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SECTION I

e Mark your answers on the answer sheet

provided (numbered as page 13)

SECTION II

e Commence each new question on a new page.

Write on both sides of the paper.

All necessary working should be shown in
every question. Marks may be deducted for
illegible or incomplete working.

STUDENT NUMBER:

Class (please O)

O 12M2A - Mr Lowe

(O 12M2B — Mrs Juhn

# BOOKLETS USED:

O 12M3A - Mr Lam
(O 12M3B — Mr Berry

(O 12M3C — Mr Lin

Marker’s use only.

QUESTION 1-10 11 12

13 14 15 16 Total

MARKS

100




2013 MATHEMATICS HSC COURSE ASSESSMENT TASK 3 — TRIAL EXAMINATION

Section I

10 marks
Attempt Question 1 to 10
Allow approximately 15 minutes for this section

Mark your answers on the answer sheet provided.

Questions

1.

Which of the following exists at the point (1,1) on the graph of y = (z — 1) +1?

(A) A local minimum. (C) A stationary point of inflexion.

(B) A local maximum. (D) None of the above.

The midpoint of the line joining (0, —5) to (d,0) is

v (5559 0 (35

Which of the following is the derivative of

y = log, (f(z))

with respect to x?

f(z) f'(z)
W) ) ©)
1 1
®) ¥ ®) ¥
What is the period of the function y = 4sin <§>7
(A) 67 (C) 4
®) 7 D) §

Marks
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2013 MATHEMATICS HSC COURSE ASSESSMENT TASK 3 — TRIAL EXAMINATION

5. The graph with equation y = z? is translated 3 units down and 2 units to the
right. Which equation represents the resulting graph?

(A) y=(z-2)2+3 (C) y=(z+2)?+3
B)y=(r—-27°-3 D) y=(z+2)*-3
6. Which of the following expressions gives the total area of the shaded region in the
diagram?
Y
-1
1 4 \\
6
(A) [ flz)de

NORTH SYDNEY BOYS’ HIGH SCHOOL
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4 2013 MATHEMATICS HSC COURSE ASSESSMENT TASK 3 — TRIAL EXAMINATION

7. From the graph of y = f(z), when is f/(z) negative? 1

(A)z<—-3orz>3 (C)z<—-3orz>3
B) -3<x<3 (D) -3<2<3
8. APQR has side lengths z, y and 10 as shown. ZRPQ = 37° and ZQRP = 42°. 1
Q

Which of the following expressions is correct for APQR?

sin 42° 10
A) 2= Q) z =
(A) 2 =10x 2o (€)@= G5
sin 37° 10
(B) y  Sin 101° D)y =3

JUNE 19, 2013 NORTH SYDNEY BOYS’ HIGH SCHOOL



2013 MATHEMATICS HSC COURSE ASSESSMENT TASK 3 — TRIAL EXAMINATION

aM
If M is decreasing at an increasing rate, what does this suggest about — and

9. 1
) dt
d“M 2
dt?
dM d>M dM d>M
A) — <0and —5- <0 C) — <0 and 0
()dt<an dt2< ()dt<an dt2>
dM d>M dM d>M
B) — >0and —- <0 D) — >0and —- >0
(B) = > 0and =23 (D) g > 0 and 5
10. The graph shows consecutive terms of a sequence. Which of the following 1
statements best describes the sequence?
Ty
n
) [ ]
[ J d *
[ ]
[ J
[ J
[}
[ J
(A) geometric, |r| > 1. (C) arithmetic, |d| < 1.
(B) arithmetic, |d| > 1. (D) geometric, |r| < 1.
Examination continues overleaf. ..
NORTH SYDNEY BOYS’ HIGH SCHOOL JUNE 19, 2013



2013 MATHEMATICS HSC COURSE ASSESSMENT TASK 3 — TRIAL EXAMINATION

Section 11

90 marks
Attempt Questions 11 to 16
Allow approximately 2 hours and 45 minutes for this section.

Write your answers in the writing booklets supplied. Additional writing booklets are available.
Your responses should include relevant mathematical reasoning and/or calculations.

Question 11 (15 Marks) Commence a NEW page. Marks
(a) Fully factorise 422 — 36. 2
(b)  Solve |2z — 3| < 13. 2
(c) Solve for z: 4% —9 x 27 +8 = (. 2
(d)  For the parabola (x — 2)? = 4y

i. Find the coordinates of the vertex. 1

ii. State the equation of the directrix of the parabola. 1
(¢)  Write down the domain of f(z) ! 2
e rite down the domain of f(z) = ————.

