Question 1 (12 marks) Use a separate writing booklet Marks

sin 3x

(a)  Evaluate: xuffo e 1
1) CRANBROOK ) e 2] :
SCHOOL R
3 &
¢ (c)  Evaluate: ;!xz 09 2
T 3 2009 (@)  State the domain and range of the function : f (x)=2cos™ 3x 2
crm 5,

‘ (¢)  The variable point ( 2cos, 3sin) lies on a cuxve. Find the cartesian

equation of this curve. 2
. ® Use the substitution vx =u  to evaluate: I . jx = 3
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Question 2 (12 marks) Use a separate writing booklet

(3  Solve: 3™
) Solve: x*+2x%-5x~6=0

© NOT TO SCALE

In the above figure, AP is a tangent to the circle at A. PBCQ and ADQ

are straight lines. Prove that ~P4B = %(ACFD +£CQD)

z

7
(d Evaluate: 2 I cos®4x dx
0

(e) Find the general solution to: cos 58 —cos28 =0
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= 5. Give your answer correct to two decimal places.

Question 3 (12 marks) Use a separate writing booklet

®

®)

©

Marks

If the domain of y = x* —4x is restricted to a monotonic increasing curve:

() sketch y = f(x)
(i)  find the inverse function y= ' (x)
(iii)  state the domain and range of the inverse function

o Show that f(x) = 3sin2x—x has aroot between

1+33 and 1-34.

(i)  Starting with x=1-33, use one application of Newton’s
method to find a better approximation for this root correct
to 4 decimal places.

2

Consider the graph of y = 2 X
-x
) Wiite down the asymptotes of the function.

2

(ii)  Find any stationary points and determine their nature.

(iii)  Sketch the graph.
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Question 4 (12 marks) Use a separate writing booklet Marks

(& ® Prove by mathematical induction

P42 43+ dn? =%nz(n+1)2 fornz1
(i)  Hence evaluate: 2° +4% +6° +....420°
(6)  The polynomial P(x)=2x —5x> ~3x+1 has zeros a, p and y.
Find the values of
@ 30 +3B+3y - 4afy
i@ ot+ gyt
(i) o+ p*+y?
(©  P(ap,ap’)and 0(2ag,aq™)lie on the parabola x* = 4ay. The chord PQ

subtends a right angle at the origin. If pg =—4 prove that the locus of the
midpoint of PQ is a parabola with vertex (0,4a).
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Question 5 (12 marks) Use a separate writing booklet Marks

@

®

©

The interval AB is divided internally in the ratio 5:6 at the point R. If A and
B have co-ordinates (2, 3) and (5, 4) respectively find the co-ordinates of R.
: 2

® Show that 1 is aroot of %’ ~94*+8=0 and find the other roots. 2

NOT TO SCALE

(i) A hemi-spherical bowl has a radius
of 3m. Oil is poured into the
container at a constant rate of =/3
m’/min. When the depth is &
metres, the volume of oil is

V=%(9h2~h3)m3.

(a) How deep is the oil after 8 .
minutes? 2

(B) Atwhatrate is s increasing at this
time? 2

The acceleration of a 7 —meson moving in a straight line is given by:
»” _4
x= s
(x+2)*
Initially the 7 —meson is 1 metre to the left of O and travelling with a velocity

of 6ms™in — . Find the velocity of the 7 —meson when it is 6m to the right
of O. 4

where x is the displacement in metres from a fixed point O.

Cranbrook 2009 Ext.1 Trial HSC 6




: tion 7 (12 matks) Use a separate writing booklet Marks
Question 6 (12 marks) Use a separate writing booklet Marks Question 7 ( ) P g

. A f soup with a tem erature 95°C is placed in a room which
(a) The increase and decrease of pollution readings, x, in the skyline of @ oup O P P © 5P

Mexico Ci . A : . has a temperature of 20°C. Tn 10 minutes the cup of soup cools
exico City may be taken as simple harmonic according to the equation 10 70°C. Assuming the rate of heat loss is proportional to the excess

x=—n (x—D), where x =5 is the centre of motion. A high pollution of its temperature above room temperature, that is
reading of 45 parts per million occurs at 6am on a particular day and a dd—j;-— —k(T -20),
low pollution reading of § parts per million occurs at 11.30am on the same
da

t ()  showthat T=20 +4e™ isa solution of

. dar
@ Prove that x =b+acosat satisfies x=-n?(x—b). 2 el E(T —20) . 1
(ii)  Find the earliest time interval on this day after 6am that a Mexican (i)  find the temperature of the soup after a further 5 min. to the
pigeon trainer Ms Swinivia Flutos can release her pigeons into the nearest degree. 2

atmosphere for training if the pigeons cannot tolerate pollution

readings of more than 15 parts per million. 5 (iii)  how long will it take the soup to cool to 35%C?

Give your answer correct to the nearest minute. 1

(iv)  find the rate of cooling when the soup is 35°C.

Give your answer correct to 1 decimal place. 1
® @ Using the result for tan (A+B), prove that
tan (4 +B+C)= tanA+tanB+tanC—tanAtanBtanC 2 (b) If sinx—7cosx=-5, 0<x <2z, findx correct to 2 decimal places. 3
l1-tanAtan B—tan Btan C —tanC tan 4
(ii)  Given A, B and C are angles of a triangle and ‘ (© Sketch y =tan(sin3x), 0< x <7, by firstly finding the existence of any
stationary points and determining their nature. 4
tan At 1
fand_tmB_tnC i, showthat k= | 2
5 6 7 35
(iii)  Hence calculate the smallest of the angles to the nearest
minute. 1
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