Student’s name Student’s number Teacher’s name

PRESBYTERIAN
LADIES® COLLEGE

SYDNEY

1888
2015
TRIAL
HIGHER SCHOOL CERTIFICATE
EXAMINATION
General Instructions Total Marks — 100

e Reading time - 5 minutes
e Working time - 3 hours Section I: Pages 3-6
e Write using blue or black pen 10 marks

Black is preferred e Attempt questions 1-10, using the
e Board-approved calculators may answer sheet on page 23.

be used e Allow about 15 minutes for this
e A table of standard integrals is section

provided at the back of this

paper Section Il: Pages 7-19
e All necessary working should 90 marks

be shown in every question e Attempt questions 11-16, using the

Answer Booklets provided.
e Allow about 2 hours 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.

L -
3b '
N 2
B g
30’
B i
(B) o
243p°
C
© 324°
b 1
O oap
2. Let o and S be the solutions of 2x* —5x—9=0. Which value is the answer to l+ 1 ?
o
-9
A -3
-9
B) -3
)
© -3
5
© 3
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2

Which expression (value) is equal to lim ?
x>0 X7 — X

3X

A

(A) 71

B 3
3

C -

©) 1

b)) 0

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

(A) Amplitude =2 Period = 2?”
(B) Amplitude = 3 Period = 7
© Amplitude = = Period = 3

(D) Amplitude = 2?” Period = 2

What is the value of x in the equation log,12—-2log, 2 =log, x?

(A) 6
1
(B) 3
C 3
1
(D) 5
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6. Which expression shows cosz(g — ejcote simplified fully ?

(A) cos> 0 cot O

(B) sin @ cos 0

©) sin3 0
coso

(D) sin” 0 cot 0

7

7. Which expression is equal to J ;dx?
2

(A)  5(log, 7~log, 2)

(8) %(Ioge 7-log, 2)

5 5
© 2512
(D) O

8. Which expression is the equation of the normal to the curve X’ = 4y at the point where x = 2?
A y=1
(B) Xx-y-1=0
C€) y=-1

(D) X+y—-3=0
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9. The function of g(x) is given by

| x*—4 for x>0
992V (%) for (v)

Which expressions for (X ) and (Y) are correct, if g(x) is an odd function?

(A)  (X):4-x (Y): x<0
(B) (X):—=x*-4, (Y): x<0
(C) (X):4-x% (Y): x>0
(D) (X):=x*—4, (Y): x>0
10. A particle moves along a straight line. Initially it is at rest at the origin. The graph shows the

acceleration, a, of the particle as a function of time t seconds for 0<t <10.

acceleration (a)

10+

time (1)

104

At what time during the interval 0<t <10 is the particle furthest from the origin?
(A) 3 seconds

(B) 6 seconds
©) 7 seconds

(D) 8 seconds

End of Section |
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Section 11

90 marks
Attempt Questions 11 — 16.

Allow about 2 hours and 45 minutes for this section.

Answer each question in a new 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 new writing booklet for Question 11.

() Solve x” —2x —7 = 0, expressing your answer in simplest surd form. 2
3

() Find J —— . .
x t1

(© Simplify fully : 2
2 _3f7

J7 +3 71 -3
(d) Find the value of x (correct to the nearest mm). 2
A

4.2 cm Diagram is not to scale
C
(€) Find the coordinates of the vertex and focus of the parabola X~ 5y +5=0. 2

Question 11 continues on page 8
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Question 11 (continued)

()] Water flows into an empty container, so that after t minutes the volume V of water in
litres is given by
2
\Y :12t fort>0.
t+4

What is the rate at which the water is flowing into the container at 1 minute?

Ino6
(0) Evaluate J e dx .
0

(h) Differentiate y =sin4x

End of Question 11
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Question 12 (15 marks) Use a new writing booklet for Question 12.

@ Differentiate:

M y= et
e}(
(i) y= 5 - (Full smplification of your answer is not required. )
(x + 3)

(b) Solve +/3cosx=sinx for0<x<2r.

(©) Use Simpson’s Rule with five function values (x is in radians) to find an approximation for

1
J tan x dx.
0

(d) Evaluate z
Isec2 3x dx
0

Question 12 continues on page 10
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(e Use the graphs below to answer (i) and (ii).