(x—3)(2—1x)

(f)  Evaluate lim —~—> 2

valuate lim —————.
(g) Find the equation of the tangent to the curve y = 2sin 2z at the point <g, \/5) 3

JUNE 19, 2013
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2013 MATHEMATICS HSC COURSE ASSESSMENT TASK 3 — TRIAL EXAMINATION

Question 12 (15 Marks) Commence a NEW page. Marks
(a) Differentiate with respect to x:
i. etane, 2
3
I 2
2 +1
(b) For the equation 322 — 2z + 7 = 0, evaluate:
i a+p 1
ii. af 1
iii. o+ B2 2
(c) A function is defined by f(z) = 2% — 322 — 9z + 22.
i. Find the coordinates of the turning points of the graph y = f(z) and 3
determine their nature.
ii. Find the coordinates of the point(s) of inflexion. 2
iii. Hence sketch the graph of y = f(z), showing the turning points, the 2

point(s) of inflexion and the y intercept.

NORTH SYDNEY BOYS’ HIGH SCHOOL
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8 2013 MATHEMATICS HSC COURSE ASSESSMENT TASK 3 — TRIAL EXAMINATION

Question 13 (15 Marks) Commence a NEW page.

(a) In the diagram A, B, C and D are the points (—1,0), (2,4), (—6,0), (—2,2)
respectively. D is also the midpoint of AFE.

C(—G,O) A(—l,O)

i. Find the length of the interval AB.

ii. Find the equation of the circle with centre at B which passes through the
point A.

iii. Find the size of ZC'AB to the nearest degree.
iv. Find the midpoint of BC.
v. Show that the equation of the line BC'is x — 2y + 6 = 0.

vi. Find the perpendicular distance of A from the line BC' in simplest exact
form.

vii. What type of quadrilateral is ABEC? Give reasons for your answer.

(b) ABCDEF Is a regular hexagon, and CP || AB.

A B

E D
i. Find the size of ZBCP, giving reasons.
ii. Prove that ABCP = ADCP.

Marks

—

N = =N
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2013 MATHEMATICS HSC COURSE ASSESSMENT TASK 3 — TRIAL EXAMINATION 9

Question 14 (15 Marks) Commence a NEW page. Marks

(a) For what value(s) of k does the equation 2
2+ (k+2x+4=0
have equal roots?
(b)  Evaluate the following integrals:
1
1. ——d 2
[

ii. /(sin:c+cos x) dx 2

71 dx, leaving your answer in the simplest exact form. 3
72

4
(c) Evaluate /
2

(d) Consider the function y = e*”.

x 0 |{05] 1.0 |1.5]20
e || 1.00 2.72
i. Copy the above table of values on to your page and supply the missing 1
values (correct to 2 decimal places)
ii. Using Simpson’s rule with five function values, find an estimate for the 2
definite integral, correct to 2 decimal places:
2 2
/ e’ dx
0
(e) The part of the curve y = ¢* — 1 between x = 0 and x = In2 is rotated about 3
the z-axis.
Yy
7
roY
oy
|
L
= it A T
N - 11n2 : A\j
~ \
\\ |
~ o \\ /
Sa !
AN Q\ //

Find the exact volume (in simplest form) of the solid obtained.

NORTH SYDNEY BOYS’ HIGH SCHOOL JUNE 19, 2013



10 2013 MATHEMATICS HSC COURSE ASSESSMENT TASK 3 — TRIAL EXAMINATION

Question 15 (15 Marks) Commence a NEW page. Marks

(a) A town C is located 25 km due north of town B. Another town D is 40 km 3
on a bearing of 020° from B. Towns B, C' and D are connected by straight roads.

Determine how much shorter it is for a man to travel from town D directly to
town B, rather than through town C' (give your answer correct to 1 decimal
place).

N

NOT TO SCALE

25 km 40 km

20°

B

(b)  In the diagram, AABC is an equilateral triangle with sides of length 6 cm. An
arc with centre A and BC as tangent, cuts AB and AC at X and Y respectively.

A
X Y
B C
i. Show that the radius of the arc is 3v/3 cm. 2
ii. Find in exact form, the area of the shaded region. 3
(c) i. Differentiate log, (cosz) with respect to x, writing your answer in simplest 2
form.
. m 0
ii. Sketch the curve y = tan x for —3 <z < 5" 2
iii. Hence or otherwise, find the area bounded by the curve y = tanz, the z 3

. . m . . .
axis and the line z = X leaving your answers in simplest exact form.

