St Catherine’s School
Waverley

" Year || Mathematics

Preliminary Task |

10 March 2016

Time allowed: 55 minutes plus 3 minutes reading time

Total marks: 40 marks
Woeighting: 10%
INSTRUCTIONS

» There are 2 sections — section are NOT equal value.

» Start each sectlon in a new booklet: ‘
o Section | consists of 3 multiple choice questions and questions 4 and 5.
o Section 2 consists of questions 6 and 7.

Start each question on a new page.

Marks for each question are indicated.

All necessary working should be shown.

Approved sclentific calculators may be used.

Students will be provided with the HSC Mathematics Reference Sheet

Marks may be deducted for careless or badly arranged work.

éECT!ON I START A NEW BOOKLET

Questions [-3 are multiple choice

Choose the correct answer: Answer in your writing boaoklet.

QUESTION | (1 mark)
5
H
The value of -?i(os—)' , correct to 3 significant figures Is:
V7
(A) 1.603 (B) 1.604 {C) 1.60 (D) L.61
QUESTION2 (1 mark)

The a!get;raic expression 27a” -+ 8b% when fully factorised is:
(AY (9a + 2b)(8a® + 165 + 2b%) (B Ba-+t 2b){(9a? — 6ab + 4b%)

(C) (3a+ 2b)(9a? + bab + 4b%) (D) (3a+ 2b)(9¢2 — 12ab + 4b?)

QUESTION 3 ) - {1 marl)

1
After rationalising the denominator, the expression 55 Is equivalent to:

3v244J5 @ 3ﬁf\{§ 3VZ4+yE 3VZ4/5
23

A =53 ) ©= ©=




QUESTION 4

START A NEW PAGE

(a)  Expand and simplify:

(b)

(¢

0 Sx—3(x+4)

fif  (3m-—2n)?

) (x-2(x?+3x+5)

W) A= 1)

Factorise fully:

W pP-8g

@ G-20-7b-2)
(i 3x24+7x -6

. 5 1
(jy) t +2+§

Find integers a and b, such that:

‘J%za+b\/;

QUESTION 5 START A NEW PAGE
{13 marks) () Solve:
® |x+4=5
I () |5b—21=2b+4
() 2542 =g
|
3
(iv) mz= %
2 M 4t -1lx+6=0
v Zmi4+3m—-4=0 (Leave your answer in exact form)
gy XL x+3 2
2 ~ B R A
! ' END OF SECTION |
I
!
|
-3

(15 marks)




SECTION 2

QUESTION 6

(@

(b}

©

Solve and sketch the solution on a number line:
(6] [3a—-2}=1

(i) *?-3x<10

Solve simuitaneously:

{2p+3q=—4

O t3pt2g=-6

" x4y=5
() [ x4+ y2=25

Simplify, leaving your answer as a single fraction:

12ab--6b? .

Sab s
. " m?-9 | m?-3m
(8) m2-m—12  m2—-9m+20
\ 5 r
(i 2046 -l-pz_.9

1

) (X

START A NEW BOOKLET

(20' marks)

1

QUESTION 7 'START A NEW PAGE

{z)  WVrite down 0.283 as a fraction in simplest form,
You should include all necessary working.

{b}  Expand and simplify, leaving your answer in simplest surd form:

&5+ 2VDE6 - 1)
(c)  Factorise fully: a® -+ 3a®b + ab? + 353

(Y  Factorise fully: 4x* + 8x% —12

END OF SECTION 2

END OF TASK

{9 marks)




HSC Reference Sheet
Mathematics

Factorisation

a5 =(a+b)(a—b)

S+ = (a+ b}(a —ab+ bz)

a- b ;(aHb)(a2+ab+b2) !

Angte sum of a polygon
§={n—-2)x180°

Distance belween iwo polnts

d= sz_xl +Hy, - )’1)

Perpendicutar dislance of a peint from a line
d= ]axl + by, +cl

Jat + b2

Slopa (gradient) of 4 line
m= Y27

Equation of a circle
(x-h}z +(y— k)2 =r?

Trigonometric ratios and ldenillies

ite si 1
opposite side . cosec = —

sinf =
hypotenuse sing@
cos = adjacent side sech =
hypotenuse cosf
ite si ind
tang = op?ostte s.ide tand = sin
adjacent side cosf
cosf
cotd =
sind

Exact ratios

V2
o
1
Sine rule
a b c

Coslne rule
et = gt +h% —2abcosC

Areaofa triiangle

Area = %absin C

Xy =X

Polnt-gradient form of the equalion of a line

y=y =m(x-x)

nth term of an arithmetle serles
T =a+(n-1)d

Sum to i terms of an arthmetlc serles

:%[2a+(n—l)d] or SH=%(a+I)

nih term of a geometric series

JE— |
T =ar

Sum to n terms of a geomelrlc serles

S:M or S~£~Lnl

" r—1 " 1-r

Limiting surm of & geometric sorles

{2
§=—"—
1-r

Compound Interost

A,;P(Hﬁr

HSC Reference Sheet
Mathematics (continued)

Diferentiatlon from first principles

f’(x) - }li_l;rlljf(x'l";z—‘f(x)

Derivallves

If y=x", then ?znx""l

e
dy du
I uv, th —)’_ hils
y= gn dr udx dx
S v
dy dx dx
If y=—, then [
y= ar %)

dy el
If y=F then — = F'(u}—
y= Fa), then 2 = p(u 2"
If y=e/® then ¥ = {x)e/®
y=e m A (x)e
= d _f(x)
If y=1o ] s th
y=1log, f(x)=Inf{x}, then —= &= 7o)
o dy .,
If y=sinf{x), then o S(x)cos F{x)

If y=cos f{x), then j—izhf'(x)sinf(x)

.If y=tan f(x), then %z Fx)sec £(x)

Solution of a quadrallc equalion

. rbEVE —dac
2a

Sum and product of roots of a quadratic equation

b ¢
ot b= =
B a aft ;

Equation of a parabola
(x=h) = tda(y-k)

Integrals

7 dx (ax+b)"”
J'(ax+b) d _——( D Fis:

[eax+b dx = iea.&b IC
a
£
d —
J Ftkek ln.]f(x)|+C
jsin(axﬂ-b)dx = —%cos(ax-fb)ﬂbc-
fcos(ax—} bydx = %sin(nr+b)+c

fsec"(axukb)dx = étan(ax-}- b+ C

Trapezoidal rule (one application)

b
f F)de = 228

[f(a)+ £(bY]

Simpson’s rule {one application)

ij(X)dx = [f( )+4f( J+ f(b)]

Logariikms - change of base

Angle measure

180° = 7 radians

Length of an are
I=r@

Area of a seclor

1
Area=—r%g
o
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