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2015

Mathematics

General Instructions F Total Marks - 100

e Reading time - 5 minutes

e Working time - 3 hours

¢  Write using black or blue pen
Black pen is preferred

e Board-approved calculators may be used |

e Atable of standard integrals is provided at
the back of this paper :

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

Section I | Pages 2 - 4

10 marks

e Attempt Questions 1 - 10
» Allow about 15 minutes for this section

Section II | Pages 5 - 14

90 marks

e Attempt Questions 11 - 16
o Allow about 2 hours and 45 minutes for
this section

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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Section ]

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

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

24\ 7
1. — =9
&

(A) 3.5

(B)

©

D) H43°

2. Let aand B be the solutions of 2% —5x—9 =0. Find the value of 1 + é
a

® -

(B) -

© -

Dl Wl ko BRI

(D)

3. Find lim
@) =
(8) 3
© 2

(D) 0
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Section I (cont'd)

4,

6.

- The amplitude and period of y =3 cos 2x is:

(A) Amplitude = 2, Period = 23—“

(B) Amplitude = 3, Period= =
(C) Amplitude = = , Period = 3

D) Amplitude = 2% Period = 2
( p 3

1
4—

The domain for the function f(x) =

=

(A) x=0
(B) x>4
(C) x<4

(D) allrealx

When simplified fully cosz[%—ejcote is:
(A) cos® B cot 8
(B) sinBcos 6
.3
c) Sin 6
© cos 0

(D) sin” 0 cot 8

7
Find f 2 d.
) X

(A) 5007 - In2)
(B) :-13(111 7 —In2)
55
© w3
0

(D)

is:
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Section I {cont’d)

8. The equation of the normal to the curve X = 4y at the point where x = 2 is:

A y=1
(B) x-y-1=0
€ y=-1

(D) y+x-3=0

9. Find the value of log; 200 — 3 log; 2.

(A) 1.4
(B) 2.0
©) 3.2
(D) 2.5

10. A particle is moving in a straight line. Its distance (x metres) from a fixed point O
is given by x = 2 cos 2t , where t is the time in seconds.

At which times is the particle at rest?

@ 1=0,%x 2.

B (=3 7T
© =5 W
@) 1= G o o T

End of Section |
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Section II

90 Marks
Attempt Questions 11 - 16
All about 2 hours and 45 minutes for this section

Answer each question in the appropriate writing booklet. Extra writing booklets
are available.

In Questions 11 - 16, your responses should include relevant mathematical
reasoning and/or calculations.

Question 11 (15 marks) Use a SEPARATE writing booklet. Marks
a) Solve X -2-7 =0, expressing your answer in simplest surd form. 2
3
b) Find J = 4, 1
x +1
c¢) Simplify fully : 2
2 37
J7+3 f1 -3
d) Find the value of x (correct to the nearest mm). 2
X Cm
4.2cm
82cm

Question 11 continues on page 6
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Question 11(continued) Marks
. 2

e) Find the coordinates of the vertex and focus of the parabola x -3y +35=0. 2

f)  Find the sum of the 10th to the 30t terms of the arithmetic series 5 + 9 + 13 +..... 2

Iné6
g) Evaluate J e dx 2
0

2

h) Shade the region satisfying both the inequalities y <«/4 - (x - 2)* and y> 52—- 2

End of Question 11
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Question 12 (15 marks) Use a SEPARATE writing booklet. Marks

a) Differentiate:

i r= Sin2(4x)_ 1
.3 3
(iiy y=«x ¢ . 1
_er
(iii) y = e 2
b) Solve J3cosx = sinx for 0 < 8 < 2w 2
¢) Use Simpson’s Rule with four equal subintervals to find an approximation for 2
1
J tan x dx.
0
d) Provethat cosec 8 —sin@ = cot 8 cosf. 2
e) Find the values of 4, B and C if x4l = AQ = )x +2)+ B(x + N+ C. 2

f) A curve has the equation y = x cos x.

(i) ShowthatP (g, OJ is the first point to the right of the origin where the curve

crosses the x axis. 1

(ii) Find the equation of the tangent at point P. 2

End of Question 12



St George Girls High School
Trial HSC Examination - Mathematics - 2015 Page 8

Question 13 (15 marks) Use a SEPARATE writing booklet. Marks
a) Inthe figure below, EF || BC and CD || FG.

A

E
B S C
AE _ AG
Prove that B AD 2

b) In the diagram below AFis a straight line, £ B =74°, L E = 59°, £ BCF = 137°
and £ BCE = 15°.

B E

P

NOTTO
SCALE

QA

137°
F

A 5 C

Prove that AB||DE. 2

Question 13 continues on page 9
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Question 13 (continued) Marks
¢) Jack drops a super bouncy ball from the top of a 56 m building on to a concrete

d)

surface below. Its first rebound is 42 m, and each subsequent rebound is three
quarters the height of the previous one.

