NORTH SYDNEY GIRLS HIGH SCHOOL

2006

YEAR 11 EXAMINATION

Preliminary Mathematics

General Instructions
Reading Time — 5 minutes

Working Time — 2 hours

Write using black or blue pen
Board approved calculators may be

used

All necessary working should be

shown in every question

Total Marks — 84
Attempt Questions 1-7
All questions are of equal value

TEACHER:

NAME:
STUDENT NUMBER:
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1 /12
2 /12
3 /12
4 /12
5 /12
6 /12
7 /12
TOTAL /84




Total Marks — 84
Attempt Questions 1-7
All questions are of equal value

Begin each question on a NEW PAGE.

Question 1: (12 marks)

a)

b)

)

4-23

Find the value of ———————= correct to 3 significant figures.

V6-14-1-78

Express 0-21 as a fraction in its simplest form.

Show that is a rational number.

1 1
+

3-42  3+42

x—1

4

Simplify % —

Solve the simultaneous equations:
x—y=2
3x+2y=1

3

1Y) 4
Evaluate | —
16

Factorise 125a — ab’

Question 2: (12 marks) Start a new page

a)

b)

4
2

Simplify the expression —
Py P x2+6x+5 x*+5x

Solve the inequality | 16 —4x | > 8 and graph your solution on the number line.

Solve (2x + 3)* =25

Factorise completely x*—x*— 12

Find the coordinates of the centre of the circle x* + y* — 2x + 6y + 1 = 0.
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Question 3: (12 marks) Start a new page Marks

a) In the diagram, AX || BY || CZ.
AB =14 cm; BC =21 cm; XZ =30 cm and XY = x cm.
Find the length of XY giving reasons. 2

/ \&
o

30 cm

21 cm

~Ia
—

b) I
X
M N

A LMN is right angled at M. X lies on LN such that MX L LN.

1) Prove that A LMX is similar to A LNM. 2

i) Hence prove that LM* = NL x LX. 2
c) Sketch each of the following, showing their important features.

1) y=425-x" 2

i)  y=[2x-1| 2

ii1) y=x(x+2)1-x) 2
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Question 4: (12 marks) Start a new page

a)

b)

d)

A piecemeal function is defined as

f(X)={

-x°, x<0
5x—-4, x=0
Evaluate f'(-2) + f(0) — (1)

State the domain of the function y =+/2x+5.

Sketch y = 5" — 3 and hence state the range of the function.

Sketch the region in the number plane which y <4 - x> and y > -2
hold simultaneously.

The diagram illustrates the graph of y = f(x). Copy or trace the graph
onto your examination page and, on a new set of axes directly below,
sketch the graph of its gradient function, y = f”(x).

|

y=/()
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Question 5: (12 marks) Start a new page

a)

b)

The diagram shows the points P (0, 3) and Q (6, 0). The point M is the

midpoint of PQ. The line MN is perpendicular to PQ and meets the y-axis at V.

y
A

P, 3)

(6, 0)

N

1) Show that the gradient of PQ is — .

i) Find the coordinates of M.

1i1) Find the equation of MN.

iv)  Show that the coordinates of N are (0,—% ).

V) The quadrilateral PNQR is a parallelogram. Find the
coordinates of R.

Find the perpendicular distance from the point 4 (3, —2) to the
liney=2x+5.

Find the equation of the line which passes through the point of intersection
of the lines 2x + 3y = 5 and 3x — 4y = 7 and which also passes through the
point (-1, 3).

Question 6: (12 marks) Start a new page

a)

b)

c)

d)

Find the value of 6if 0° < 6<90° and tan 20° = cot (6 + 30°)
If sin x° = % and cos x° < 0, find the value of tan x°.

Prove that cot® (1 — cos” 8) = cos” 6

If 0° £ < 360°, find all the solutions for 8 for
2 sin@ cos O —sin 6 = 0.

A boat leaves port P and steams 80 nautical miles on a bearing of 110°.
It then turns to a bearing of 190° and steams a further 100 nautical miles.

1) Draw a diagram illustrating this information.
i) How far is the boat from P to the nearest nautical mile?
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Question 7: (12 marks) Start a new page

a)

b)

Differentiate the following:

1) y=5x"—3x

i) f)= %SH)

: 8
Consider the curve y =x + —.
X

1) Find the gradient of the curve at the point P where x = 2.
i) What are the co-ordinates of P.

ii1) Find the equation of the normal to the curve at the point P.

2
At what point on the curve f(x) = x?— 5 is the tangent parallel

to3x—y+2=0?

End of paper

Marks

[y

MINNA Vaner 1 1M Mathamatineg Vanelir Dvaminatinn



Question. ane

=) Q-02A5%0..

