KAMBALA

MATHEMATICS
YEAR 10 ADVANCED

HALF-YEARLY EXAMINATION
MAY 2003

Time Allowed : 2 hours
Plus 5 minutes Reading Time

Paper for Mr Maitland’s class

Instructions :
* This Examination consists of 3 sections :

Section A ( 10 marks) Year 9 Topics

SectionB ( 50 marks) Geometry, Probability, Quadratics

SectionC ( 40  marks) Geometry, Probability, Quadratics,
Consumer Arithmetic, Graphing

Total ( 100  marks)

* Write your answers on the paper provided.
* Show all necessary working.
¢ Calculators may be used.
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1.

10.

(ear 10 Advanced Mathematics

e *Mr Maitland’s class

Section A Year 9 Topics

Find the surface area of a cube whose side is 8 cm

Solve the equation % =8

“~ Rationalisé the defiominator of <.
, 3

Simplify 3-v2)(3++2).

Write down the gradient of the liney = %x +5.

Solve the simultaneous equations below for x only:

x+y=2
x-y=4

Find the exact value of sinf from the triangle.

13cm

Scm

12 cm

If the circumference of a circle is 25cm, find its diameter to 1
decimal place.

If a= é, evaluate -2-a3.
2 3

The length of a rectangular lawn is 4 metres longer than its
width. If the width is x metres, and the area is 192 square
metres write down an equation which may be used to find
its width. (Do not solve)

END OF SECTION A

Half-Yearly Examination

10 Marks
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Geometry, Probability, Quadratics 50 Marks
Question 1.  ( Start a NEW Page ) 10 marks
(a) Find the value of x. 2
xO
70°
>
g o
130°
/ \>
(b) If AB = AC, what is the size of ZBDA 7 Give reasons 4
for your answer.
A
.40' I
. 5 B
C 6 D
(c) Find the value of y and x, giving reasons.

" Mr Maitland’s class

100°

Page 3

- HaIerarlyExammanon i




(a)

(b)

( é) o

(d)

rear 10 Advanced Mathematics

Half-Yearly Examination
Mr Maitland’s class

* Continued

- _Q_t’tves‘tivon 2. (Starta NEW Page) 10 marks

Solve the equation x* =25. 2

Solve the equation
(x+1)(2x-3)=0.

‘Solve 3x*-10x + 5 =0 using the quadratic formula, leaving 3

your answers in simplified surd form.

Solve x?-6x +1=0 by completing the square, expressing 3

your answers to 2 decimal places.

Question 3. ( Start a NEW Page ) 10 marks

(a)

(b)

(©)

A box has 4 Geography books, 3 Mathematics books
and 5 French books.

One book is drawn at random from the box.

Find the probability that the book drawn is :

‘(i) aFrench book

(i) not a French book

(iii) a French or a Mathematics book
(iv) a Science Book

ek ek ok e

Two dice numbered 1 to 6 are rolled simultaneously.
The sum of the 2 uppermost faces is noted.

)] Draw a diagram to show the possible outcomes 1
Find the probability that the sum is:

gy 9 1
(ili) not9
(iv) greater than 9 1

[

Consider the statement:

“If two coins are thrown the possible outcomes are two heads, two
tails or one head and one tail. So the probability of getting two heads
when two coins are thrown is one third”

Do you agree or disagree with the statement? Give reasons for your )
answer.
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Year 10 Advanced Mathematics Half-Yearly Examination
&% Mr Maitland’s class

—Séct'ion B Continued
Questibn 4. (Start a NEW Page) 10 marks

(a) A decagon is a polygon with 10 sides.

() Find the interior an of a decagon. 2
(i)  If this decagon is regular, find the size of each 2
interi
(iii)  If this decagon is regular, find the size of each 2
exterior angle.
(b)  The number of diagonals, D, in a polygon is given by
4

the formula D= %n(n -3).

