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General Instructions

Reading time — 5 minutes

Working time — 2 hours

Write using black pen

Board-approved calculators may be used
Answer Questions 1 — 10 on the multiple
choice answer sheet

Answer Questions 11 — 14 on the paper
provided

A reference sheet is provided with this
paper

In Questions 11 — 14 show relevant
mathematical reasoning and calculations

Total marks — 70

Section I
10 marks
e Attempt Questions 1 - 10
e Allow about 15 minutes for this section

Section 1T
60 marks
e Attempt Questions 11 - 14

e Allow about 1 hour and 45 minutes for this

section
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Section I

10 Marks

Attempt Questions 1 - 10

Allow about 15 minutes for this section

Use the answer sheet for Questions 1 — 10.

1324 x3.7 . . D .
1 Evaluate o045 giving your answer correct to four significant figures.

(A) 1043 (B) 10.433 (C) 10.434 (D) 10.4337
2 The exact value of sin60° tan30° is:
@ 3 @ 2 © 35 ® 3
3 Which of the following graphs represent a function that is neither odd nor even?
(A) y (B) J
> X

(©) ; (D) J
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4 Let f(x)=+x—5 . Which of the following is the domain of f(x)?

(A)  Allreal x (B) x=5 (C) x<5 (D) -5<x<5

5 Which graph shows y= ‘x + 1| ?

(A) (B)
y Y
1
1
y X
-1
1
(©) (D)
y y
1
X -1
6 The solutions to the inequality x> +3x—4 <0 are represented by:
(A) x<-4,x=21 (B) x<-1,x=24 (C) -4<x<I (D) -1<x<4
7 The locus of a point that moves so that its distance from the y-axis is always three times
its distance from the x-axis is:
X x’
(A)  y==£3x (B) y=%3 (€) y=%3x D) y=*=
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10

If cosecO = —g and cosO >0, then the value of cot@ is:

3 3

A -7 (B) © -3

w |~

(D)

In order to find the gradient of f (x) = x> —3x+2 using first principles, which one of

the following expressions would, need to be simplified?

(x+h) =3(x+h)+2-x*—-3x+2

(A) lim

h—0

B) lim(x+h)2—3(x+h)+2+x2—3x+2

h—0

©) lim(x+h)2—3(x+h)+2—x2+3x—2

h—0

(x+h) =3(x+h)+2-x*-3x-2

(D) lim

h—0

2
. - 6 . .
The expression % is equivalent to:
—X
6-5x x=3 x=3
A B C
= ® © 3
End of Section 1
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Section 11

60 Marks
Attempt Questions 11 - 14
Allow about 1 hour 45 minutes for this section

Answer each question on the writing paper provided. Start each question on a new page.
In Questions 11 - 14, your responses should include relevant mathematical reasoning and/or
calculations.

Question 11 (15 marks)

(a) The two shorter sides of a right-angled triangle have sides of lengths 2 + NE)
and 2—+/3. Find the exact length of the hypotenuse.

(b) Find the value of x given that cos30°=sin(x+ 20)0.

L 2¥x2?
(c) Simplify T

X

(d)  Given that f(x)=x" +1:

(1) Evaluate f(-5).

(1))  Find the value(s) of x such that f(x)=35.
(e) Find the values of k for which 3x” —4x+k =0 has no real roots.

6] If o and B are the roots of the quadratic equation 2x* —7x+12=0, find the value of:
(1) o+p.
(i)  op.

(iii)) o’ + B>

(2) For what value(s) of x is the graph of f(x)=1+ discontinuous?

b
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Question 12 (15 marks) Start a new page.

(@) If2x*+3x-5=A(x+1)’+B(x+1)+C,find A, Band C.

(b) A parabola has equation y* = 8x .

(1) Find the
(I)  focal length.

(I)  coordinates of the vertex.
(IIT)  coordinates of the focus.

(IV) equation of the directrix.

(i)  Sketch the parabola indicating the above features.

(©) A ship starts from O and sails 80 kilometres on a bearing of 035° to A. It then
changes course and sails 55 kilometres on a bearing of 110° to B.

N

(1) Copy the diagram, marking on it the information supplied.
(i)  Show that ZOAB =105".

(ii1))  Calculate the distance of B from O, correct to 1 decimal place.

(d) Solve the equation x®=7x*=8=0 forx.
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Question 13 (15 marks) Start a new page.

(a) Points A (=2, 5) and B (4, -3) lie on the line /, as shown in the diagram below.

C is the point of intersection of lines /, and /, and is the midpoint of the interval AB.

