oyl CRANBROOK

SCHOOL

Term 3, 2009

Year 12 Mathematics Extension 1
Trial HSC Examination

Tuesday August 4th, 2009

Time Allowed: 2 hours, plus 5 minutes reading time

Total Marks: 84

There are 7 questions, all of equal value.

Submit your work in seven 4 Page booklets.

All necessary working should i:'fe shown in every question.

Full marks may _not'Be awarded if work is careless ot badly atranged.
Board of Studies approved calculators may be used. '

A list of standard iﬁtggrais is attached to the back of this paper.



Question 1 (12 marks) Use a separate writing booklet

sin3x
x>0 2x

(a)  Evaluate: lim

®  Find: gx-[m

3
dx
Evaluate:
© " _':[ x*+9

(d)  State the domain and range of the function : f(x)= 2cos™ 3x

(€)  The variable point ( 2cos6, 3sin6) lies on a curve. Find the cartesian

equation of this curve.

63)] Use the substitution +x =1 to evaluate: I
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Question 2 (12 marks) Use a separate writing booklet

(@)  Solve: 3*!'=35. Give your answer correct to two decimal places.

() 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)

k3

4
(d) Evaluate: 2 |cos®4x dx

[

(e) Find the general solution to: cos 58 —cos28 =0
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Question 3 (12 marks) Use a separate writing booklet

Marks

(@)  Ifthe domain of y=x*—4x isrestricted to 2 monotonic increasing curve:

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

 @© Show that f(x) = 3sin2x—x has a root between

133 and 1-34.

(iiy  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.

x2

4 —x?
1) Write down the asymptotes of the function.

() Consider the graph of y =

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

(iif)  Sketch the graph.

Cranbrook 2009 Ext.1 Trial HSC 4

1



Question 4 (12 marks) Use a separate writing booklet Marks

@ @ Prove by mathematical induction

13+23+33+----+n3=%n2(n+1)2 Jornzl 4

(i)  Henceevaluate: 2° +4° +6° +..--+20° 1

The polynomial P(x)=2x* —5x* —3x+1 has zeros a, B and v.
P

Find the values of

(@B  3a+3p+3y- 4By 2
@) ot Byt 1
(i) o +pF+y? ' 1

(¢)  P(2ap,ap®)and O(2aq,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). 3
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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.

® O

()

(@)

(£)

2

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

NOT TO SCALE

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 &

S e i il LTV
A i feiidfaid--
7 .‘_a‘:.:__:_,--‘_a." __L._--

Fiiis h
metres, the volume of oil is WiiEr e
V=§(9h2 —B)m’.
How deep is the oil after 8 :
minutes? 2
At what rate is / increasing at this
time? 2

{c) The acceleration of a 7 —meson moving in a straight line is given by:

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

x=

(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
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Question 6 (12 marks) Use a separate writing booklet Marks

(a)  The increase and decrease of pollution readings, x, in the skyline of
Mexico City may be taken as simple harmonic according to the equation

¥ =—n? (x—b), where x =5 is the centre of motion. A high pollution

reading of 45 parts per million occurs at 6am on a particular day and a
low pollution reading of 5 parts per million occurs at 11.30am on the same

day.

()  Provethat x=b+acosnt satisfies x=—n>(x—B). 2
(ii)  Find the earliest time interval on this day after 6am that a Mexican
pigeon trainer Ms Swinivia Flutos can release her pigeons into the

atmosphere for training if the pigeons cannot tolerate pollution
readings of more than 15 parts per million. 5

(b) @) Using the result for tan (A+B), prove that

tanAd+tan B+ tanC —tan Atan Btan C

tan(A+B+C)= 2
1 —tan Atan B —tan Btan C — tan C tan 4
(ii)  Given A, B and C are angles of a triangle and
1m"fiztanﬂ=tanc=k,shov\rth:sf.t k=1}i 2
5 6 7 35
(iii)y Hence calculate the smallest of the angles to the nearest
minute. 1
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Question 7 (12 marks) Use a separate writing booklet Marks

(a) A cup of soup with a temperature 95°C is placed in a room which
has a temperature of 20°C. In 10 minutes the cup of soup cools
to 70°C. Assuming the rate of heat loss is proportional to the excess

of its temperature above room temperature, that is

dr
& - _ k(T -20
= ( ),

()  showthat T=20+Ae™ is a solution of
dar

S= k(T -20), i

(i)  find the temperature of the soup after a further 5 min. to the
nearest degree. 2

(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

(b) Ifsinx—7cosx=-5, 0<x<2x, find x correct to 2 decimal places. 3
" (¢)  Skeich y=tan™(sin3x), 0<x <z, by firstly finding the existence of any
stationary points and determining their nature. 4
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STANDARD INTEGRALS

_[x"abc =—1—x”“,n¢—1;x¢0,ifn<0
n+l

j—j—c-dx =Inx, x>0

1
J-e“"dx =—e™, a#0
a

Icosaxdx = —l—sinax, a0
a

Isinaxdx =—-1~cosax, a#0
a

j‘seczax dhx =ltanax, a#0
a

Isecaxtanaxdx = lsecax, a#0
a

e =la®, e

a® +x? a Q

I——l—dx =sinZ, 450, —~a<x<a
a
1
_[—dx =In(x++vx*-a*), x>a>0
Vx?—a?
J.—zl—zdx =In(x + Vx> +a?)
vx’+a

NOTE : Inx =log, x, x>0
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Markers Notes

Math Ext 1 2009 Cranbrook - JSH

Q3 and Q4: Coordinates of a point
in the number plane requireds BRACK-
ETS! Eg. The point (2, 3) (and not just
2,30

Q3a. Some people didn’t leave an
open point at the left of the domain.
Most found the inverse function okay.
Some only interchanged z,y but failed
to find the inverse function explicitly as
a function of z.

Q3b Done well.

Q3ci Done well
Q3cii. Done well overall.
Q3ciii. Mostly done well.

Q4a. Many people misunderstood
the induction statement. The case when
n =k says that 13+ 23 + ... + k% =
k*(k+1)2/4 (NOT k® = K%(k + 1)%/4)

1,11
Qdb. o+ T T =t

By
1
( not o)

Q4c. Several people forgot the mid-
point formulallll
A few people decided to include a ran-
dom calculation deriving the equation
of the chord - NOT ASKED FOR - -,
marks=0 ", = waste of time.
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