JUNE 19, 2013 NORTH SYDNEY BOYS’ HIGH SCHOOL



2013 MATHEMATICS HSC COURSE ASSESSMENT TASK 3 — TRIAL EXAMINATION 11

Question 16 (15 Marks) Commence a NEW page. Marks

(a) In order to reduce the ‘bill shock’ that occurs whenever he receives his mobile
phone bill, Mr Lam decides to reduce his mobile data usage by 15% of the
previous day’s usage, starting from the first day of the billing cycle.

On the first day, he used 200 megabytes (MB) of mobile data.

i. Find the amount of data (in MB) used on the fifth day, correct to 2 decimal 1
places.
ii. Find the total amount of data (in MB) used after 7 days, correct to 2 2
decimal places.
iii. Show that a mobile phone plan which offers 1500MB of data per month 2
would be sufficient for his usage.
1 . .
(b) Iftana = 3 and « is acute, find the ezact value of sin o and cos a. 2
(c) The figure shown represents a wire frame where ABCFE is a convex quadrilateral.
D is a point on the line EC with AB = ED = 2cm, and BC = a cm, where
a>0.
C
o
B 0 Yy
2cm 2cm
[ ] [ ]
A E

Also, /BAE = ZCEA = 5, and ZOBD = 0, where 0 < 0 < 3.

i. Find BD and CD in terms of a and 6. 2
ii. Find the length L, of the wire in the frame (which includes the length BD), 1
in terms of a and 6.
dL dL 1
iii. Find —, and hence show that — = 0 when tanf = —. 2
de de 2
iv. Given that a = 3v/5, find the maximum length of wire in the frame. 3

End of paper.

NORTH SYDNEY BOYS’ HIGH SCHOOL JUNE 19, 2013



STANDARD INTEGRALS

1
2" dx = — "t 1 C, n#-1; x#0ifn<0
n+1

dx =Inx+C, x>0

SR

1
e dz = —e" +C, a#0

a

/
/
/
[osarts =linaic.  aso
/
/
/

1
sin ax dx = ——cosax + C, a#0
a
1
sec? ax dx = —tanax + C, a#0
a
1
secax tanaxr dr = —secax + C, a#0
a
1 1 o
/mdﬁﬂ :Etan E‘I—C, CL#O

T
=sin!' =+ C, a>0,—a<zxz<a
a

1
/ va? — x2 d

1
/ﬁdfﬂ :n<x+vx2—a2)+07 x>a>0
Ir“ —a
1 /72 2
X

NOTE: Inz =log, x, z > 0
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Answer sheet for Section 1

“won

Mark answers to Section I by fully blackening the correct circle, e.g “q

STUDENT NUMBER: ... ... e

Class (please )

O 12M2A - Mr Lowe (O 12M3A - Mr Lam

(O 12M3B — Mr Berry

O 12M2B — Mrs Juhn (O 12M3C — Mr Lin
1I-® © ©
2- ® © ©
3- ® © ©
4- ® © ©
5— ® © ©
6- @ © ©
T ® © ©
8- @ © ©
9- ® © ©
10- ® © ©
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14 2013 MATHEMATICS HSC COURSE ASSESSMENT TASK 3 — TRIAL EXAMINATION SOLUTIONS

Suggested Solutions (g) (3 marks)

Section I ] y = 2sin 2z

1. (C) 2. (B) 3. (C) 4. (A) 5. (B) = dcos2|

6. (C) 7. (B) 8. (A) 9. (A) 10. (D) T
=4 cos 1- 75

Question 11 (Juhn) V2

(a) (2 marks) Equation of tangent will be in the form

y=mx+b:
422 — 36 = 4(x% — 9) 4
=4(x — 3)(x + 3) ?/:Ex"'b
(b) (2 marks) When z = §,y = V2,
22 — 3| < 13 Ve LTy
—-13<2zx—- 3 <13 vz s
+3 +3 13 '-.():\/5_—7r
~10 < 22 < 16 2v2
4 us
—5<xr<8 :—x+(\/§——>
T 2/2
2 k
(¢) (2 marks) Question 12 (Lam)
2 _
2F-9x2+8=0 (a) i (2 marks)
Let u = 27, di (etanz) _ (sec2 x) ptanz
x
2
u”—9u+8=0 ii. (2 marks)
(u—8)(u—1)=0 o
S20=38,1 u=3r v=2"+1
Sox=0,3 W=3 Jv=2u
dy  vu' —w'
(d) (z-272=4y de — 02
2
i (1 mark) — V(2,0). _ 37 +1) — 22(3x)
(22 4 1)
ii. (1 mark) —y=—-1  3224+3-622  —322+3
(@2+1)* (@2 +1)°
(e) (2 marks)
2 _
i. (1 mark)
5 b 2
(f) (2 marks) a+f=——==
a 3
1i _z=2 _ li =7 .
a6 z%M(x 3 ii. (1 mark)
1 1 c 7
= lim = — _c_ !
527+3 5 =03