If a polygon has 14 diagonals, how many sides does

it have? N
"
N A+
I ey
,/\J \\
N4 N
A
J /
\ //
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ivanced Mathem. Half-Y carly Exanunaton

Mr Maitland’s class

(a)

(b)

n 5. (StartaNew Page) 10 marks

ABCDisa parallelogram. The side DC is produced

to F so that DC = CF. The line AF meets BC at E.

(i)  Explain why AB = CF 1
(ii) Provethat AFCE =AABE 3
(iii) Show that E is the midpoint of BC 1
B
£
A F
“ The sum of a positive integer and three times its 5

square is equal to 52. Find the integer.”

Solve the above problem by constructing and solving
a suitable quadratic equation.
(Hint: let the integer be x)

END OF SECTION B
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Mr Maitland’s class

Queétion 1: Start a new page 10 marks
(a) Al gets a gift from her aunty Hariette of $10 000 on her 16" birthday.

Because she wants to buy a car after uni she is going to invest the
$10000 for 5 years. She can’t decide whether to invest it with the

Trustme Bank at 6%% per annum compounded annually, or the
Flybinite Bank at 6% per annum compounded monthly.
@) To what amount will the $10 000 grow if it is invested with

the Trustme Bank for five years?

(ii) What would be the better investment of the two banks?
Justify your answer with working and reasoning.

(b) Lena decides to buy a new Pear ‘uMac’ laptop for $3500. Her friend
Georgie tells her that it will depreciate at 28% a year for each year she

owns it.

@) What will the laptop be worth when she decides to sell it at
the end of 4 years?

(ii)  Her friend Christine says she will buy the laptop when it is
worth less than $200. How long will Christine have to wait?

()  4x*-12x+k?is a perfect square. Find the possible values of k

Question 2: Start a new page 10 marks
(@ For the parabola y = x* -2x -3
6)) Find the y intercept
(i)  Find the x intercepts
(iii)  Give the equation of the axis of s&mmetry
(iv)  Find the vertex

(v)  Sketch the curve on suitably labelled axes

10 fdiv,anced Mathematics Half-Yearly Examination

Sgectloq C 40 Marks




Half-Yearly Eaanuinauon

=7 Mr Maitland’s class

rite down an equation of a'parabola with x intercepts of -2 and +4 1

hat is the vertex of the parabola given by y = 3x +5-3x’ 2
Question 3: Start a new page 10 marks
(a) Sketch the following curves on suitably labelled axes:
Q)  y=x(x-1(x+2) ' 2
Gi) y=x(x- 2)3(x +1)(x- l)2 (show relative heights only) 3
Gii) xy=-6 2
Gv) x*+y*=12 1
Give the equation of the curve sketched below 2
Ay
80
//
//
<
-4 3 x
//
//
-48
v - al{a ~ i ( y
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dvanced Mathematics Half-Yearly Examination
; Mr Maitland’s class

Questm?n" 4 Start a new page 10 marks

= (a) ...---Xiaolei decides to build a deck on the corner of her house. The plan for
~ the deck is drawn below. A railing is to be built around the four outer edges of
the deck, SH, HL, LE,and EY. The railing has a total length of 30 metres and
SH=EY and HL=LE.

; — E
y Y
HOUSE
Y
H
@) If SH is x metres,and HL is y metres, show that: 1
y=15-x
(i1) Show that the area A of the deck is: 2
A=2xy-x*
(iii)  Using (i) and (ii) show that A =30x -3x> 1
. (ili)  For what value of x will the area of the deck be largest? 2
Explain how you found your answer.
(b)  Two circles are placed in a rectangle so that they just touch the sides, as 3

in the diagram. One circle has a radius of 8 cm and the other a radius of 5 cm.
If one side of the rectangle is 25 cm, what is the other? Show your reasoning.