Y
| //'
| . AT
/
x
LA s
AL \y= 42

e T

(i) Solve the inequality 4—x* < x+2.

(i)  Calculate the area between the curve y =4—x* and the line y=x+2.

(f) Find the values of A, Band Cif 3x" + x + 1 = A(x — 1)}x + 2)+ B(x + 1)+ C.

End of Question 12
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Question 13 (15 marks) Use a new writing booklet for Question 13.

@ The diagram shows AABD and AACE , where BD is parallel to CE,
AB = AD =xcm, BC=DE =2cm and AD: AE = 3:4. Triangle ACE and

arc CE form a sector in a circle of radius (x+2)cm . The angle of the sector is

@ radians and arc CE =18cm.

A

7}
NOT TO
X cm SCALE

B D
2 cm][ \
C E
18 cm

Q) Find the value of 6.

(i) Calculate the area of the segment cut off by CE.

(b) In the diagram below, OA=0B =OC . Show that ~OBC =65°. Give reasons.

B

NOT TO
(o)

SCALE
25°

Question 13 continues on page 12
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Question 13 (continued)

(©) For the domain 0 < x < 6, a function y =f(x) satisfies f’(x) < Oandf"(x) < 0.
Sketch a possible graph of y = f(x) in this domain.

(d) The points A (rr,1), B(57,3) and C(n,5) form an isosceles triangle, with AB = BC.
Yy
C(m,5 Diagram is not to scale
B (5T, 3)

A(T,1)

Q) Find the midpoint of AB.

(i) Show that the equation of the line which is perpendicular to AB and which passes
through point C is:

y+2mx — 5 2w =0
(iii)  Calculate the distance AB.

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

End of Question 13
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Question 14 (15 marks) Use a new writing booklet for Question 14.

(a) x*

The part of the curve ?+ y? =8 that lies in the first quadrant is drawn below.

y

This part of the curve is rotated about the x-axis to form a solid. Find the exact volume of

this solid of revolution.
(b) For the curve y = x°(3 )

(1) Find all stationary points and determine their nature.

(i) Draw a sketch of the curve showing the stationary points, inflexion points and

intercepts on the axes.

(©) The displacement of a particle moving along the x-axis is given by

x=53inzt

where X is the displacement from the origin in metres, t is the time in
minutes and t>0.

(i) What is the furthest distance the particle moves away from the origin?

(ii) When does the particle first return to its starting position?

(1) Find the acceleration of the particle when t=3min .

Question 14 continues on page 14
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Question 14 (continued)

() In the quadrilateral AECD, #DAE =90°, Z/AEC=40°, /BAE=24°and #BCE =50°.

In quadrilateral ABCD, AB is parallel to DC and Z/ABC =« as shown in the diagram.

(i) Explain why o =114".

(i)  Prove that ABCD is a parallelogram.

End of Question 14
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Question 15 (15 marks) Use a new writing booklet for Question 15.

(@) Greg has a one hectare block of land (10 000 m* = 1 hectare (ha)). He is going to fence off
three identical rectangular plots within his block for his three children. Each plot will
measure X m 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.

\\\\ \\\\ N

N N \‘\\\ \
NN Q“\\\ NN

()  Showthat y=75 — 32X

(i) Find the value of x for which the area of the children’s plots will be a maximum.
(iii)  Find the maximum area of one of the children’s blocks.

(iv) How much of Greg’s 1 hectare block is left for him and his wife?

Question 15 continues on page 16
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Question 15 (continued)

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

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

(i) Find the velocity v and the displacement x at any time t.
(i)  What is the velocity of the particle when it passes through the origin?

(iii)  Sketch a graph of the displacement as a function of time.

(©) :

A curve is given by the equation y = 2x2 —x®, where x > 0.

2
)  Showthat 9Y =10 /% 6x
dx 2

5
(i) For what value(s) of x is the curve y = 2x2 —x* concave up?

End of Question 15
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Question 16 (15 marks) Use a new writing booklet for Question 16.

(@)

Connor buys a new car, which begins to depreciate immediately. The value ($V) of the car
after t yearsis givenby V= Ae B

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

The car is worth $30 000 after 5 years and $18 000 after 10 years.

(i) Find the constant of depreciation k.
(i) Find the initial value of the car.