(1)
(i1)
(iif)
(iv)
v)
(vi)

(vii)

(viii)

AV
2
A (=2,5)
Not to scale
C
< & > x
/)
B (4,-3)

v

Show that the gradient of line /, is — % .

Hence, show that the equation of line /,is 4x+3y—7=0.
Find the size of a, the angle of inclination of line /,, to the nearest degree.
Find the coordinates of C, the midpoint of AB.

The equation of line /, is 2x—y—1=0. Find the coordinates of D, the point
where line /, crosses the y-axis.

Find the length of AD, leaving your answer in simplest surd form.

The line through AD has equation 3x+ y+1=0 . Find the shortest distance
between the point C and this line.

Hence, or otherwise, find the area of AACD.

Question 13 continues on the next page
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Question 13 (continued)

(b) @1) A point P(x, y) moves so that its distance from the point A(l, 5) is equal
to its distance from the point B(4, — 1) .

Show that the locus of P is a straight line with equation 2x—4y+3=0.

(1)  Describe geometrically the locus of P.
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Question 14 (15 marks) Start a new page.

(a) A function is defined by the rule:

xX+4 x>0

— x<0
(i)  Find f(k*)
(i1) Sketch the graph of y = f(x) showing all its features.

(b) Consider the equation x: 4+ (m - 3)x + m = 0. Find the values of m for which the

equation has two real and different roots.
(c) Solve the equation 2sin(6—60)°= —/3 for —180° <6 <180°.

(d) The locus of a point P(x, y) is a parabola with equation x*—8x+4 y—12=0. Find
the coordinates of the vertex of the parabola.

(e) Triangle ABC is right-angled at C with AB =2 cm and BC = 1 cm. D is a point on
CA produced such that AD = 2 cm as shown in the diagram below.

B

NOT TO SCALE

1 cm 2 cm

C A 2 cm D

(i)  Show that ZADB=15°.

(i1) Hence show that the exact value of tan15°=2—+/3.

End of Section 11



Kambala Preliminary HSC Mathematics — Task 4 September 2016

10



Kambala Preliminary HSC Mathematics — Task 4 September 2016

Student Number:

Mathematics

Task 4 Preliminary HSC Examination
September 2016

Section I

Multiple-Choice Answer Sheet
Circle your response

1 A B C
2 A B C
3 A B C
4 A B C
5 A B C
6 A B C
7 A B C
8 A B C
9 A B C

10. A B C

11




Kambala — 2016 — Year 12 — Mathematics — Assessment Task 2 SOLUTIONS
Gn Solutions Marks Comments & Criteria
Secton 1 ¢
echon =
I | (A) 10.43 !
2 ‘E X \ ‘ ( i
— - = - D
2 A3 2 >
[
3 (B)
4 x-S 20
(8) g
L =z9

-4< x ¢ | (C)
1. |
yi3* (3)
8 Stf\“'__é
5
JaAG“’é
! (¢)
N’ ot O = -4
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SOLUTIONS

Qn Solutions Marks Comiments & Criteria
9. [l Pleen)-f&)

h=>0 N

lim (x+h)2-3(9(+h>+z —»(x2-3>u2)

h=20 N

livm (1+h)2'3(>c+h>+2 ~x%s 3x -2

=20 N

(c)

0. | (x-3)(x-2)

(2 -x) (2+>)

(-3 (15
»)(x///ﬁ (2+%)

(x -3)
—1(24%)

—1 % (x-3)
QL+ X
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SOLUTIONS
Qn Solutions Marks Comments & Criteria
Qi SM
3

(a\ (,L: (2.4‘4’?;)2 + (2'6>

CPe Gr 4B 3 4 -y 3 | e rpists

=y

T | fov exact ana
(b)| 0530 = sin (30-30°)

(0530 = sin 6O

sin 60 = sin <x+ RO)

< = 40 I fn« AN SW &r
oz(i-') F37(4-30) | fov wilang
= QM t | for aupswmer
10(‘9) = <~S>L +
T aAsS +]
= b | fv amfSwier
g:xz+‘
L= 4 | ftﬂ wwlcw{j
v B,

| ]ﬁw oMSWer




Kambala — 2016 — Year 12 — Mathematics — Assessment Task 2

=6

m Mi(‘;:@ 4_/3)2_,020(/&

(2200

=445

I

SOLUTIONS
Qn Solutions Marks Comments & Criteria
(2) b*-4%ac <O
lo -1Zk <O | «fwv\m’kmﬁ
12k < =16
| —Fw QUAS UMY
k> =
&
(€> -') K.'}/é = ’_?_
a
% }_ |
2 fov amiswer
h) 1% /5 = _g
(0]
= 12
A

