Sydney Technical High School

Higher School Certificate

Assessment Task One
Term 4 2010

MATHEMATICS

Time allowed- seventy minutes

General Instructions

O

O

O

Working Time — 70 minutes.
Write using a black or blue pen.

Board approved calculators may be
used.

All necessary working should be
shown for every question.

Begin each question on a new page

NAME

Total marks (64)
o Attempt Questions 1 - 8.

o All questions are of equal value.
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Question 1 8 marks

a) Write the equation of the circle with centre (4,—1) and radius 7 units 2

b) Solve the quadratic equation x(2x —3) =5 2

c) In the diagram below AE =ED = AD =DC, £Z4DC =90 and AE || BC.

£ZBAC =51"
A B
E
|
D ' c
i) Find the size of ZFEAB . Give reasons for your answer. 2
i1) Find the size of £ABC . Give reasons for your answer. 2
Question 2 (start a new page) 8 marks
a) Derive the equation of the locus of a point P(x,y) which moves so as to be
equidistant from the two points 4(-2,4) and B(8,-3) 3

b) For the parabola (x=3)* =20(y +5), find:

1) The coordinates of the vertex 1
ii) The focal length 1
1) The coordinates of the focus 1
iv) The equation of the directrix 1
V) The equation of the axis of symmetry 1
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Question 3 (start a new page) 8 marks

a) If ¢ and B are the roots of 3x” +4x—12=0, find without solving the equation:
1) a+f 1
i) af 1
ii1) —+— 1
a
v) a’+f? 2
b) Find the values of the constants A, B and C such that 3

3x? -8x+6=A(x-1)  +B(x-)+C

Question 4 (start a new page) 8 marks

a) PORS is a parallelogram. PQ is produced to 7 so that Q7=0QR and PS is
produced to U so that SU=PS. It is now discovered that 7, R and U are

collinear.
i) Show that SU=RQ 2
ii)y Prove PQRS is a rhombus 3
P Q T
S
R
ub
b) For the function y = kx* - 43x + k-1,
i) find an expression for the discriminant. 2
ii) for what values of & is the function positive definite. 2
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Question 5 (start a new page) 8 marks
a) Find the axis of symmetry and the vertex of the parabola y = 5x2 + 10x + 2. 2
b) The roots of the quadratic equation px? — x + g = 0 are -1, 3. Find p and q. 3

c) Solve for x 3

3
x+5
Question 6 (start a new page) 8 marks
a) Find the discriminant of the following equation and state the nature of
the roots 2x*+3x+5=0 2
b) Solve 2(x?+1)2-19(x?+1)-10=0 3

c) In the diagram below DE || CB, DE=12c¢m, CB = 18 cm and EB = 8 cm.

A
D R E
“12¢cm
8 cm
c 18>cm B
(i) Prove that A ADE ||| A ACB 2
(i1) Find the length of AE. 1

Page 4



Question 7 (start a new page)

a) A parabola whose equation is y = ax?, where a is a constant, has the line
y = 12x + 3 as a tangent.

i)

By equating the two given equations, find a quadratic equation in
terms of x and a.

By using the discriminant of the quadratic equation found, find the
value of a.

Find the coordinates of the point of contact between the tangent
and the parabola.

Sketch the parabola and the tangent line, showing the co-ordinates of
intercepts and the point of contact

8 marks
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Question 8 (start a new page) 8 marks

a)

b)

Write down the formula for:

i) the nth term of an arithmetic series with first term @ and the
common difference d 1
i) the sum of the first n terms of this series 1

A particular spider’s web consists of a series of regular hexagons with a
common centre O, held together by rays through O, as in the figure, where
only some of the hexagons are shown.

c B
/V4 \ \
D \ /v A
\V \\/
E F
NOT TO SCALE LENGTHS IN CM

The vertices of the smallest hexagons are 4cm from O. The vertices of the

next hexagons are 2cm further away and they continue at 2cm intervals along

the rays until the vertices of the last hexagon ABCDEF are 60cm from O.

iii) How many hexagons are there? 1

iv) What is the length, in cm, of the perimeter of the smallest hexagon? 1

V) What is the total length of thread used by the spider in making this web

(including the six rays from O)? 1
)] If 4**1 =22 finda 1
i) Hence solve 4*t1 -~ 12(2*) +8 =0 2

END OF EXAM
QOO
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Term b

&ggﬁ on ,!
\ ) =49

-4) 2+
qgﬂ) =1

(x -\ +

x (dx-3) =5

- 3x-5=0
(x41) (2 -8) =©
x=-f x=%

5)

)3) LEAD =Lo” (equilaterot friamgle)
LOAC = 45° (rignt -angled isembq
LcAg > 51° (quen)

S LEABR T ISE°
&) LEA® +LARL =180° [(ointestor amS\Q
196" 3 LABL = 180 [in / Umas
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) pt113\
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7) vertex ( 3-5)
) focod lhopl = 5
Cv\) wAd (3,0)
W) olirechdx  y=-10
v) x=3

