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MATHEMATICS
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Time Allowed: 14 hours plus 5 minutes reading time

INSTRUCTIONS:

» This examination contains three sections:
Section A (20 marks): 20 Multiple choice questions
Section B (20 marks): 20 Short answer questions
Section C (60 marks): 6 Multi-part free response questions each of 10 marks

» Allow approximately 15-20 minutes for Section A. Answer on the multiple choice answer
sheet provided.

* Allow ap’prdximately 15-20 minutes for Section B. Answer all questions in Section B on
the examination paper. I

* Allow approximately 50-60kminutes for Section C. Answer all questions on the paper
provided. Label your questions carefully and show all necessary working.

» Marks may be deducted for careless or badly arranged work.




SECTION A: Answer on the answer sheet provided [20 marks]

L.

Simplify Ta-6+3(2-a) -

(A) 4a-3 B) 10a-1 ©) 4a (D) 10a-3
2 l3
2. (2a)
A)  6a% (B) 84’ ©  8aV ©)  6a’
In the diagram, z =

(A) 15 B) 75

<© 30 (D) 18

4. a’ xb* =

(a)  (ab)” (B) (ab)™ € (a+b)™ (D) a'b"

5. When simplified, the expression /8 — /2 becomes: g

a) 6 ®B) 2 | © 42 D) 32

6. The number 0.0003745 can be expressed in scientific notation as:

(A) 3.745x10° (B) 3.745x10° (C)  3.745X 107 (D)  3.745x10*
7. Simplify (3a+4)-3(5-a)

@A)y -l (B) 6a-ll1 © -1 (D) 6a-4
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8. Which one of the following is NOT equal tova®
3 3
TA)_ ala .® ¥a C) a? ®) (Va)
9. In the diagram,
(A) z=8sin28° (B) z=8cos28°
8 8
C = =
© =gw © oo
b
10.  Expand the expression(2x —3)(2x + 3)
(A) 4x*+9 (B) 4x*-6x+9 (C) 4x*+6x-9 (D) 4x’-9
11.  Thesolutionto 2x-3=5-3x is:
(A) x=% (B) x=-8 (©) x=—§- (D) x=—-§-
12.  The gradient m of the line /; in the diagram is
N
(A) m=—
& 5/\
B m=-2 b - 7
5
5 h
C ==
© m 3 .
5 l/
(D) m= _'3" \/%

[£S]




-2

13. Express — asasimple fraction:
16 2
9 8 4 3
A - B - C — D -=
@ 3 ® 3 © 3 © -
" 14, Which one of the following is NOT a correct factorisation:
(7?) x?~6x = x(x—6) B) ax+ay-bx-by=(a-b)(x+y)
(©) x*-5x-6=(x-3)(x-2) D) 4x*-9=(2x-3)(2x+3)
15.  Inthe diagram, the bearing of A from O is: N
A
(A) 256°N
(B) 104°N
104° ‘
(C) S14°W 0
(D) 076°S A L
- -
P—
. , 2 An
16.  When r is made the subject of the formula A =4mr" we get:
@) =X ® r=Vim © =Y o =2
47 47r 4r
17. 5 with a rational denominator becomes:
5v3
18 243 63 5v3
A —_— B —_— C —_ D —
@ ® = © = WIS
18.  The midpoint M of a line segment that starts at A(5-2) andends at B (-2.2) is: '
: 3 7
(A) M(-z-,OJ (B) M(3,0) © M(E’O) (D)  M(-9.6)

o
-:3,
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"19.  6x*+x-2 can be factorised as:
A (2x-1)(3x+2) B)  (6x-1)(x+2)
€ (2x+1)(3x-2) (D) (3x-1)(3x+2)

20. Constance thinks the solution below that she gave for the inequality % -5>1-4x

may have mistakes in it. Indicate what you think by choosing A, B, C or D

§—§-—5 >1-4x
9 .
3x-10>2-8x line 1
-5x-10>2 line 2
-5x>12 line 3
x<£—2— , line 4

5

(A)  There are no mistakes at all
(B) A mistake appears in line 1
(C)  Mistakes appear in line 2 and line 3
(D)  Mistakes appear in line 2 and line 4

End of Section A
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Section B Answer in the spaces provided [20 marks]

St
-

6.3-2.1
85+4.4

Find the value of (to 4 decimal places)

2. From the diagram, write down the value of tan 4\ as a fraction
1o
3. Factorise x?=5x+6
4. Simplify 5x(2-x)-3(2x~1)
5. Find the distance between the points (5,3) and (2.-1)
6. Simplify: 7200 (do not leave as a decimal) ’
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7. (x+ 3)" = (x-3)" =12x True or false? Show your working!

