle moving along the x axis is given by +* =163 —4x* 4 20.
(£  Prove that the motion is simple harmonic,
(iiy Find the centre of motion.

(lif} Find the length travelled by the particle in one oscillation. [4)

START & NEW BOOKLET

QUESTION 4

(8) o, fand p are the roots of the equation 2x' +3x* —4=0. Find;

& at+f+y
i) apy
() o+ +5° 13)

() Given the function y = 3cos™ (ﬂ
(§ write down the domain and range;

(iy sketch the graph of the function. (%]

€) The graphof y=x"+x~1 has atoot close to x=0.5. Find a better approximation to this

root using one application of Newton’s method. 13
Prove —— =:in2 4 3
@ tan A4 +col A Bl
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START A NEW BOOKLET

QUESTION 5

{(®) Find the acute angle between the lines 2x - y+5=0 and y=—3x+7. [31

(b) Tn aschool, a group of 5 students starts 9 rumoer, The number, &, of students who have heard .

{c)

the rumour after £ days is given by N = A(1+¢™¥), where A and & are constants. After three

days, 80 smdents have heard the rumour and {:ventualI}r all 560 srudmts in the SChﬂ'DI have
heard the runtour,

(i) Find the value of 4,
(id Find the value of k.

() Find within how many days it takes for afl 560 students to have heard the rumour. 5}

A pupil investigated a differentiable function f(x) and found the following information:

J{x) has its only zero at x=-1, f(0)=2, l'-_':i fix)=0
{i} Draw = graph of the possible shape of f(x}.
(i) Use your graph to demonstrate that f(x) must have an mﬂexmn point to the right of

x=-1. .
4]
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START A NEW BOOKLET

QUESTION 6
(a}
A spherical balloon is being inflated and its
volume increases at a constant rate of 50mm?
per second. At what rate is its surface arca
increasing when the radius is 20mm?
15]
=—pr
A=dxrt
(b} Yo
Q(zﬂq;ﬂqt)t I P(Zap,ap’]

PQ is a variable chord of the parabola x* = 4ay .

It subtends a right angle at the vertex ¢.

If p and g are the parameters corfesponding to the points £, O respectively:

()  Show that the equation of the tangent to x* =day at Pis y— px+ap’ =0.

(if) Hence write down the equation of the tangent at {J, and then find R, the point of
intersection of the two tangents drawn from 7 and Q.

(iii} Find the gradients of PO and QO and hence prove pg=-4.

(iv) Show that the locus of this point of intersection is y =—4a.
(n
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START A NEW BOOKLET

QUESTION 7

()

(h)

In the figure, ABC is a straight line with AB=BC=3. CDis perperxlicular to ABC. On the
semicirele with centre B and radius 2 is a variable point, P, with ZCBP = pradians. The
perpendicular from P to AC has length b. The line AP is produced fo meet CD at & and
QC=x.

o

I

A B

o
3

{D  Find an expression for # in lerms of

e . . 125inex
Umngsunﬂarmanglmmoihmwm show that x = ————
@ 3+2cosa

(i) Using calculus, find the maximurs value of x, leaving your answer in exact form. (7]

A man of height 2 metres throws a ball from M to the roof of a 15 metre high building. He
throws the ball at an instial velocity of 25m/s, and he is 20m from the base of the building.

0O

U O
M2l a DD

0 20m

15m

Between which two angles of projection {to the nearest degree) must he throw the ball to
ensure that it Jands on the roof of the building? |

(Assume ¥ =0and y=-10) I5]
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