CHELTENHAM GIRLS HIGH SCHOOL

YEAR 12
TRIAL HIGHER SCHOOL CERTIFICATE EXAMINATIONS
August 2009

EXTENSION 1 MATHEMATICS

Time allowed : 2 hours (plus Sminutes reading time).

DIRECTIONS TO CANDIDATES
e Attempt ALL questions.
All necessary working should be shown in every question.
Marks may be deducted for careless or badly arranged work
Answers are to be completed in blue or black pen on supplied writing paper.
Write your name or number on the top right of each page.
Board approved calculators may be used.
Diagrams are not drawn to scale.
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Question 1 Start a new page.
a)  Differentiate y =cos™ 3x
b)  Find [cos® x dx
c) .2
Show that F(x) = 1 _lx is an odd function.
sin” x
d)  Find the coordinates of the point P which divides the interval AB with end points
A(2, 3) and B(7, -7) externally in the ratio 4:9.
e) Box . . T
Evaluate L 11 dx , giving your answers in simplified, exact form.
x°+
Question 2 Start a new page.
a) i) Factorise a° — 5.
s34 3
ii) Hence or otherwise show that if sin 4 # cos A then ZSH.I A-2cos 4 _ 2+sin24.
sin 4 —-cos 4
b -
) Solve the inequality 2x -3 >3
x+2
¢)  Use calculus to find the value of x which will maximise the value of 3sinx +2cosx.
Give your answer in radians, correct to 2 decimal places. (You need not find the maximum
value or prove that it will actually be a maximum.)
d)

eI
Use x =loguto find dx .
x g I ’1_32.‘:

Question 3 is on the next page.
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.. Question3 __~ Start a new page. Marks

a) A polynomial is given by f(x)=x’+ax® +7x+&.Find the values of @ and b if (x+3)
is a factor of f(x) and when f(x) is divided by (x —2) the remainder is 35. 4
b)  The equation Inx+ x =2 has only one root.
1) Show that the root lies between x =1 and x=2. 1
ii) With 2 as a first estimate of the root, use one application of Newton’s method
to find an other approximation to the root, correct to 2 decimal places. 3
©)  Use the method of mathematical induction to prove that 9> —4" is divisible by 5 for all 4
positive integers n.
Question 4 Start a new page. Marks
a)  Let f(x)=2x-x"for x<1. This function has an inverse f ().
i) Sketch the graphs of y = f(x) and y = /"' (x) on the same diagram. 2
i) Find an expression for f~'(x). 3
af 3
iii) Evaluate f (—] .
4 2
b)  The point B is allowed to move along a fixed line such that its acceleration in em/s” is given
by ¥ =x? +3 where x is the displacement of OB.
B ' 0
o ¢
—
Initially B is at rest, 3cm to the left if O (where x=-3).
_ . . . 2 _2 3 2
i) Prove that B will move with velocity v such that v* = Ex +6x+36 .
i) By the time that B is 3¢m to the right of O, how fast is it moving, to the
nearest 0.01cm/s? 2
iii) Explain how we know that B will never move towards the left. 1

CGHS THSC Maths Ext 12009  p3



Question 5 Start a new page. Marks

a)  Mrand Mis Bunti, Miand Mrs Dunn, Mr and Mrs Funn, Mr aind Mrs Gunn and Mr and Mrs
Hunn are a group of 10 friends at a fund-raising dance in aid of the bush fire victims.

How many ways can :

i) they stand in line to do the Macarena? (There are no restrictions on who stands beside

whom.) 1
ii) they sit around a round table if no men sit together? 2
iii) 9 of them be chosen to dance a particular dance which requires exactly 9 people? 1
b) A particle is moving in simple harmonic motion on a line. Its maximum acceleration is
2m/s? and its maximum speed is 6 m/s. Find the amplitude and period of its motion. 2
¢}  When a stone is projected from the origin with a velocity ¥, directed « degrees above
horizontal, the equations of motion horizontally and vertically are given by
x=Vtcose and y =Visina —5¢°. Do NOT prove these results.
2 2 2
i) Show that the maximum height of its flight path is K%z_ .
i) Prove that the stone will land furthest from the origin when o = 45°. 3
iii) In terms of ¥, what is this maximum range of the stone? 1
Question 6 Start a new page. Marks
3) Sketch y =— 7 clearly indicating its asymptotes.
X = 4
b)  Theline y=x-+b intersects x*> =12y at P (x,, »,) and Q (x,, ¥,).
M is the midpoint of interval PQ.
i) Show this information on a neat sketch. 1
ii) Find the equation of the locus of M.
iii) Find the values of b for which P and Q are 2 distinct points. 2
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Question 7 Start a new page. Marks

a)

b)

i) Use the result for cos(4 + B) to prove that cos2x =1-2sin’ x . 1
if) Use the result Tim S2% =1 to find lim 1228 2%
x=>0 X x>0 x2 2

A conical vessel has height

26¢cm and diameter 26cm.

Water is leaking out of

the bottom at a rate of
80cm® per minute. After

t minutes the depth of

water is & cm.

i) Find the surface
area S (shaded) of the

water in terms of /. . 1
ii) Show that the volume
of water is given by 1
V=X,
iif) Find expressions for . , a and a .

dh ~ dh dt 3
iv) Find the rate at which the surface area S is decreasing when the water is 10cm deep. 4

End of test.
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