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

Question 16 continues on page 18
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(b) A plane leaves an airport (A) and travels due north 190+/3 kilometres to a point K and
then turns due west and travels a further 190 kilometres until it reaches a point P. Due to
storms the plane is then diverted to a new airport (B) which is 200 kilometres on a bearing

of 280° from A.
North
P
HK
B
w A E
Diagram is not drawn to scale

S

(1) Draw the diagram in your answer booklet and label it to show the information.

(i)  Show that £ KAP =30°.

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

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

Question 16 continues on page 19
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(c) The diagram shows a shaded region which is bounded by the curve y =log,(2x-5), the
x axis and the line x = 6.

The curve y =log,(2x—5) intersects the x axis at A and the line x = 6 at B.

A

/A 6
v
(i) Show that the coordinates of points A and B are (3, 0) and (6, log, 7)

respectively.

e +5

(i) Show that if y =log,(2x—5) , then x =

(i) Hence find the exact area of the shaded region.

End of Examination
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STANDARD INTEGRALS

| )
x"dx = om#—1 x20,ifn<0
mn+1
.
1
—dx =lnx, x>0
i |
et dx =—¢™ azl
a
i |
cosaxdx =—sinax, a=z0
a
.
s1n ax dx =——cosax, a=l
i
i |
sec” axdx =—tanax, az=/(
i

Y

secax tanaxdy = —secax, a=#10
i

dx =—tan"'—, a=z0
J oaT+x- a a
I . _|.1;'
dx =sin""'—, a=0, —a<x<a
. . il
JoNat —x
| [
dx =lnjx+vxr —a |, x>a>0
J v —a°
T P
e X =Injx+vx +a
\.'I.r‘+.a'

NOTE: Inx=log x, x>0
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Mathematics: Multiple Choice Answer Sheet
Student Number

Completely fill the response oval representing the most correct answer.

1. A O B O cC O D O
2. A O B O cC O D O
3 A OO B (O cC O b >
4 A (O B (O cC O D O
5 A O B (O cC O D O
6 A O B O cC O D O
7 A O B (O cC O D O
8 A (O B O cC O D O
9 A OO B (O cC O b >
10. A OO B (O cC O D >
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Academic Year ) I Tt | Calendar Year 200y
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Ver 1
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>
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PN Sia B @

S /n 7‘-]7_
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| 4
r[h'?——(—/m)— O

J
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R v
N
o
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Ver |

Academic Year . 12 Tt i Calendar Year 2075
Course Jdunct ddadtes | Name of task/exam | T o</ (SC
K. ﬁ R
4
ﬁﬁsx
dax 2
ot =2

4
lid!
:j”’”/:.' -—(;(,,,2_3-‘"

Y-t = —x4+2

A +ym3 = O

9. . %{d l/JL\-g'w 72(5(} - 7@{» x)
D)= 2 |

"Gl = —(Fx) B

R

@ 'AIQ/\. vnd s ﬁ~~¢a1pks plosve ond  belew Mas
2SI S Y E
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2

A= 2 Jer vy

Ver 1
Academic Year ) 12 T o /_ Calendar Year 2oy
Course Rt ety Name of task/exam [rsal HSC
CP U @?f‘f@/\ [

2
- ’Z_j ’32_ L
— .
= 2 3 wJx
P
=) a2
1 .
0. S 3¢ dx = if __2__1_ dx
2>+ > Pt
= 3

2 a0 FC
2-

c. 2(T-3) _3F (FA+D) =zﬁ—efz:—9ﬁ

2 2.4
> = , '» Sy é
206
T Qio% G

= QOM.M

-2
g |
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2
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2
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i
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Ver 1

(i !
c

dﬁ f} 56@2 2'& A =

4w — (D) dx

- _é-wzxjji
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2 2
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!
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U,

{
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: 3
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N (2= 5762 ]
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& 3
= A o
2
10- 2)(."14*1{—{ = A(xl-i—x-zﬁ + B+ B 4+
= A —féﬂw‘—@)x —2 A +BF <
’ A =3 AsB=)1 _2ArB83c =]
(O e
) /AV“{'@&‘:‘/ D —2A+b+c =)
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R o= —2 —2(3)~2 4 =]
T ~8+c =/
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’ A = 3 B o= -2 c =9,
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