8. The line y = S5x+b passes through the point (1,4). What is the S/alué of b?

0. Find the size of aﬁgle o (to the nearest degree if necessary)

2
NE]
a
1
1 4
10.  Write the expression ——-in the form x?
Yx -

" 11.  Are the two lines 2x+ y+4=0 and y=-2x-1 parallel? Give a reason for your
answer.




12,

Expand and simplify (\/—3_ - «/5)2

13.  Write as one fraction —-1—+ _—
14.  Write the i_rrx_equ_vz}li:trywthg_t_g represented by the shade region below:
e g T T S : B - i /j,a" g
. — - /\y {/:,/,,;/j IS

Pty r

A ML

&~ ;ﬁ”;}, / f/’
ra 'J:," ‘J’";'/'/S 7 /
s £ .. g

L ff« ? 2

A
x’{"’;' 2x-3y=6

15.

-2 -2

5'x

Simplify ——— leaving your answer as a fraction with positive indices
-7

16.

What can be said about the relationship between the lines 3x~4y=7and y = —g—x +1

by looking at their gradients? Explain your answer. '
L . — T




; e ey e 2:_ e e = -
17.  Anthea is three times as old as Georgie and in two years time she will be twice as old as
Georgie. What is Georgie’s age at the moment?
; . L e —
R
f
|
18.  The point of intersection of the lines 2x+5y =7 and ax+7y=10 is (-1,2) What is the
value of a in the second equation? ' .
19.  Circle the one statement below that is NOT true:
(A)  sind5°=cos45° ® (2v2-+3) (242 ++3)=4-3=1
1+ - I+x |
© 1= (D) A bearing of N35°W is the same as 325°N
1-— *~
X
20.  What is the value of the smallest angle in the diagram below?

o

S it S e AT

end of Section B
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SectionC - = } . [60 marks]
o Answer on the paper provided
o Marks may be deducted for careless or badly arranged work

— o

e —— = ~

Questioh I: Start a new page [10 marks]

 Simplify the following:

. x*=5x g ~
0 5= 21
(i) x*—6x+8 o 2x*+4x | ( [;]
x*-4 x*-4x :
L 1.3.5 CoLe T
—_— — — S 2
(i) x 2x 4x ' " 2l
2 3
— s 3
W) 23 . Bl
Question 2: Start a new page [10 marks]
(a) Solve:
@ Zlo-34x 2]
i) 5-2(3-x)>4x-3 . 12]
(b) Simplify (@)  2V50-348 0
) A+ 1
e 3475
€3 1 1
SO ™ .
Rationalise the denominator of the expression [3]
“ e -
9

(Y]
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Question 3: Start a new page ' [10 marks]

~

(@ »Two lines y =2x-land y= x+1 mtersect atapoth
" " On a suitably labelled set of axes:

(i) Sketch and label both lines ‘ [4]
(ii) - Indicate on your axes the point P and label its coordinates 1]

(iii)  Check that your coordinates for P are correct bﬁr Asolving the two
equations y=2x~-1and y = x+1 simultaneously to find the

point of intersection algebraically 3]

(c)  What is the equation of a line through (-1,-5) and gradient m = %? [2]
Question 4: Start a new page [10 marks]
(@)  PQRS is a rectangle of width a and length b. A

Y is the midpoint of PS and

X is the midpoint of SR.

b
A4

(i) Show that the area A of the shaded reglon can be expressed as

7ab
A=— ¢ 2

(ii)  If b=2a find an expression for the perimeter of the pentagon ‘
PQRXY in terms only of a (hint: Pythagoras) [3]

10
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(b)  Temperature measureniénts can be converted from the Celsius scale (°C) to the
Fahrenheit scale (°F) using the formula —gsg-l» 32

At what temperature would the two scales read the same temperature? 2]

(c) Solve the pair of simultaneous equations for x and y

3Ix+2y=4
-8 i3]
x-2y=8
Question 5: Start a new page [10 marks)]
(@)  Find the value of x in the diagram (to 2 dp) . [2]
50°
7
P4
(b)  Find the size of a (to the nearest minute) B [2]
()  While out kayaking, Harriet notices her friend Antonia up on a cliff, .

