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SYDNEY TECHNICAL HIGH SCHOOL

HSC ASSESSMENT TASK 1
DECEMBER 2014

General Instuctions

Working time - 70 minutes

Write using black or blue pen
Begin each question on a new page
Board-approved calculators may be
used :

All working should be shown in
every question in section 2

Name :

Teacher :

eIl atics

Total marks - 60

Section 1

6 marks

o Attempt Questions 1 — 6

s Allow about § minutes for this
section

Section 2
54 marks
« Attempt Questions 7— 15

= Allow about 62 minutes for this
section
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Section 1 — Multiple Choice
For Questions 1 -6
indicate which of the answers A, B, C or D is the correct answer.

Record this on your answer sheet
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Not to scale

The value of @ in the above diagram is
(A) 9

(B)

(C) 12

(D) 12.6

Question 2

Inthedizoram, LC4AD =114 & 408 =32" DEis astraipht Hine. 4G bisects £CAB.

FA

(Aa) 33
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Dy 8



Question 3

What are the co-ordinates of the focus of the parabola, (x — 2)? = 8(2 — y)?

Question 4

What is the value of k if the sum of the roots of x2 — (k — 1)x + 2k = 0 is equal to the product of
the roots?
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Question 5

The first term of a geometric series is 81 and the fourth term is é. What is the value of the common

ratio?
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Question 6
The centre and radius of the circle with equation x2 + y2 — 6y = 4x are

(A} Centre (0,3 ) radius 2

(B) Centre (0, 9) radius 2
(C) Centre(2,3)radiusv13
(D} Centre {2, 3 ) radius 13
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Section 2 :

Question 7: Start this question at the top of a new page

a. Solve6x?—23x—4 <0

b. Evaluate}_;3772

. Inthe diagram ABCD is a rhombus where £ DAC = 54°% and DCis produced to T.

A o B

540,

p] C T

Copy the diagram into your answer booklet
i. What is the value of L DAB ?
ii. What is the value of Z. BCT ? Give reasons.

Question 8: Start this question at the top of a new page

The first three terms of an Arithmetic sequence are given as
X, 2x -k 2,4x — 1,

a. Find the value of x.
b. Find the value of the 12" term in this sequence.
c. Find the sum of the first 20 terms in this sequence.

Question 9: Start this question at the top of a new page

a. ifaand B the roots of the equation 4x2 — 3x — 6 = 0, find the value of
i. a+B

i (a—B)2

b. Write down the locus of a parabola with vertex ( -1, 3 ) and directrix y = 5.




Question 10: Start this question at the top of a new page

a. Find the value of A, B and C given,

3x2 -4 S A(x+ D?*—Bx+2)+C

b. Find the sum of this series

A8+ 24+ 12 4 o+ —
32

Question 11: Start this question at the top of 2 new page

P{x.v)

v
=

o A(2,0) " B(6,0)

i Write down the gradient of PA in terms of x and y,

il. Find the locus of all points P such that angle APB is a right angle,

iii. Deduce that the locus of all points P such that angle APB is a right angle is a circle.
Write down the centre and radius of this circle.

Question 12: Start this question at the top of a new page

a. A parabola P has equation y = x? — 6x + 12
Write down

i The co-ordinates of the vertex of P.
ii. The co-ordinates of the focus of P.
iii. The equation of the directrix of P.

b. Find the equation of the tangent to the parabola x2 = —8(y - 4) at the point (4, 2 ).
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Question 13: Start this question at the top of a new page

P Q
[*) 7
T‘\“\ ,,'E/’I/
i . 7
[ \\‘\120%/ /
o oS
\‘\ //«a\‘\ 7
L ., /
| B0%~ A TN 80%/
) "R

NOT TO SCALE

PR and QS are straight lines intersecting at a point A. Also PS = QR,

L PSA=/QRA=80%4PAQ =120%and L POA = x.

a. Copy the diagram into your answer page
b. Prove that APSA is congruent to AQRA
€. Hence, prove that APAQ is isosceles and find the value of x.

Question 14: Start this question at the top of a new page

a. Aseedling with height 46 mm is planted and its growth tracked. Its height after one week
was 59.8 mm and after a further week its height was recorded as 77.74 mm. If the seedling

continues to grow at the same rate, find,
i. [ts height after 6 weeks

ii. The week in which it's height is first recorded as over 1 metre

b." Find the value/s of m required for the line ¥ = mx — 12 to be a tangent to the parabola

y=2x2—x—-10




Question 15: Start this question at the top of a new page

in the diagram below AB // XY // DC.

NOTTO SCALE

Copy the diagram into your answer page

a. Provethat AAXB is similar to ACXD
If XB =12 cm, XC=30 cm, BY= 8 cm and YC=24 cm,
find the length of AX and DX, giving reasons.

¢. Hence, find AB: DC

END OF ASSESSMENT TASK
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Question 1. b, x2=3¢-y) —= 1 = by
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bY 2% - 10 = M- 2

2% % —rax + D=0

2 — (t+mlxr + 2 =0

£ 'lﬂmae/\”]" A =0
b*-4dac = 0

(L+m)? = 4(2)(2) =0

L £ s — o = O

M> L 2 — 1D =0

(m + 5 e —3\‘:—0

m=“51.m:3
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L In AA%YB  and ACxD

LAKRB = 4 cxp (\Jer-liCaMA.f Oppcs\}h&j

2 BAX =/ per

0% AAXB (11 ACKD (‘eqx_,l_l"mqw'iaf).
o

(atlenate angles AB 1 en) |

”‘ﬂ\ - ' \
\

\

=4 ]
j\\ ¢Dk E-EJ:;F
NN
3 Vogd i

r’a.‘lﬂo u‘@ m"—e)cs@.(r}s one

posallel  liaes
28 L = 240
S e

Li¥eowe A% =10 om
Y - R
IR 3
8y = 288
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