End of Examination
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Hall-Yearly Examination

Mr Maitland’s class Mr Maitland’s class

Tsn

;Segfidn A Year 9 Topics 10 Marks c=i U~ Section B Geometry, Probability, Quadratics 50 Marks
1. Find the surface area of a cube whose side is § cm 1 Question 1.  ( Start a NEW Page) 10 marks
2 oo
334 Cth / (a) Find the value of x. 2
) n 1 ) %
2. Solve the equation —=38 o\
o / 260 - 249 =10 / i $0
g\33‘l s i . i me= ey / 59 /\1
3”7 Rationalise the denominator of —=." ELRS NEY4 N=eo
V3 3 T
4. Simplify 3-V2)3+V2). 9134% ~324 L 1 .
s 7
. . : 2 z 1 , _ / \
S. ‘Write down the gradient of the liney = gx +5. Wn°3 ¢ i
6. Solve the simultaneous equations below for x only: 1 (®) ;f AB = AC, what is the size of ZBDA? Give reasons 4
O 0T your answer. 190 -0 = {10 .
x+y=2 ‘Q“‘_"’ A LMD s ABL ST (sgii;- W'@L"";/
x-y=4 x=3 - “GSM&QMJ/
- ~0 A
7. Find the exact value of sin@ from the triangle. 1 T\ - Ee~30-= c(f) (L Sum ‘"'35 - ’Q"‘O"")
el R
13 cm R 'S :s i,)%i}’% :’{g-w /
Sem Sing =3 /
B
c D
8
12¢m (c)  Find the value of y and x, giving reasons. v
¢ { A £DBe =L DB 2%0‘4(0—1377 bane L
8. If the circumference of a circle is 25cm, find its diameter to 1 1 LAos A - )
decimal place. wd = a5 .. d = 7.9b e Y= Yoo
3 2 2 90/ _/AeC = LA LS Lepp s
9. If a=3, evaluate =t 2 (3 )‘3 - IR, " b L .‘;
3 2 (z - 3 7/ ang &7 ,
[ETI R Aot '}
X 10.  The length of a rectangular lawn is 4 metres longer than its 1
- width. If the width is x metres, and the area is 192 square e bS -y
g ‘ + metres write down an equation which may be used to find ) .2s /
e its width. (Do not solve) a2 = i ‘N}
Wy = gy SoA Yy -lar =0
END OF SECTION A 8 C
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Year 10 Advanced Mathematics

Half-Yearly Examination
Mr Maitland’s class

‘ _Seétinqu__ Continued

Question2. (Starta NEW Page ) 10 marks
(a)  Solve the equation x”=25. /. 2
1=3 ' 3
i JEN i 2
BT v T A
p\(a 31’70:;0&‘-' 31;’“311‘).1"333 - \L(l'{‘) 3(1_&}320 /? /
NERE o ity -3 20 (51*3}{1&,%%)'—0 i"”":i
(c) Solve 3x? —10x+5=0 using the quadratic formula, leaving 3
your answers in simplified surd form.
/_\;]\]_Li'g /- W= eidyg v, iox 2T szl
.- & 2
(@  Solve x*-6x+1=0by completing the square, expressing 3
your answers to 2 decimal places. 2 - - - J""
LR /‘l\{'ﬁ'{q‘g ~‘K.:3"' 2
o 2T (L3 = g7 w=5-83,007
R Y 7
Question 3. (Starta NEW Page ) ) 10 marks
(@ A box has 4 Geography books, 3 Mathematics books
and 5 French books.
One book is drawn at random from the box.
Find the probability that the book drawn is:
-5
< aFenchbook T(F) N 1
(i) not a French book PLF) < Fiz g 1./ 1
(iii) a French or a Mathematics book  pUF,M}= 3 = Y3 1
(iv) a Science Book Ps) =0 / 1
\ L (b)  Two dice numbered 1 to 6 are rolled simultaneously.
: ER The sum of the 2 uppermost faces is noted. \
MR R b K
PMEWMLR LR MR ()  Draw a diagram to show the possible outcomes 1
k] '5‘?}, 118t q
;ﬁ ¢ del7. 90 4lio Find the probability that the sum is:
b Tl la ol 1o Gy 9 P :Ys=Yq / 1
LR ER R A Gy noto P(dY=9%/q /| 1
{z (iv)  greater than 9 P{?{ﬂ r / 1
(c) Consider the statement:

