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Trial Higher School Certificate Examination Question 1 - (12 marks) Marks
2009 ; a) Factorise 4 — 4p® 2
x 1-5x
b) Solve— — =X 2
2 4
i’%éﬂ |
, V2+1 - .
. c) Express I_\/E in the form a + bvZ where a and bare rational numbers. 2
Mathematics |
- # d) Graph the solution of [2x — 1| < 7 on the number line. 2
General Instructions Total Marks - 120 2
e Reading time - 5 minutes ' 9.7%4.16—(3.62) .
« Working time - 3 hours * Attempt ALL quiestions. . e) Evaluate JAET correct to 2 decimal places. 1
« Write using blue or black pen » All questions are of equal value. '
e Begin each question onh a new booklet ‘
» Write your student number on each page
o All necessary working must be shown.
. giﬁ?;pievzgtcg slff;’;rs may be used : f) Giventhat f(p) = p? + p, find the values of m for which f"(m) = f(m) 3
° - a .
e The mark allocated for each question is
listed at the side of the question.

2 questions Per booklel.

Students are advised that this is a Trial Examination only and does not necessarily
reflect the content or format of the Higher School Certificate Examination.
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Question 2 ~ (12 marks)

The vertices of a triangle are A(—1,0) and B(2, 6) and C(x,y). Given that € lies
on the x axis, to the right of 4 such that BAC = BCA = 6.

a)

b)

<)

&)

Mark this information on a number plane,

Find the gradient of AFand hence find 6, to the nearest degree.
Show that the equation of the line AF is y = 2x + 2

Explain why BC has a gradient of —2

s/

If D is the point (—2,5) on this diagram, find the perpendicular distance of D
from the line 45.

Hence, calculate the area of the quadrilateral ADEC.

St George Girls High School

Trial HSC Examination ~Mathematics - 2009 Page 4

- Marks

Question 3 - (12 marks)
a) Differentiate

(1) x3 e 3x

(iD)

sinx

b) Find

3
(i [cos ?x dx

() f+e* dx

¢) Find the equation of the normal to the curve y = Vx + 5 at the point where
x =4,

Marks
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Question 4 - (12 marks) Marks
a) Sketchthe graphof y =2 +cos2x for 0 < x < 2% 3
b) Showthat (1 — cos?8) cot?6 = cos?8 2
¢) Two towers AB and PQ (as shown) stand on level ground. The angles of
elevation of the top of the taller tower from the top and the bottom of the
shorter tower are 8° and 24° respectively. The height of the taller tower is
75 metres. !
() Explainwhy AQB = 16° 1
) Show that 4B = A2nLE" 2
(i) ow tha = einog?
iii) Sh h t AQ = 7S 2
(iii) ow that AQ =inza®
(iv) Hence find the height of the shorter tower correct to the nearest metre. 2
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Question 5 ~ (12 marks)

a) Solve m*+12m? —64 =0

b) Theline3x + 5y = kisatangentto y = x? —x — 1.

L () Explain why the discriminant of 3x + 5(x% — x — 1) = k must equal zero.

N (i) Hence, find the value of k.

The diagram shows AABC
DE || BC and AD = 12
AE =9 and EC =2

Find the length of DB giving reasons.

d) Solve 2sin®x + cosx = 2 0
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3
¢) Show that fz

‘Question 6 ~ (12 marks)

a) For the parabola (x —2)? = 8y +12 find the following:

(1) thevertex
(ii) the focus
(i) the equation of the directrix

b) Consider the function y = f (x), whose gradient function is shown as a
parabola in the sketch below.

!y A
\-3 = '\[‘ZY.)

/|

- (i) Comment on the sign of the gradient function for allx # —1
(ii) :What can you conclude éboutjl = f(x) when x = -1
. (i) Sketcha graph for y = f"(x)
- (iv) Sketcha possible graph for y = f(x)

3x
x2—3

dx =logv216

Marks
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" Question 7 - (12 marks)

a) Solve x?—x—12>0

b) (i) For whatvalues of & does the series given have a limiting sum.

18 + 24k + 32k* + -

1
) Ifk= z find the limiting sum.

c) Arectangle EDCFis constructed inside a right-angled triangle ABC as shown

in diagram. A g T
|9
SV =i
e
Cd [ RN [
3/ FTy ¢
e— Ik —
() If EF =xcm and FC = y cm, show that
14—y 14
x 18

' 9
(ii) Show that the area of the rectangle is given by 7 14y —y*)

3)((

(iil) Hence show that the rectangle with the greatest area has an area equal
to half the area of the triangle.
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‘Question 8 - (12 marks) Marks

a) Jane creates a design piece for a puzzle she is making from two concentric
circles as shown. 4

%

D /

VA
If 6 = g radians and OA = 4 cm and AE = 4 cm.

Find the area of the shaded piece she has creéted, correct to the nearest cm?.

) At the beginning of each year a woman invests $1400 in a superannuation
fund, on which she is paid 7.8% p.a. interest compounded yearly. Find:

(i) the amount of interest earned in the first year. 2

;{z (i) the total her investment amounts to after 30 years. 3

¢)  Use Simpson’s Rule with 5 function values to find the approximate value of

f‘26 logx dx

correct to 1 decimal place. 3

St George Girls High School
Trial HSC Examination -Mathematics - 2009 Page 10

Question 9 - (12 marks)

a)

b)

7=

Consider the curve given by y = 1 — 3x + x3 for the domain -2 < x <3

(i) Find the stationary points and determine their nature.
(ii) Find the point of inflexion.
(iif) Sketch the curve for -2 < x < 3

(iv) What is the global maximum of the function for the domain -2 < x < 3

(i) Differentiate (x2? —2x)e*

1
(i) Hence evaluate fo x2e* dx

Given y = 3 sin 2x write down

(i) the period.

(ii) the amplitude of this graph.

Marks
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Question 10 - (12 marks) Marks
a) (i) Sketchthe graphof y =secx 0<x<2m 2

. (i) The curve y =secx is rotated around the x-axis between x = 0 and

T
x = -3- to form a solid. Find the volume of this solid. 3

b) A nparticle moves in such a way that its distance, x metres, from the origin after
t secondsisgivenby x =3+ 18t —1t3 for t > 0

() Find an equation for its velocity after ¢ seconds. 1
(ii) Atwhat time‘ does the particle stop? 1
(ili) Where is the particle initially? 1
(iv) Find the velocity after 1 second. . 1
(v) How far has the particle travelled in the first second. 1
(vi) Whatis the particle’s acceleration after 2 seconds. 2

End of Paper
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