She estimates that the angle of elevation of the top of the cliff to be 28°
and the height of the cliff to be 45 metres.
How far out from the cliff is she? : 12]

11




A Cobs L AdA T Edid L & oo Asitse “J 4 vees hio® B tivOeITsev s P R

(d Lenaisin a glass elevator going up the side of a building, and she looks across at the
building opposite, noticing that the angle of depression of the base of the building opposite is
30° and the angle of elevation of the top of the building is 25°. She knows that the two
buildings are 380 metres apart, and they both stand on level ground.

B

g 1

i i

i |

| i

| I
(i) Calculate the height of the elevator when Lena looked out - 2]
(i)  What is the height of the building opposite? (to the nearest métre) 2]
Question 6: Start a new page [10 marks]

(@)  Ashley decides she is going to invent a new mathematical operation called ‘smiling’ and
gives it the symbol ©.
She defines ‘smiling’ in the following way:

a®b =a® +b°

soifa=3and b =2, then 302 =3*+2°
) . 1 .
@) Find 4@—2- . 11

(i) - If2©x - 100, what is the value of x? [2]

%
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10

L,

Name: g" ‘Mm La M

Teacher: BC CT @

MATHEMATICS
YEAR 9 ADVANCED

. YBARLY EXAMINATION

o NOVEMBER 2002
- Section A
Multiple Choice Answer Sheet

Answer each question by circling the correct letter.

A B @ D 1 A B

A B @ D 12 @ B

A B D 3 A B

A B C @ 4 A B

A @ c b 15 @ B

A B @ D 16 B

A C D 17 A @

A e C D 18 @ B
@ B C D 19 B

A _B c (T 20 A B

s en e e (@@
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Sectonc .~ [60 marks]
* Answer on the paper provided |
* Marks may be deducted for careless or badly arranged work

Question F S;érth new p}z;gvé ' ‘. ’ [10 marks]
. Simplify the following: " X-'G?%\ {
P , . a — 4“ /
(1) x2_25 ‘ . CLKDN) [)
@ x’-6x+8x2xf+4}c‘ WS/Y %:f{___-— a e
a x*-4 x*-4x &350 ;ZC)Z“?Y Al
i 1,3,5 & ¢ s, -
(iii) ;+-£+E T _}_4; +% . @ : [2]
2 3 QCZ:CB)L'SCEUYZD ' 4xY -2 A, /
(iif) *12 273 “ E‘j‘%@xﬁ) /= Bl |
.. | ( = SRtz | 0
Question 2; . lStarlanew page 110 marks] b SS;;& + b:q\ﬁ‘

(@) Solve:

O Ed s, }r\;;ézq':ixi )
LX-7=2 3% - :
__ =3
() 5-2(3-x)>4x-3 @/ [2]
<o > BN s :
Sty A <3 | ”
STRTET e )/
®)  Simplify () 2V50-3V8 o5 -6 = 48 v i1

@ o ) -/ | .
o (—l;) | ,—_a’b"'+JcT?1;7' @\‘ba\& + of b@ :@z.}qag%l Cq\)g%ng)‘;

Seae 3«/% \S&-'i - /
W = =) [

- . on V2 < Bl DAY |
(c)  Rationalise the denominator of the expression 75—_—1 «Ss T mr 7 \ 3] |

232 / 9

- T : | |

LR 5




Quesfion 3 : Start anew page [10 marks]

a

(a) Twc lmes y=2x- land y= x+l xntersect atapoxntP
"Onasu:tably labcllcd set of axes R :

i) SketCh Md label both lmes “'M :“ ) e B K : [4]
{‘::- SR >/ 1
@) - Indzcate on your axes the pomt P and label its coordmates P ( 3)" {1

(ﬁi) Check that your coordmates for P are correct by solvmg the twq
‘equauons y=2x=leand y=x+1 slmultaneauslyto find the Sub x= <2nl
point ofi rsccnon algebraxcally . g# L~} ——g B3] e 2(1)~)
- x4+
ayz 3
Sv.b @ m‘}'ﬁ @ 0‘1 =”"""/

3C+[ 2:( ~} xz‘Z..