“If two coins are thrown the possible outcomes are twa heads, two
tails or one head and one tail. So the probability of getting two heads
when two coins are thrown is one third”

Do you agree or disagree with the statement? Give reasons for your

answer. f};w;ém o g’:{?}ﬁ} = %;45;;% h’ofig

/ 2
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Section B Continued

Question 4. (Start a NEW Page )

Half-Yearly Exanunation

10 marks
(a) A decagon is a polygon with 10 sides.
. - . B /
(i) Find the interior angle  of a decagon. o < 2
(ii)  If this decagon is regular, find the size of each
. 0 2
_ nedoraagle {4 ‘iﬁrf/
(iif)  If this decagon is regular, find the size of each 2
teri
exterior angle. e yas
(b)  The number of diagonals, D, in a polygon is given by
the formula D= %n(n -3). 4
If ;1 polygon has 14 diagonals, how many sides does
it have? -
M2 3u(w3)/ o
b\ 7
A 2 p=3
e p/\
p*-1a-28:0 —
(n=7)n14) =0/ I
% N\,
.‘— ﬂi oq/-' \‘) _/.)
\ y
‘ S 1 sides / A
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Year 10 Advanced Mathematics Half-Yearly Examination

Mr Maitland’s class

40 Marks

10 marks .
westion 5. ( Starta New Page ) #epniwioe - Section C

Question 1: Start a new page 10 marks

i i i duced

ABCD is a parallelogram. The side DC is pro
® to F so that DC = CF. The line AF meets BCatE. ’ | ‘ |
, (@)  Aligets a gift from her aunty Hariette of $10 000 on her 16" birthday.

() Explain why AB = CF ; Because she wants to buy a car af_ter uni she is g9ing to iansst the
(i) Prove that AFCE = AABE 1 $10000 for 5 years. IShe can’t decide whether to invest it with the
(iif) Show that E is the midpoint of BC . Trustme Bank at 65_% per annum compounded annually, or the
i NABE B FCE - . ) @ Y &b = DL {,,gg}s sigles @ g‘ma}a*gﬂ Flybinite Bank at 6% per annum compounded monthly. { 3943 .5D /
;\.‘W\V""“% A adss P : . . -if-e,ﬁ&% : : : :
¢ LA%E = L el{F{al} L 9% it fiwan ? B De=LFE jiw’%;g’ @) To what amount will the $10 000 grow if it is invested with
Lhaed =L CEF L \/Qﬁimﬁ‘g ;@/g{} L3 - aB =LF the Trustme Bank for five years? 2
pg = CF (provedabouy m 31370047 /S
F { ‘ (ii)  What would be the better investment of the two banks?
Justify your answer with working and reasoning. 2

S aagp= ARl
Bl at Truwrme Bank i garn /

Move op 421237

(b) Lena decides to buy a new Pear ‘uMac’ laptop for $3500. Her friend
George tells her that it will depreciate at 28% a year for each year she

Qi\) Gnte ARBES Aec
Be = BL

- EB M ‘é‘ﬁ% g?ﬁ’ owas it.
& g, %}{— D @) ‘What will the laptop be worth when she deci\d/es to sell it at
?
the end of 4 years? $ qHo.5g 4
(i)  Her friend Christine says she will buy the laptop when it is
worth less than $200. How long will Christine have to wait? 2
. 5 T geess /S 5 87/ goens.
() “Thesumofa positive integer and three fimes 1ts 4 “~ ﬁ
i . Find the integer.” . -
square is equal to 5? o o . (©)  4x*-12x+k} is a perfect square. Find the possible values of k 2
. ; - . A
Solve the above problem by constructing and solving By =y -l gk > K k=3
a suitable quadratic equation. k=31
(Hint: let the integer be X) s 1 . R S
3%-;. - S 'J/ L ‘ Question 2: tart a new page 10 marks
* ¥ P -i< (3
%,&‘kf%aﬁf T 20 13, (a) For the parabola § = x> -2x -3
- v
Find the y intcrcep(o, -3 ) '/ 1

