SYDNEY GRAMMAR SCHOOL HALF-YEABLYAEKAMH\T_ATION 2002

N

MATHEMATICS FORM 11

Time allowed: 1 hour 30 minutes. Exam date: 16th May =002

.

Instructions:

All questions may be attempted.

All gquestions are of equal value.

All necessary working must be shown. .

Marks may not be awarded for careless or badly arranged work.
Calculators ate NOT to be used. -

Collection:

Staple all your paper in one bundle.
Write your name, class and master's initials on the front.
Papers will be collected in class sets:

TA: GT I18: MLS IIC: JMR
ID: WMP IIE: JNC I[F: REN
IG: TCW IIH: BbD L DS

Checklist:
‘Writing paper required.

T
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QUESTION ONE,

"{a) Simplify the following:

() 45 (-9),
" (i) 563,

(iv) % X

{b} Simplify the following:
(i) 20-62 - 8.7,
(ii) 0-98x 0-2,
(i) 273+ 0-3.

{¢) lfa= 2, evaluate 2 3a.

(@ Simplity (14)% - 13-

¢

(¢) Find the cireumference of a circle of radius 4cm. (Use 7 = 3-14.)
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QUES‘I‘IODf TWO . . .
’ QUESTION THRER

(a) Simplify the following;

(i) 7o+ 5z ~ 3z, (a). Write 72% as a fraction in simpla&s.t form.

(i) (3ab} x (~12a), - (b} Find 22% of 250 crm.
(if) 10m = 2m- ) . (o) White 62% as a decimal.
b} Simplify the following: -
(b) Simplify the following ’ ) {d) Express (12 as a percentage.

(i) 6% <8,

(i) 22%9° x 3307, (e} The total fat content of a 45-gram muesli bar is 5-4 grams.

What percentage of the muesli bar is fat?

(i) (%) : .
(¢) Expand and‘simplify 3(a—2) +2(a+3)- ‘ - (£) Bill receives 4% of $14000 each year for three consecutive years, Find the total amc;unt
. ) . he receives m that time. . .

d) Factorise the following: , .
@ a'c rise e foTowing . - * (g) Tn 1992 I purchaged a block of land for $120000 and over the next ten years its value
(1) 6z — 36, . : increased by 150%. What is the value of the land in 20027 o
i) dzy — 10z, ' ' e oricd
() 4=y e . ) ) {h) The price of a shirt marked at $64 is increased by 10%. It remains unsold, so its price

(e) Simplify the following: is then reduced by 10%. What is ité‘ new price?

L4 =z
(1) "3_ - 3 T
) 5+ oo ~
e~ 142
&
~
2
{:
MoZha 30/4/02 ) __;%m continues-overleaf . ..
e MOZRS 7/5/02 Exam continues next page...



SGS Half-Yearly 8002 ..ooovvvnennnnnes

QUESTION FOUR
(=) Fmd the value of thé pronumerals in each of the following diagrams. Reasons must
be given for your answers. .
: LY P s
Q,O
/ .
- 1758° D
(ii) = . c D

(b) Copy the following diagrams and find, stating all reasons,

@ A £ =

it
+

Fxam continues overleaf ...
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the value of the pronumeral.
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() '
' P
. d- - /

U c D ’ .
GIVEN: Tn the disgram above, ABC is a triangle with the side BC produced fo D.
Let LBAC = and LABC =5 '
Ant:  To prove that LACD = + 5.
ConsTruCTION: Construct the ray G'P from ¢ parallel to AB.
PROOF: :........... )

Complete this proof. (Do not copy the question.)

' QUESTION FiVE .

{a) Solve the follow%ng eq‘uation_s:'
() 3z +2=20,
(i} 7218 ==z +35,

(EV) 3(3_2)+2(ﬂ—3)=a—7_
N ‘ k ] ;
{b) (1) Giventhat A = _%"'_b)'ﬁnd the value of A when k=4, a= 2, and b=3.

(i) Given that s = ut+ 3at®, find the value of a when 5 =90, u= £ and £ =.0.