)

Technical Wal School
Assessment Task One

1010
Quesiion 3
o) Ix*s -1 =0
. -y
4,) K3 P- 3
Q) 4P = 3y -y
ey LA oR -4 L
Lu-) ot P ';_g =3 =3
A

5) In*-82 + 6= A(x-i)+8(x-1)rc

R-ng = ﬁ(a&-))z'i—ell-l)-} c
= A[x’-:un) +B8x -6+c
= Ax*- aNu+rBx + AB+cC

r =3
- =-2R 26
-% =-2Ax3+8
d =-a
A-B+C=2 6
-3--"A+C = b A =3
C =) &=-2
c=\



Q\zes’hon 4

A 8

i

&) ln DTSR 4 Rsv

T OLTAR » LRSSV

P

-

s

L) LRSY = LQPS (Lorﬂpbondmj L's
s& || pT)

LTOR =285 (wertsponding L'S
QR ||PY)

AR = PS5 (opp side oF pwal\e\oam-}
4V = PS C%wem).
AR =sv

*LTQR = LRSv (proven above)
+ QR = oY (_?m\MM obeove)
* LRTQ = LuRS (tornoponding L'
PT )| sR )
. DTRR = MRSV (AAS)
w QT =sK
AT = &R
- BR=>se
(odiocent sideo off tha
pova nam  PARS)

S PORS is a rhombus

b.i) \3-\41‘- wdd ¢ v -1
r X
D= b -Yac
a = (4B -unxk (k-1)
D= 4% -4KR*tw K

PO'DH'\J& dée\g\:t@

a>0 48 +kK-4k*<O

neo  bxir-ak-4g >o
K*-K-waro
(K¥3)(K~%) >0
K<=-3% K>4

Dnhj wlohon K>4

9

‘» QUQSHO& 5

6) 4- AT+ 10% +2
x~ "9 2xg =-1
verbes (-1,-3)

P:L"-ar.i-q,=o
xz- Lx s z 2o
P P

b)

ouB-",';

A+ pB=-1+3 = JP.

P23
.:W s - ;Z
ot B /F 1x3 P,
- N 2 -’-z
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x4 8% <36 =0
(xs)(A-%) = o
x=-9, .

. x= i

but x>0

_Queshon b
)

Ax*+In 15 -0
D= b* kac
A=32-wxadn8
D=-3) <o

N <o a>o

No (-Qa,\ Yyools
PosiYive de?m;’«e.

by a(x B ) - l‘l[x #1) ~lo=o

Ak me= ot
cdm?-19m -10 =0
‘(Rmi-l)(m-)o) =0

<1 o

m 2 3 m io
J(.“.'P\'-li J(."a—\’\o

x" e -3- %729

No Selutson x==3

In NADE 4 DA GC

Lk s Lommon
LAED = LABL [Correope ndlns L's
Lgoﬂ LAcC® \\n

- DADE || Anee (qu.mgu\w)

¢ \',)

i)

= \axﬁ 3
ax*-12x-3 =0

s a Lomgeat to

i) Since the line
(one ponr\“' °'e

Yo ?Ma\oo\a
Oanbo.cb) the rools are equod
Aeo  (ma)i-kran-3=o
1%y +12a =0

4% = ~12a

oas=-12

m) Pou&ag lontock q=-12
O.)L SArte 3 =0
~ax*~\ax -~ 3=0o
44 4x sV =0
(ax+VN* =0

i
XL="a

\5=-3




113 ’7 \3= 1Ax+3
(o,s)
(-'1‘;10)/ y >
2'!-5)
\5=-\Q31
S. eStion ¥
ail) Th=a + (n-1) d

(,L) N %‘[.’la s (n-Nd]

(;L) a4 b @ard) (Me242), ... | O
d=2 4,6,%,-..,60
Th=60 60 =41 (n-NA

o=44+3n-2
D% = &n
n = &9

“ There one 29 \\exa%om

w) fan reﬂv\ou l\o.x& on Com he
divided 1nte b e.qm\o&“al» Hovwgles
The sides of We Smallest reyvios
Nexowaon one 4cm . Peimeter o
Smollest reau\a( N.xaacn 15 bxt=2tcq

«\ Sum o(’ \\exafn pu‘.mduo
=[ox¥) £ (bxb) + (bx8) + ...+ [6x60)
= J% s+ 3bs 4€2... + 360

Sns 3 [2:: 2% + (9-1) x 12 ]

a=ay
d =12 =~ /4.5 x 336
mn=329 = 5868 cm

.t_ms-\.h 9(2 b cays L x 60 =360
< Total 4_.,,.%.\4.. 55b% + 340 = 592§¢

. x4 _a
b) q :z(m) f a®
= dasrd
45-?\_ ‘1(21) yg=o
@) - @@ g e
e TP LR
@P-at- 1@ s =o
Lok me 2"
4m* - 12m+ % = o
@Am-4)(am-2) = ©
m= & m=\
2x= 2 %)
X s s L =0