@
, 2
7)}&" 1t -~ %% gy 5"9/ (O » 4! ' (i1) Find the x intercepts _'{7- (:3*’3} S ( -1 , o\/

END OF SECTION B

-
—_—

O e T 3
Fw ~z;%iii‘f Give the equation of the axis of symmetry = Y /
% 1

Y-t 13y -1 -5 =0 _ .
(311~ 4 (3xi13) =0 . |

) YAk e ‘
ot v ke )
: : Page 7

(ivy Findthe vertex w. § ~3~3
7 i\ i 7 "tf\ /

Page 6 // (v)  Sketch the curve onwsuitably labelled axes




Year 10 Advanced Mathematies .
’ Mr Maitland’s class \
g 4 =ax®1 L ke J g:f‘-m—ﬁ
: e - (b)_ = Wr_lte down an equation of 4 pgmbom withx mt‘{fzig‘s of :2 anfl +4 1 " “Year 10 Advanced Mathcmatics Half-Yearly Examination
i oL o ) V) { * f{ ‘; - 'é ; . Mr Maitland’s class
Q) wawWhat s the vertex of the parabola given by y = 3x +5-3x"= -3 R4 3wt A Start a new page 10 marks
©ogprer e U, lodpg) =230 Sub Do e
- ¢ b ! lo M ) >4 - BT (a) .. .Xiaolei decides to build a deck on the comer of her house. The plan for
= i
N $73(5)+¢ 7’ -3 i.’i) 2 : the deck is drawn below. A railing is to be built around the four outer edges of
= Y =103 the deck, SH, HL, LE.and EY. The railing has a total length of 30 metres and
Question 3: Start a new page 10fharks ¢ SH=EY and HL = LE.
. L E
@) Sketch the following curves on suitably 1abe11%d axes: 1 T
. Ehl s W | aF
. .&"}( @ y=x(x-1)(x+2) 2 hx
%gﬁ?ﬁw r WS B g & 8 ; Y
%‘*&?‘}“}Eﬁ& G y=x(x- 2)3 (x+d)(x- 1)2 (show relative heights only) 3
g i)
A\
@iy xy=-6 F:Z' ) / / / 2
. H
. 2, 02124 Vo \ ) 1 !
A < \f\ o (

i v % /
/ ‘:ig SON i . . . )
;3'{ @ If SH is x metres,and HL is y metres, show that: 5 / 1

3
(b) Give the equation t-ﬁe curve sketched below 2 ) _
1} goik y=15-x Q«k{la: 35 -9 iﬁ&ytgﬁ;{-}&
i} "Qsz‘ 4 @iy  Show that the area A of the deck is: / T-T
S A=2xy-X" . N
\“}g A7yt 15@—1} = 13% 134.2 /
‘ Gify Using (i) and (ii) show that A =30%~ 3x? = Ydwg-* 1
% , p=3ulir-a) Tah = 30 -datoxt 2 dony¥xt
. (i) For what value of x Wil the area of the deck be largest? 2

~.30
T

o { 5,10} i&%ﬁ%ﬂ/ N y Yy o
~ 5 (iwmn% Poing) =

Explain how you found your answer.

4 A f N (b)  Twocircles are pla?:éd in a rectangle s5 that they just touch the sides, as 3
in the diagram. One circle has a radius of 8 cm and the other a radius of 5 cm.
If one side of the rectangle is 25 cm, what is the other? Show your reasoning.
-48
\/fi
na 7 : :_\ ;
PR f 27
3 i "
3:1(;”4)(&—3) 95-_‘5-
Page 8 End of Examination