(i) How high will it rise on the fifth rebound? 2

(ii) How far will it travel in total? : 1

For the domain 0 < x < 6, a function y = f(x) satisfies f’(x) <0 and

f"(x) <0.
Sketch a possible graph of y = f(x) in this domain. 2

The points 4 (n,1), B(5%,3) and C(r,5) form an isosceles triangle, with AB = CB.

Y
/
C (m, 5)
B (5T, 3)
A(m,1)
< = X
(i) Find the midpoint of AB. 1

(ii) Show that the equation of the line which is perpendicular to AB and which
passes through point C is: 2
y+2mx — 5 _on’ =0

(iii) Calculate the distance AB. 1

(iv) Using the distances AB, BC and AC, or otherwise, find ZCAB to the nearest
degree. 2

End of Question 13
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Question 14 (15 marks) Use a SEPARATE writing booklet. Marks

a) The relation x°—4x+ »* =5 is rotated about the x-axis to form a solid. Find the
exact volume of this solid of revolution. 2

b) Forthe curve y= x3(3 —x)

(i) Find any stationary points and determine their nature. 3

(ii} Find the points of inflexion. 1

(iif) Draw a sketch of the curve showing the stationary points, inflexion points
and intercepts on the axes. 2

¢) Georgina borrows $650 000 to purchase her first home. She takes out a loan over
30 years, to be repaid in equal monthly instalments. The interest rate is 5.4% per
annum reducible, calculated monthly.

(i) Show that the amount, $4,, owing after the nth repayment is given by the
formula: 2

A4, =650 000(1.0045)" — ar{1 +1.0045+ 1.0045* + ...... + 1.0045" ")
(i) Find the monthly repayment required to repay the loan in 30 years. 2

(iii) Georgina wants pay the loan off in less than 30 years. If she can afford to pay
$5 000 per month, how many months will it take her to pay off the home
loan? 2

(iv}) How much will Georgina save in interest if she pays $5 000 per month? 1

End of Question 14
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Question 15 (15 marks) Use a SEPARATE writing booklet. Marks

a) Greg has a one hectare (ha) block of land. He is going to fence off three identical
rectangular plots within his block for his three children. Each plot will measure
xm by ¥y m as shown in the diagram below. He will retain the remainder of the
block for himself and his wife. Greg can only afford 300 m of fencing to go around

the children’s plots.
X X X
NI
\\\ Y
0 Showy=75-32—x_ 1
(ii) Find the value of x for which the shaded area will be a maximum. 3
(iii) Find the maximum area of one of the children’s blocks. 1
(iv) How much of Greg’s 1 ha block is left for him and his wife? 1

Question 15 continues on page 12
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Question 15 (continued) Marks

b) The acceleration, after ¢seconds, of a particle moving in a straight line is given by

_ 14
B 3
(t+4) .
Initially the particle is located % m to the left of the origin and the initial velocity is
7

T3 m/s.

(i) Find the velocity v and the displacement x at any time t. 2

(ii) What is the velocity of the particle when it passes through the origin? 2

(iif) Sketch a graph of the displacement as a function of time. 2
¢) Find the value of n such that: 3

3 +2
107" x 25" _

|

8I’I

End of Question 15
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Question 16 (15 marks) Use a SEPARATE writing booklet. Marks

a) Connor buys a new car, which begins to depreciate immediately. The value ($ )
Lo —kt
of the car after ¢ yearsis givenby V= Ade

Where A - is the initial value
k - constant of depreciation
t - time in years

If the car is worth $30 000 after 5 years and $18 000 after 10 years, find the

following:
(i) The depreciation constant k. 2
(i) The initial value of the car. 1

(ili) How many whole years will it take before the car’s value falls below $1 000? 2

b) A plane leaves an airport 4 and travels due north 3 x kilometres to a point K
and then turns due west and travels a further x kilometres until it reaches a point
P which is 380 kilometres from A. Due to storms the plane is then diverted to a
new airport B which is 200 kilometres on a bearing of 280° from A.

(i) Draw a diagram and label it to show the above information. 1
(ii) Find the exact distance AK. 1

(iii) Show that the plane needs to travel 294 kilometres from P to the new
airport B. 2

(iv) Hence or otherwise find the bearing (to the nearest degree) on which the
plane flies from P to B. 1

Question 16 continues on page 14
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Question 16 (continued) Marks

¢) The diagram shows a shaded region which is bounded by the curve
y=In(2x — 5), the x axis and the line x = 6.

The curve ¥ = In (2x — 5) intersects the x axis at 4 and the line x = 6 at B.

Y

(i)  Show that the coordinates of points A and B are (3, 0) and (6, In7) respectively. 2

&+5
(i) Showthatif y=Imh(2x —5),thenx= :

(iii) Hence, show the exact area of the shaded region is %(7ln7 — 6) square units. 2

End of Examination
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