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e Reading time — 5 minutes

e Working time — 3 hours

e Write using black pen

e NESA approved calculators may be used

o A reference sheet is provided

e In Questions 11 - 16, show relevant mathematical reasoning and/or
calculations

Total marks
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Section I — 10 marks (pages 3 — 6)

e Attempt Questions 1 - 10
e Answer on the Multiple Choice answer sheet provided
e Allow about 15 minutes for this section

Section 11 — 90 marks (pages 7 - 15)

Attempt Questions 11 - 16

Answer on the blank paper provided

Begin a new page for each question

Allow about 2 hours and 45 minutes for this section
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Section |

10 marks
Attempt Questions 1 — 10
Allow about 15 minutes for this section

Use the multiple-choice answer sheet for Questions 1 — 10

1. The first three terms of a geometric series are V2 , 2 and 2v/2 .
What is the 21st term of this series ?

(A)  21V2
(B) 222
(C)  1024v2
(D) 2048

2. The solution of the inequality 3x —1 > 5 —x is:

(A) x>§
B) x>1
€ x>2
D) x>3

3. The equation (p - 1)x? + 4x = 5- p has no real roots for x when :
(A) p*-6p+6<0
(B) p?*-6p+1>0
(C) p?-6p+1<0

(D) p*-6p+6>0



4. The diagram below shows the graphs of y = v1 — x2 and y = (x — 1)2.

-
~

-1 1

The solutionto V1 —x2 > (x —1)? is:

(A) 0<x<1
(B) ~1<x<0
©) x=1
(D) x<-1

5. ABCDE is aregular pentagon.

B

E D
What is the size of 2CAE ?

(A) 36°
(B) 720
©) 84°
(D) 108°



6. Forthecurve y = x? - 5, the tangent to the curve will be parallel to the line connecting the
positive x —intercept and the y —intercept of the curve when x is equal to :

(A) V5
(B) 5
V5
©) EX
L
(D) N

7. A box contains six yellow marbles and four green marbles. Two marbles are drawn from the
box, without replacement.
The probability that they are the same colour is:

(A) =
28
(B) 7
7
(€) =
13
(D) >

8. Which expression is equivalent to sin 6 tan 8 ?

(A) secl

(B) cosf
1—cos26

(C) cos @
1—cos @

(D) cos @



9. If sina + cosa = 1.2, then the value of sin®a + cos® « is:

(A) 1.2
(B) 0.936
@) 0

(D) 0.432

10. The graph of an even function y = f (x) is shown below.

AN
N

v

The graph has x —intercepts at (a, 0), (b, 0), (c,0) and (d, 0) only.

The area bound by the curve and the x —axis for a < x < d isgiven by:
(A) I: f (x)dx
(B) j: f (x)dx—J.cb f (x)dx+J‘cd f (x)dx
©) 2 (x)ax+ [ f(x)dx

(D) Zj‘: f(x)dx—2 :HC f (x)dx



Section 11

90 marks

Attempt Questions 11 — 16
Allow about 2 hours and 45 minutes for this section

Answer on the blank paper provided. Begin a new page for each question.
Your responses should include relevant mathematical reasoning and/or calculations.

Question 11 (15 marks)

(@  Expand and simplify :
(x+3)(x—3)+ (x+5)2

3—V8 | .
(b)  Express 3775 in the form a — +/b where a and b are rational.

(c) Differentiate the following with respect to x :
(i) y =x%—9x
(i) y = 6tan(x)

(iii) y = (e® + 1)

(d)  State the domain and range for the function :

F) =NT=7

3

(e)  Find the gradient of the tangent to the curve y = 5 X

at the point
3 p

where x = 1.

)] Evaluate the following definite integral and express your answer in

simplest exact form.
3

sz dx
X +1

1

2

()  Find the equation of the directrix for the parabola y = %—3.



Question 12 (15 marks) Begin a new page.

(@)  The quadratic equation 3x* +2x—6=0 has roots a and S3.

Find the value of :
(i) apB

(ii) (1-3a)(1-3p)
(b) Solve 3tan?x—1=0 for0 <x <2m.

(c) Inthe diagram below, the centre of the circle is located at A(1,0)

and the circle passes through the points O , B and €(2,0) .

The line BC has the equation x + 3y — 2 = 0.

\

1

INVA

v S
>

/

-1

(i) Find the size of £BCA in radians.
(ii) Giving reasons, find the size of £BAC in radians.
(iii) Hence, or otherwise, find the area of the shaded

segment. Express your answer in simplest exact form.

(d)  Find all solutions of the equation :

|[4x| = 5 — x?



Question 13 (15 marks) Begin a new page.

(@)  Consider the function f(x) = x3 — 3x% + 4.

(i)
(ii)

(iii)

(iv)

Prove that the function f(x) is neither odd nor even.
Find the stationary points for the curve y = f(x) and
determine their nature.

Sketch the curve y = f(x) for —2 < x < 2, labelling
the stationary points and all intercepts.

Hence, find the range of the curve for -2 < x < 2.

(b)  Inthe diagram below, A(L5),B(-13),C(4,3) and D(2,1)are the
vertices of a parallelogram.

