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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.

Which graph shows the solution to |2x — 5| < 13?

(A) < L L >
-9 4
®) < - *
(C) = .9 .4 >
D) < ® o >
-4 9
5
] 4x — 8x ]
Given that f(x) = 5, what is the value of f'(2)?
X
A) 2
(B) 8
C) 12
(D) 18



If sin x:—% and 7 < xs?’?”, then cot x equals:

1
(A) 2%
B) 26
1
(C) NG
D) -26

What is the equation of the parabola with directrix y = —3 and focus (0,3)?

(A x*=12y (B) x*=-12(y—3)y

(C) x% =24y (D) x%?=24(y-3)

Which of the following is the same as cosec (mt + 8)?
-1

W —
o 2
©) —



6. In the diagram below, O is the centre of the circle, and B, C and D are points on the
circumference.

OB =BCand 2COD is a right angle.

B
)
C
||

D
What is the size of £BCD ?
(A)  90°
(B) 105°
(C) 125°
(D)  150°

7. Which statement correctly describes the roots of 2 +4x —5=07

(A) The roots are equal, real and irrational.
(B) The roots are equal, real and rational.
(C) The roots are unequal, real and irrational.

(D) The roots are unequal and unreal.



The graph of y = f(x) is shown below.
y

y=rfx)

/N

\V

Which of these graphs could represent y = f'(x) ?

(A) (B)
©) (D)




9. The amount of a substance (A) is initially 20 units.
. .. dA
The rate of change in the amount is given by a'_ =0.254.
t

Which graph shows the amount of the substance over time?

(A) (B)
A A
0.25 20
>f >1
(C) (D)
A A
N A
20 0.25
>f >1
3e
10. What is the approximate value of J In x dx ,using Simpson’s rule with three function
e
values?
A 2
3e
®) e(4in(5) + 3)
6
© e(4In(6) + 6)
3
D) e(In(48) + 6)
3

End of Section 1



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.

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

Question 11 (15 marks) Start a new writing booklet.

@) Expand and simplify (2\/5—\/5)(\/5—\/5) 2
4 3
—ab

(b)  simplify T—5. 2
a —ab

(c) Find the gradient of the tangent to the curve y = (eX +1)5 at the point where x = 0. 2

2
(d) Evaluate _[ (3x+5)" dx.
1

© " Show that %[(2“3)5 (x+2)° |=2(22x+19) (2x+3)" (x+2)°

Question 11 continues on next page



Question 11 continued.

(f) Find the point of intersection of the lines x+2y—-3=0 and 3x+5y+8=0.

(9) A tangent to the curve y =2x>—3x+5 is parallel to the line y =5x—6. Find the
coordinates of the point of contact of the tangent to the curve.

End of Question 11



Question 12 (15 marks) Start a new writing booklet.

(a) State the domain for the function y =+/9—5x .

(b) A quadrilateral is formed by the points A4(-4, 3), B(5, 6), C(3, —1) and D(0, -2) as shown

in the diagram. .

N
B (5. 6)
A
(-4, 3)
< \/ -
C@, ~1)
) =
A%

(1)  Show that the quadrilateral is a trapezium, with AB || DC.

(i) Show that the equation of ABis x —3y+ 13 = 0.

(iii) Find the perpendicular distance from D to AB.

(iv) Find the area of the trapezium ABCD.

Question 12 continues on next page

10



(©)

(d)

€)

Question 12 continued.

cosd+sing cos@—sinfd 2

Show that —+ - = 5 — -
cos@d-sing cosfd+sind cos“@-sin“ @

e’ . e"(2x-1)

\/; ISW.

Show that the derivative of f(x) =

The displacement of a particle moving along the x-axis is given by
x=t*+4t> - 20t

where x is the displacement from the origin in metres, t is the time in seconds and t > 0.

(i)  What is the acceleration of the particle when t = 5.

(if) At what time(s) is the particle stationary, but accelerating toward the left?

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

2sin x—sin® x

d
Show that —| (tan® x) (cos x) |=
@ dx [( ) )] cos *x

(b) The graphs of each of the following curves are drawn on the diagram below:

y=4-x°
x> +y*=16
Xx—y=0

Write the inequalities that define the shaded region shown in the diagram:

A
4
”f
rd
'
s
7
'
g
rd
L
‘A"
A x-y=0
4 et X
5 10
gi— 9
x+ty =16
y=4—-x

log, (3x2 — 2x) )

© (i)  Forwhatvalue of kiis log,, (3x* —2x) = ”

Give your answer as an exact value.

(i) For f(x) = log, (3x" —2x), find /().

2016 Mathematics (2 unit) Trial HSC Examination
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Question 13 continued

(d) The acceleration of a particle moving along the x-axis is given by
X = 6t — 14
where x is the displacement from the origin in metres, t is the time in
seconds and t > 0.

The particle is initially 2 m to the left of the origin, moving at 8 m/s toward
the right.

(i) Find expressions for the velocity and displacement of the
particle.

(i) At what times is the particle at rest?

(e) In the diagram below, AB=CD and 2BAC = « CDB = x°.
Also £BCA = y°,

B

A

(i) Provethat AABE = ADCE.