LAST UPDATED JULY 15, 2013 NORTH SYDNEY BOYS’ HIGH SCHOOL



2013 MATHEMATICS HSC COURSE ASSESSMENT TASK 3 — TRIAL EXAMINATION SOLUTIONS 15

iii. (2 marks)
4

3
dy + 0 - 6 +

_(2) (T el B e
53)14%2 ) /5 1,27)\73’5)/’

Hence (—1,27) is a local max, and

(c) L. (3 marks) (3,—5) is a local min.
y = x> — 32% — b + 22 ii. (2 marks)
/I 2 o
Yy =3z 6x —9 y':3:c2—6:c—9
2
:3(30 —2%—3) y":6:c—6

=3(x—3)(x+1)
Pt of inflexion occurs when 3" = 0:

Stationary points occur when 3’ = 0:

6r—6=20
Sr=-—1,3 rz=1
When z = —1, T 0 1 2
d? — ‘ +
y=(—1)>=3(-1)* —9(-1) +22 =27 &t < 0 %
y ~ ~—
When z = 3,

Whenzx =1, y=1-3-9+22=11.
Hence (1,11) is a point of inflexion
as a change of sign of the 2nd
derivative also occurs.

y=3%-3(3%-93)+22=-5
Finding the second derivative,
iii. (2 marks)
y =3z% —62—9 y
y" =6x—6
When x = —1,

y =6(—-1)—6<0

. (=1,27) is a local max. When

T =3,
— —
y =6(3)-6>0 Question 13 (Berry)
. (3,—5) is a local min. (a) i. (1 mark)
AB=+/(2+1)2+(4—-02=5

ii. (1 mark)

Alternatively , wuse table of ) )

variations: (x—2)"+(y—4)"=25

NORTH SYDNEY BOYS’ HIGH SCHOOL LAST UPDATED JULY 15, 2013



16 2013 MATHEMATICS HSC COURSE ASSESSMENT TASK 3 — TRIAL EXAMINATION SOLUTIONS

iii. (2 marks)

4
map = tanf = 3

;.60 =5313°---
. ZLCOAB =180° — 53.13° =~ 127°

iv. (1 mark)

y—0 4-0 1

r+6 246 2

1 1
..y:§(sc+6):§x+3
20=x+6
r—-2y+6=0

vi. (2 marks)

(-1,0) 2z —2y+6=0
_JL(=1) —2(0) +

d
. VIZT2?
5
_5 s
V5
vii. (2 marks)

e As D is the midpoint of AE as
well, ABEC' is a parallelogram
as the diagonals bisect each
other.

e But as AC = 5 as well as
AB = b5, then ABEC is a
rhombus as adjacent sides are
equal and also has the properties

Interior angle sum of polygon:

S =180(n — 2)

S =180(6 — 2) = 720°
720

0= — =120°
6

Hence ZABC = 120° and
ZBCP =120° (alternate Z equal
only if AB || CP)

ii. (3 marks)
e Similarly, ZDCP = 120°.
In ABCP and ADCP:

e BC = CD (sides of a regular
hexagon)

e /BCP =
proven)

e (P is common

. ABCP = ADCP (SAS)

ZDCP (previously

Question 14 (Ziaziaris)

(a)

(2 marks)

22+ (k+2)x+4=0
A = b — dac

= (k+2)* —4(1)(4)

=(k+2)*-16

= (k+2-4)(k+2+4)

= (k—2)(k+6)

Equal roots occur when A = 0, i.e. when

of a parallelogram. k=2 or —6.
(b) i. (2 marks) (b) i. (2 marks)
1
4 B /— der = /:cg dx
. T/ T
= —256_% +C
F C) P
ii. (2 marks)
E D /sinx+cosxdx:—cosx—i—sinx—f—C’

LAST UPDATED JULY 15, 2013
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2013 MATHEMATICS HSC COURSE ASSESSMENT TASK 3 — TRIAL EXAMINATION SOLUTIONS 17