\
i~

C/) 33—V +31—\F2l

= 32 33—y

EESER RN

G

” g -2

=

L2ee3

Solutions

_ d\) 3 4

- ae) -3y
IS

M‘;Qw

) a{l&b jb )
= o (5 ir)(él‘:—& bu\r*-\r) ’

oo

1=

(2 S(E)
() = 4 (D)
> (3 +SY (D

G
o (AAS)

I

= Mﬁl

>C (1*S>( x+1)

L (EED(x+)

,W:RQ hg»+x}>8

16~ 4> & ]é 4\—1 <= t&-

o ¢

= g-3x+3

[2=%

= W3
B

. 'Q’> R -~ Ay =

Tdo> -§ dx 2 -24

X< x>

N
J

>

0
O AFQy =

s = 5

r
I}

\

> o -
Y=
)
St =~)

e ,,,,___,__%ac,‘_,—l o s )

MINNA Vaner 1 1M Mathamatineg Vanelir Dvaminatinn




- Question o

R e - G
(a4 (o + 3)
oW (T + 3 o
Lt () (erR) (x4 3) SR

B = T RISV ATE I B b N

(o= I>L+ (a‘rS)l =9

Cere (1,-3)

Dy estion, Parece

D AB - AL a fan ccelal diaves UL cad
B Ao 51 A fomidy of paratal doves ol st oM

B N
ad (30-x) ' -

S S
3 (o~
Go-Ax = 3=
Sx =60
X= o

b} BURNY NS 5 SHV.N SN — B
L RXME LLUN Ved\ 0T
e DM LALLM Y\}»ziuwvwaw:?d )

v Lo X rebia oy sice of sty Alonos\es
LN Y d o

. l 2 o
el b s NL B X

MINNA Vaner 1 1M Mathamatineg Vanelir Dvaminatinn



S (uu) »ﬁfgc,(itt\;l)(\-x> B

R i [a}

o QuesMow Rour

ey TSN I

S S St = SR

C - E

MINNA Vaner 1 1M Mathamatineg Vanelir Dvaminatinn



= ‘i

P T m
~ -\

Sl Az

v[\f\) 3/‘—0\0\;%,\- MmN w Q|

Yoy ()
af-——v&tx* %)

1)

Cay-3
513_, -3

,LE, Q:Lt\?:l B
Mo~ 12

]

e (.;zx+3a-:>> JQ(BDbL\:K\ 7) =0

()23 v k(3D - q{s)—7)~
(-ar1-5) rk(-3-12-7) =0

Xtk ( ,‘,,2_,;;) =0
R _23% ,:,,32 e
o ho=37

(2o 3‘3 —5) + _\\\_( 3>L“\‘\A\*’D =0
N(Axr3y~S) + o (3xly -T=o
23>+ 334 =55 ¥ 3 -y - T=0O

,,°?51+é’2?3 -2 =0

Questfow  =\5c
= @% 70
= *3?’,,

10

_ O = LFJL-Q\;J - ﬁ R L{..O :
S e .ZW“‘@_ 0 s @ek0
Q) 39?0 q(oﬁ Yy ‘i o |v) 2w qtmam\v& Sy 40

e I Ry =‘ci e

g N Y
,,,,,, N A I & T NN I S
n(o-h) | %1
G)

L@ R ",( 2 ;_ﬁ ‘/é)ﬂﬂ __'ff; |

= @stO

cos'e x

AL *Q

SO

c&-& N

& 2 AF_,\ b

) = st -
<=5 = RRS3

Ca- ] a(3) -1ty (5)

V@& |

6t S

Nyree N ) -
z L .

MINNA Vaner 1 1M Mathamatineg Vanelir Dvaminatinn



o &Mfﬁg\a_y@:og

A) D aln QeSO fs,'&w@ -

A ® (Qws® —\) =0

S ©=0  of 2o O

_ < o M
e-= O),J?Q/ 36O

,Ces@:\/a

©=.0 , 60 I%
7

o~

, o\ﬁ |
A= B ¥59..
J(\AQ_ &\JD‘\‘QWQQ \,3 Q(?Q‘(O\((

\\:O
2o = |

Q= éoc) 300?,”

o . o |~
7)”300 , 360

B0T 4 00 - Q (80),00@ Cos l0Q°

L £ = 52° —f 15 -3

_:_ 51— \ + Lbl ~3x

%@ = 1S >

'-\’\AQ_ rcs!u'aw\‘ O\k? w—\
9 5
@'\) % = QT X

» 6

P s (Qﬂﬁ

() %Vc\e&m\,\i‘ O-RV\DCW\—G\&

\;5—(9 =\ Q:C-*&)
Wb = e
N X (i

c,) .»3 =3 > +) %mc&x;.\ix\ 3

@) = SxrT3sxc

X =C

S s (b )Q,,}z\“\wz&_&k@w\?\* “

N
oyl

QRM\&& o va‘\é ¥2=0

MINNA Vaner 1 1M Mathamatineg Vanelir Dvaminatinn