(i) Showthat £ ABE = 180° — (x +2y)°.

End of Question 13

2016 Mathematics (2 unit) Trial HSC Examination
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Question 14 (15 marks) Start a new writing booklet.

@) A particular curve passes through the point (2, 7).

For this curve @ _ 6" ¢
dx

Find the equation of the curve.

(b) (i)  Show that the exact solutions of 24> + 3 u —3 =0 are
u=—/3and ?

(i) Hence or otherwise solve 2 cos'x + J?Tcosx -3 =0for0 < x < 2m.

(©)  The diagram below shows the curve y=x"+ 2x" — 4x” — 8x.

Calculate the shaded area.

2016 Mathematics (2 unit) Trial HSC Examination

14



(d) An excavation site, initially free of any water, has been flooded due to recent wet
weather. The water is pumped out so that building can commence.
The rate at which the water is being pumped out, in thousands of litres
per hour, is given by

dv 1

= =5——= Wwhere t>0.
at 14 ot Wheret=0

() Find the initial rate of water pumped out of the excavation site.

(i) Calculate the total amount of water pumped out during the first 2
hours. Give your answer correct to the nearest litre.

e Atmospheric pressure decreases as the height above sea level increases
and is given by

A=Ae""

where A is the amount of atmospheric pressure present, h is the height in metres
above sea level, A,and k are constants.

(i)  Show that 3—? =kAis a solutionto A= Ag"

(i)  The atmospheric pressure decreases by 12% of its initial value at a height
of 1000 m above sea level. Find the value of k.

(ili)  Mount Kosciuszko is the tallest mountain in Australia standing 2228 m
above sea level.
What percentage of the initial amount of atmospheric pressure will be
present at the summit of Mount Kosciuszko?
Give your answer correct to 2 significant figures.

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

@ The point P(x, y), moves so that it is equidistant from the points A (=2, 5) and
B (4,-7).

(i)  Write an expression for (AP)?.

(i)  Write the equation that describes the locus of P.

(b) From a point A on level ground an observer sees a balloon B and a helicopter H which
are both, momentarily, stationary at the time.

The balloon is positioned due west of point A, at a distance of 2.8 km on an angle of
elevation of 65° and the helicopter is positioned due east of point A, at a distance of
1.5 km on an angle of elevation of 72°, as shown in the diagram.

B N\~ _
\ It S
\ -""'--,.__
A\ I A NOT
N o - N
2 \\ I H TO
EAN / SCALE
2\ /
N\
\ /
\ /
N\ ;&
\ /@
\ /o~
N\
\\\ /!,
65° N/ 72°
\Vl
X y Y

(i)  Show that the distance between the helicopter and the balloon is
approximately 2.0 km, correct to two significant figures.

(i) Calculate the angle of elevation of the balloon as seen from the helicopter
(8).

Answer correct to the nearest degree.

Question 15 continues on next page
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Question 15 continued.

(©)

The graph shows the velocity, v m/s, of a particle moving on a straight line as a
function of time, t seconds. Initially the particle is at the origin.

v (m/s)

30 +
3
201 v=(t-5), t=3
10+
| } f f 1(s)
0 2 4 6 8 10
gk
(i) Calculate the displacement after 5 seconds.
(if)

At what approximate time does the particle return to the origin?

Justify your answer with mathematical calculations, correct to 3
significant figures.

Question 15 continues on next page
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Question 15 continued.

(d)  Thecurve y=x"—18x" + 60x passes through the origin and also has x intercepts at

x=9+ Llandx = 9 — L1,

(1)  Find the coordinates and nature of all the stationary points and find any
inflexion points on the curve y = X —18x" + 60x.

(i) Draw a neat half page sketch of the curve y= X 18x7 + 60x showing all
the features.

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

@) (i) Draw a neat sketch of y = 3cos [Zx +g] for 0 < x < 2m.

(i) Hence, or otherwise, solve 3cos(2x+%j=0 for0 < x < 2m.

(b) The graph below shows the line y = 6 and the curve y = 3sec 2x for

0<x<Z.
4

ISE

(i) By solving the equation 3sec 2x = 6, show that the point A where the

T
line and curve intersect has coordinates [g 6].

(i)  The region enclosed between the curve y = 3sec 2x and the x- axis

TC
between x = 0 and x = E is rotated about the x- axis.

Find the exact volume of the solid formed.

Question 16 continues on next page

2016 Mathematics (2 unit) Trial HSC Examination
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Question 16 continued.

(©) The solid lines in the diagram below shows the new logo of a jewellery business
called Sally & Co. The circle has a radius of r cm and centre at O. Sector ODC

subtends an angle of @ radians from the centre O and has a radius of (r + 2)cm :

NOT TO

D C SCALE

2¢cm %

r c111\><\(-é->,‘-"-}: cm
0¥
Sally & Co.

() Given that the perimeter of the logo is 24 cm, show that 4 is given by
0=10—rr.

(i) Show that the area (A) of the logo is given by
A=20r+20—7r°-2xr.

(iii)  Find the value of r that produces a maximum area for the logo.
Give your answer correct to 2 decimal places.