(i)
(i)

(iii)
(iv)

Prove that ABAE = ACDF.

Find the equation of the line AD. Express the equation
of the line in general form.

Find the exact length of AD.

Hence, or otherwise, calculate the area of ABDC.



Question 14 (15 marks) Begin a new page.

(@  Atheatre has 20 seats in the first row, 26 seats in the second row
and 32 seats in the third row. Each row continues to have six more

seats than the previous row. There are 30 rows in the theatre.

Q) How many seats are there in the final row ?
(i) Find the total number of seats in the last ten rows of the
theatre.

(b)  Andy and Mindy agree to meet for coffee at their favourite cafe.
The cafe (C) is situated on a bearing of 110° from Andy (A).
From Mindy (M), the bearing to the cafe is 168°.

The distance between Andy and Mindy is 2 km.
The distance from Andy to the cafe is 1.6 km.

(i) Find the size of ZMCA.
(i) What is the bearing from Andy to Mindy ?
(iii) Calculate the distance between Mindy and the café.

Give your answer correct to 1 decimal place.

Question 14 continues on the next page.

—10 —



Question 14 (continued)
(c)  Inthe diagram below the curves y = x? — x and y = Vx intersect
atx =0and x = kwhere 1 < k < 2.

Show that the shaded region enclosed by the curves y = x? — x

2k3 k2

6

and y = vx is givenby A =

2
y X =X

(d)  Find the solutions to the equation :
e*log, 2 —3e* = 4log, 2 — 12

Express the solutions in exact form.

End of Question 14

— 11—



Question 15 (15 marks) Begin a new page.

(@  Use Simpson’s rule with five function values to estimate the value

5
3
of jsecxdx. Express your estimate in simplest exact form.

3

(b)  Inthe diagram below, the shaded region is bounded by the graph

y = In(2x), the x —axis and the line x = 3.

k L]

The shaded region is rotated about the y —axis to form a solid.
Find the volume of this solid, giving your answer correct to 3

significant figures.

()  The angles of a triangle are in the ratio 4 : 3 : 2.
(1) Find the size of the largest angle.
(i) Determine the length of the largest side of the triangle
given its area is 100 m?.

Give your answer correct to 2 decimal places.

Question 15 continues on the next page.



Question 15 (continued)

(d)

€)

The points S and T are located on the respective sides PQ and PR
of an equilateral triangle PQR so that ST = TR and ST is
perpendicular to PQ. Given that the length of QR is 1 m, find the
exact length of ST.

The faces of a ten-sided die are labelled with the numbers 1 to 10
and all faces are equally likely to appear when the die is rolled.
Dianne plays a game by rolling the ten-sided die until she wins or

loses the game.
e Ifsherolls a9 or 10 at any time she wins the game.
e Ifsherollsal atany time she loses the game.
Otherwise, she must keep rolling the die.
() What is the probability that Dianne rolls the die less
than three times ?
(i) What is the probability that Dianne wins the game at

any time ?

End of Question 15



Question 16 (15 marks) Begin a new page.

(@  Benny invests $P into an account with interest to be calculated at
the end of each month at a rate of 3% per annum. He intends to
withdraw $100 at the end of each month, immediately after the
interest has been paid. He wishes to be able to do this for exactly
10 years. Let $4,, be the amount remaining in the account at the

end of the nth month, after the nth withdrawal.
() Write an expression for A, in terms of P.

(i) Calculate the value of P which leaves his account

empty at the end of 10 years.

(b) A triangular prism has a base that is an equilateral triangle with a
side length of x cm. The length of the triangular prism is y cm. The

volume of the prism is 1000 cm?.

(1) Find an expression for y in terms of x.
(i) Show that the surface area of the prism, A cm?, is given
by :

4000V3 /3x2
A= " + 5

(iii) Find the value of x such that the surface area of the

prism will be minimised.

Question 16 continues on the next page.



Question 16 (continued)
(c)  The function f(x) = x3 — 3bx? + 3cx + d has a local maximum

at A(xq,y;) and a local minimum at B(x,, y,). Prove that there is a

. . . X1+Xx
point of inflexion when x = =—=.

End of paper



Sydney Girls High School

Mathematics Faculty

Multiple Choice Answer Sheet
Trial HSC Mathematics

Select the sltemative A, B, C or D that best answers the question. Fill in theresponse oval
completely.

Sample 2+4=7? Ay 2 B 6 (CS M 9
AC B@ CO DO

If you think you have made a mistake, put a cross through the incorrect answer and fill in the |
new answer. 1

A S Ex cO DO

1f vou change vour mind and have crossed out what vou consider to be the correct answer,
then indicate this by writing the word correct and drawing an arrow as follows:
correct

A }sx‘/e::ﬂ:‘:p

DO

Student Number: /- [ Sw/e (A<,

Completely fill the response oval representing the most correct answer.
LAO BO c® DO
2. A@ BO cO DO
3. A O B® cO DO

BO ¢cO DO

B@® CcO DO
6 AO BO C(® DO
7.A0 BO c@® DO
8. AO BO c® DO
9.2.AO0 B&® cO DO
10A O BO cO D@
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