(¢) Whatis the equan%n of a%ne through ( 1, §) and gradxent m= %—? {2]
¥~m=c+b meg ‘,‘ﬁf. i% 31
b ~-‘ x-l+b ATbS S3 3 '

)
i GENERAL FoRM
-.....,‘,g, ~'~€gtg5 J**z-ﬁjl‘ﬂ/ Canm #«-\ww Huo

Question 4: Star! a new page [10 marks]

(@) PQRSisarectangle of width a an"d length 5. ? P G5

Y is the midpoint of PS and
X is the midpoint of SR.
Apea of PQRS: ‘ W= b
. lxb = axd .
Hree of wnshaded ar‘/' =
Tleb s Laxly < & :1:_/ Y-

v i’

sshoded pack 2 Al ol PORS-yihs) A
. . P *v‘—‘AEi.Za.Zif?ﬁi ﬂsmfeﬁ area .
Show that the area A of the s’mded reg:on can be expressed as

“
-
o5

7ab :
A= !
% 2]
() Ifb=2afindan expression for the perimeter of the pentagon 4 ‘
PQRXY in terms only of a (hint: Pythagoras) i3]
@Y)l'gﬁ’) "’(SX) | YPsat 2a+-+x7+a
Q1+€L ) : ¥y +._‘L + _J::« ,
1 10 .
< <

(30. +& +J§a/z
49‘&*"’1%:: qa¢ﬁ¢

e 2
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. @ Temperature measurements tan be converted from the Celsius scale

: ‘Fahr‘enhei't scale (°Fj uSing the formula F,=95—C_“*' 32 ' w- F= c 'S

At what‘tempetx;turél would the tv;o scales read the same temperature? | [2 ]
YIrx = 1XS4 39 x5 .- "»"fxi"féﬂf- / '

0 Je 1z w140 hxs ~¥0 T demp ot ~powdy o
(©)  Solve the pair of sﬂﬁ@eons egpfﬁons Toéxiﬁyé e 3/0 " I

3 ,ag: = ‘f ) !
Question $: - Start a new page ' - 110 marks}
(a) . Find the value of x in the dfagfam (to2dp) ‘ . 2}
fon SO s X 3 |
o | v 7 i
RS P SO/ \
= 8.3% (h2p) —
(b)  Find the size of o (to the négxest minute) ’ [2]
Sma = T :
= 33°%5' (o ns%)
min
- () While out kayaking, Harriet notices her friend Antonia up on a cliff, .
She estimates that the angle of elevation of the top of the cliff to be 28°
and the height of the cliff to be 45 metres, o |
How far out from the cliff is she? s g [2]
. | on28 = = :
% T X A Y 6D (40 2"[/0) I




(d) Lenaisina g!ass elevator going up the side of a building, and she looks across at the
building opposite, noticing that the angle of depression of the base of the building oppcsxte !s \
30° and the angle of elevation of the top of the building is 25°, She knows that the two-
buildings are 380 metres apart, and they both stand on level ground '

- 4 _H-P

’ o A hxe 219, 37402 SV
| 217. 27,
0 330+M30 ) 4 // ) Au&‘l‘l a-p dwq*pp W M /up}:fj ﬂl"’" was M
()  Calculate the height of the elevator when Lenalookedout ~ - 2]
' Nwd Ho round

, o e
(i) - What is the height of the building opposite? (to the nearest ngre) ot 4 (2]

,3%!_"%25»- Bfgbwy’b ..a- l‘77m (+h nyl{m ) a’ﬁe’l??rx mehes

a= 380ty / ﬂ“JH ! " Midmj -.- 17728 2/93% 396 m.
| L 39%.5% £ 397m.

Question 6: Start a new page , ' [10 marks]

(a) Ashlcy decides she is going to invent a new mathematical operation called ‘smiling’ and -
gives it the symbol ©.
She defines ‘smiling’ in the following way:

a®b =a® +b* .
soifa=3andb=2, then 302 =3*+2} "
] .
a
. o1 2, ANW - A
() Finde@z = 47+ () V@% =2+, W
: 2

222 BLS IR TI <

(i) . If2@x = 100, what is the value of x?

‘2x+0f. "IVD / .2"’"'}’)
’fy x5 : 32423 =57 '
’fry x~6= é++3é = (0D 1Bo8,

‘.(4”? ) -6 ’




oy

x+y <
4&5"(0[9)
0+ (<

©

On the same set of axes, sketch the inequalities and shade the region in the plane whnch
satisfies all three of the inequalities - :
x+y<6”~ =x=0, y =§ |
' x=20 hal hy* J
' . y<2x : no
ﬂg&é%ﬁﬁ ; 2% xt%; & U
o B 346
6 TRVE ' 'Aeﬁ (3,1) I< 2(2) *7“5 ;4

The ends of three identmal cyhnders wnth radius R are shown, stacked on top
of each other. Find the exact height h of the stack in terms of R.

Hopent leornt .
exach rates yel - - A
? = =
N sin 60 2%
_@_ < =
2 R
“*i“{ ox
B |
h=R+R 4 x
= 2R +43R /
i (E * Z) R End of Section C