End of Examination
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PLC Sydney Maths Depar‘;:ment

Solutions for exams and assessment tasks Verl
Academic Year Mrilx Calendar Year 2o b
Course 2 Name of task/exam Trial
L 250-5 é /3 =2 § £ /% @< R
200 £ 7% ~2x £ § — 9 >,
o L z‘? - ?/ lev
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Ver 1

‘V\% +

" Solutions for exams and assessment tasks
Academic Year > Calendar Year 2o f(
Course 2v Name of task/exam Tri=!
e ) . » ‘
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Solutions for exams and assessment tasks Ver 1

Academic Year )2 Calendar Year 2o/l
Course A Name of task/exam Tial
- o (,;
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Solutions for exams and assessment tasks Verl
Academic Year . /2 Calendar Year 20/b
Course e Name of task/exam T ot/
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Solutions for exams and assessment tasks
Academic Year . i Calendar Year 2o/,
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(1) Sia B - IVA 3 bs
2 = s [ Jos sin N3 ]
T TN
T %0 g5 ye
C o= vo— (4374 30" ws T 4 T2 )

- gLfo/(,L/
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PLC Sydney Maths Department
Solutions for exams and assessment tasks

Verl

Academic Year [ 2- Calendar Year 20/b
Course 2 Name of task/exam T A

C (v oL t&& 3 A/M«r,_iygx?:/)\
3£t ey

, i v
pom = [ [ e ]

& 4 o~
- C”{‘:”‘5> k
=2 T,
g \ o . (
L‘a
= 4
A % = B O plac@wf = 12 +4
- 3 3
Qv SC{; wg*) OL—F _ \L:;
5 4 .
&“: "’“\) ] ' - i(.,
T S
. K
K-s) o _
A"—-
(k-v)" =1t
“ 4
(e-v) = 64
-y = Q(FZ*
’ k\f '64/{4‘“"3‘ 7\ g&

LY
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PLC Sydney Maths Department

Ver 1

Solutions for exams and assessment tasks
Academic Year . /> Calendar Year 2o/l
Course 20 Name of task/exam TAer/
d. 3 2
= A |8 =x
J + bo x (O/ o)
n= Gt o
l 2
h i‘/’ s L —-36xn+ bo
ol w
2
A%y - b -36
Adn*

id:.,‘ = O %%L——?G‘Jt-l-é:o = <
AN 5
2%+ 20 =
C)( -[ol')(-l) = o

~>¢ = 2, (O

Y- 22_-/8(2)2‘-(-60(1\ = S6
A _ :
9 = 6)-36 <o -, 7\;

ol %~
-'r Men. X <2, yé)
ot A =0
3 2

Y= 1o — 13( 10) 'M:O((o) = —2 o0
2
i‘i = Llie) =36 %o o O

*

- mina (1o, —2e0)
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PLC Sydney Maths Department

Ver 1

Solutions for exams and assessment tasks
Academic Year . [ 2 Calendar Year 2o/6
Course 2/ Name of task/exam Tz

/,\,,f/z X 104 Pof/l-/:f ,
01217 = bu-326 =o

m), bx :-.fé
w =6
at- 1:4?,_ >'e?-/5>/éf+6o(6)
= _72
checle  toncavify
X3 L7
2

9L e 7

ol x> < >

&)

56 L

-~
N
}
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Calendar Year

Verl

20106
T/fot(

Solutions for exams and assessment tasks
[ 2
Name of task/exam

Academic Year

Course

Yueshoa 16
/\

A, (") ;.

3 Sec2 = c

(1
Sec2x =2

o

Cos 22¢

i)

200f 72




PLC Sydney Maths Department
Solutions for exams and assessment tasks

Verl
Academic Year . 12— Calendar Year 2o0lt
Course U Name of task/exam Teial
<
S
2,
(D
P L= r6&
- Pecimete= 44 ()6 + e o)
f = 4+ e +20 + 27Tr- O
= 4+ 20 ramre
$=24
24 = 4 4280 +2Tr
20 = 26842Tr
lo = ©+1r
& = o —TT r
)

Av&: _L_. &
2 (k+2) & “—ZL r=o +7Trl

A = ”
- -J\ 2,
> (r+4r+ade —L r*e +Trr
A = o 2
2 2
-Z(r +4r“+-43 '—-—’iYS-t- Tr
A= rZe
-+ Gr& + 46 _ 1,2 2
> = 5 Tpre T

2

e 2)of 22




Solutions for exams and assessment tasks

PLC Sydney Maths Department

Verl

Academic Year

] > Calendar Year 2o /6

Course

iV Name of task/exam T Tal

(i)

Az 270 + 26 + 7>

B= 0 —Tr (1

A = 2r ( o —7tr) +2(/0~7Tr3 "‘TT/L
A.
A

1l

RS
ZOr — 2T 420 —2Tr + Tyt

sor — Ty’ +2o—"2Tr

L’A = 20 —2Tr ~27T
Ar
=e Ao skt o pt

2O —2Tr —27 =

-
2Tr = 26 27T
Tr = (O -7
rm = —_
%g = 2-193._.
e m
T =27 Lo
dr> - max
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