(c) (3 marks) Question 15 (Lin)
1 g, 3 4 9y (a) (3 marks)
2 D) 2 dz 2 2 2
o 2t —1 2/ x*—1 CD?* = 257 + 40* — 2(25)(40) cos 20°
3 9 4 -
= 5 [log, (+* —1)], = 345.61
3 o.CD =~ 18.59km
= 5 [108,(15) — log,(3)]
3 DC + CB = 43.59km. Hence a difference
=5 log,. 5 of approximately 3.6 km.
(d) i. (1 mark) (b) i. (2 marks)
0 05 | 1.0 | 1.5 | 2.0
v || 1.00 | 1.28 [ 2.72 | 9.49 | 54.6
ii. (2 marks)
X
2 2
/ e’ dx B
0
h
%§(y0+4zyeven+22yodd+y€) r
| g = cos 30°
= 2 (1 +4(1.28 4 9.49) + 2(2.72) + 54.6)
. . . . 3
3 ,',T:6COS3OO=6X£:3\/§
=17.35 2
ii. (3 marks)
(NB. If student used exact values,
their answer will be 19.61) Ap = lab sinC
L 62 x sin60°
=— in
(e) (3 marks) 2 °
3
1 _15x Y3 93
0g. 2 2
V:?T/ (e* —1)? dx 1,
0 Agect = 7770
/10g62 ) % 9
=7 et —2e" 4+ 1dx __( > T
0 =5 (3v8) 3
log, 2 1 9
2 0 2 2
9
:7T<% (6210g€2—60) _2<€loge2_60> +(log62—0)) Ashaded :9\/_—7
1 .
=7 (5(4 —-1)—2(2-1) 4+ log, 2> (c) i. (2 marks)
3 d e
= <§ —2+log, 2) . (log, cosx) = cz;nxx = —tanx

Il

3
7N

[~

o

02

)

[\

|
N |
N——

NORTH SYDNEY BOYS’ HIGH SCHOOL
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18 2013 MATHEMATICS HSC COURSE ASSESSMENT TASK 3 — TRIAL EXAMINATION SOLUTIONS

ii. (2 marks)

Y
! !
! !
\ \
\ \
\ \
\ \
! 1--= !
\ ‘ L
_z! R
2 } 1 } 2
\ \
\ \
\ \
\ \
\ \
\ \
iii. (3 marks)
3
A= tanx dx
0
3
_ / _sinz
o cosz © )
s C 1.
=— [loge cos x] i
0

= — (loge cos g — log, cos 0)

1
= —log, 5= log, 2

Question 16 (Lowe)
(a) i. (1 mark)
a = 200 r =0.85
Ts = ar™!
= 200(0.85)*
= 104.4MB
ii. (2 marks)
5 = a(r"™—1)
r—1
200 (0.85" — 1) ii.
0.85—1
= 905.9MB
iii. (2 marks)
v' [1] for significant progress towards iii.

answer.

v’ [1] for final answer.

. a
17
200
- 1-0.85

S

=1333.33MB

Maximum data usage would be
1333.33 MB. Hence a 1 500 MB data
plan would be sufficient.

(b) (2 marks)

2 =12+22=5
=45

. 1 2
S.siha=— cosa=—
V5 Vb
(2 marks)
C
o
B =1t Ubp
2cm 2cm
[ ] [ ]
A E
BD
—— =cosf
a
BD = acos#
..CD =asinf
(1 mark)
L=2BD+2+2+CD+a
=2acosf+asinf+4+a
(2 marks)
V' [1] for correct derivative.
v [1] for showing tan# = I when
L =0
o :
dL
0 —2asinf + acosd

LAST UPDATED JULY 15, 2013
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2013 MATHEMATICS HSC COURSE ASSESSMENT TASK 3 — TRIAL EXAMINATION SOLUTIONS 19

dL
When &~ =0
M T

—2asinf +acosf =0

. 2asinf = acosf

~+acos ~+acos
sin 0
=1
cos 6
1
Sotanf = —
2

iv. (3 marks) Maximum length of wire

occurs when 0 0, i.e. tanf = %

(0 ~ 0.46)
0 0 0.46 1
dL + 6 -
do cos0 —2sin1+4-cos 1

L/ \

NB. When 6 = 1,

dL
B = (—2sinl+cosl) = —1.14a
dL
Asa >0, — <0.
s a ' 10
Hence tanf = % produces a local
maximum.

S L=2 (3\/3) cosf 4+ 3vV5sinf + 4 + 35

:6><)/§x)%+3)/§x)%+4+3\/5

=19+3V5

NORTH SYDNEY BOYS’ HIGH SCHOOL
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