Y akwsw

| frv W (rrkn?\j

| for apswer

] {}N oS wer (muer be an
€qum‘f0’f\>
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SOLUTIONS

Qn Solutions Marks Comments & Criteria
QJ)Z A(x”y—.,.g(xn) +C
(“ A2+ 20+ 1) + B +B +C
Ax*+ AX+ A+ Bx +R+ C
Ax? s (2A+B)x ¢ (A1B1C)
A=Q
QA tR = 3
t+8 =3 | P gach ABALC
R=-l _ '
— L—)..P incexvrect values,
At+B+( = -5 L< My
Brogress mov ks Mmay
2=1+C=-S Ho “ouvovded.
() y*= 8x
(1) focad length: ta-=$ ‘

0=2

(l'n') vesrtex: (0,0\
(ia'l') focus (2, 0)

(v) dwechix: x:-R

S(Z\O)
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SOLUTIONS

Qn Solutions

Marks

Comments & Criteria

(9 1)

LDABR=IEO-10°
= ‘}0'

Z 0AD = 23S (altwnote
Mﬁus

LOAR = 30 +39

ziost
I‘!'IA) x?.: %024— 5S x - ;Z)( Ko« SC xcOSIoS
X' 11302 bOFb

X5 10% - A e

(7(”>L— 7x* - § =0

X
(x>-g)(x*+1) =0
1;:8 13=-|
&) X = -]

| o M (/vacr( mahen

Nmku"\j

| foy answnr

| Ao

|

Po\d-wlsajw'om
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SOLUTIONS
Qn Solutions Marks Comments & Criteria
B134)|1) m: Y23
X=X,y
4 12 :
g | «RY noylung to show
B g(adu?,r\i
-
3
(.‘) j+ g s T—‘:;:— (X_Q->
3y+9= -4x +1b | v worlang
Yx r3y - F=0 | Pov qmeurtr
1'|'a'> m= +on0
—i e +&/\G
2
6: $3° | fov quswer
@: (ESD—-Sg = ‘a—?o
- -2+t S ,
'V) M= (7 ) —f) I Aﬁwwo\rkmj
= (l' l) | PW AN WY
v) L -y - =0
et x=0
-j -1 =0
3:—'
D: (o -1) l 10»/ coordinates
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SOLUTIONS

Qn

Solutions

Marks Comments & Criteria

) d:J(-2-0)* + (sa1)
N
d: A3t
d=+ %0
d= a+1o

‘/f(> | ox, by, rc)

Tatrbr

- )34—( i—l)
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s 5
J10
Vl'l'|.>A
" = |
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2©
:,‘. xz xi
D 7~
=5 uu\”'sz

’ «Fw oVWhlhﬁ

| o prsurec simplest
sucg o
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| Lov janswer
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Qn Solutions Marks Comments & Criteria
(9 | pA% PR®
G g5V (-7 (1)’
‘ «Pm worlang

Q14

61—423 +9=0
oL X ~‘+J +3 =0

) A{R)= ()4

SR

Y
) * /

5N

b*- Yac >0 /\
(m-3)* -4m =0 \

X*-2x +) 4 jz—loj 429 = Xl—%xﬂbw‘ﬁz-ﬂjﬂ
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(m-a)(m=-1) >0
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| P quuswer
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m

0 arrvld
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QOn Solutions Marks Comments & Criteria

(9] 2sn(8-60):-f
sn (B -b07) = =73

X

-150 ¢ & < 150"
-240" < -0 € 120° /7 | HY domrain
Sq40 ¢ w € 10 //’<0/.
SN U= "ﬁ_
: i
o | P | Wk ing with u
= -b0" -120°
cnd  X=zurbO
©= 0", - 20} | ﬁy OLALS uMr $

(d) )Lz—‘&qu‘kj—l),:o

xF- 8% = -ij +12
(-4)° = - by 412416
(1—‘.})1: -*‘l—tj + A&
(x-4)" = *‘F(‘j'ﬂ

| 105\« wovluhj

Vi (4,7) ( fw vortex
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SOLUTIONS

Qn Solutions Marks Comments & Criteria
2 -
d +IL—2 . LCAB =30 | J’OSL” e L
a =
- I3 4 BAD=150° (150 - 30°) | foe|showin g e=1S
CD= At43 A ABD is anisoceles 9
Hon|od ™
- . £ ADB = 5 x30 o )
tan©® =_ 1 | v £ cAB =30
Q+13 = 5
6=15° | Po recognition of
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D 2113 | fac [toun cocho
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23 a3
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