(¢} (i) Write down an expression for the average of the two numbers = and y.

{if) The average of two numbers is 55,- and one is 24 more than the other. Form an
equation and solve it to find the numbers. o

MO2hZ  30/4/02 Exam contines next page ...
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QUESTION SIX

1-08 x 2.5 x 2:8
1.2 % 45% 05

(2} Evaluate
(b) Siinphify (22%y)® % 8zy° = 162°.
(©) Bvaluate ( (13) +3) + (14 +1)-
{d) Given that m(;c - y) = 2%, find the value of 7 whén m = 1%, and y =2,

{e} A two-dollar coin has a dameter of 2em. Twenty-five two-dollar coins are laid on

the bottom of a flat rectangnlar tray of length 16em and breadth 10cm. Find what
percentage of the area of the tray Is left uncovered. ) .

Leave your answers in terms of 7.

- . Question Seven follows on the next page.

g

MO2h? 7/5/02
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QUESTION SEVEN - .
(a)

In the diagram above, ABC is a triangle with the side AR produced to the point P
and the side AC produced to the point Q.

The bisectors of ZCBP and ZBCQ intersect at the point .

Copy the diagram, let LC'BD a and ZBO'D ﬁ, and answer the fol]owmg questions,
‘stating all reasons.

(i) Show that ZBAC = 2o+ 28 — 180°.
(i) Find ZBAC, given that ZBDC = 80°.

{b) A town's population decreased by 400 peopls during one yeat. In the next year, the
population increased by 6%, bit the number of residents was still 40 fewer than before
the decrease. Form an equation and solve it to find the population at the begmmng '
of the first year.

(¢) Four singers take part in a musical round of four equal lines, each finishing after
singing the round through three times. The second singer begins when the first singer
beging the second line, the third singer begins when the first singer begins the third
line, the fourth singer beging when the first singer begins the fourth line.

Find the fraction of the total singing time that all four singers are smgmg at the same

time, Youn must show all reasoning.
%

e |
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MATHEMATICS FORM II

kY

Units: Penalize once only at Q1{e) or Q3(b).

QUESTION ONE
@ ® 569=-"5

() () 2062 —87=11-92. [/
" (i) 098 x 0-2 = 0-196.
(i) 273+03=27-3+3 ]

=91 [/

) 2—-3=2-3x% [

=90.

() (3 - 14 =2}~
=3
_3.

—
D

M.

!

(e} C = 2mr
=2x314x4
=2512¢em. [y]

g ©

Solutions

et
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UESTION TWO

@ () 7Tz+52—3z=92."[\] -
(i) (3ab) x (~12a) = —36a%. [v/]
(i) 10m+2m =5 []

(b) (@) 622230 =625 m
(i) 25%° x 3z® = 6zy”. []
(i) (=p?)® =2%°. V]

(© 3(a—2) +2a+3)=3a—6+2a+6 [/

= 5a. @

(@ () 6z—36=6(z—6). []
(i) 4zy — 10z = 2z(2y — 5).

@ 6 ZT-2=222 [

2 6
-5
= V]
(ij.) éc—‘-i‘.—a —-_4_11; % 1462_
76 1462 T Th a
=8b. [/
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QUESTION THREE . '
_ QUESTION FOUR,
() 2% = ' '
100 - - (a) (i) a=105 {co-interior angles, AB || CD).
= ;5—8 @ . (ii) & = 35+ 82 (exterior anglé of AABC)
: =117.
22 )
(b) 22% x 260 = - x 250 @. : . &) O
=55cm. [v]
(c) 63% =675 +100 [v]
=00675. []

(@) o12=12% [/

L AED = 80° (e.mgle of an equilateral triangle) @

54
(e) Percentage fat = — x 100%
45 M [BED = 120° (straight angle) [v/]

= %ﬁ x 100% : - 2 = 360 — (120 + 52+ 120) (angle sum of quadsilateral DCEE)
- 12%. [ - = 65. :
) - (i) .
(f) Total amount = 14000 x % x3 [
=560 % 3 -
=$1680. [V}
(g) New value = 2-5 x-120000 @
=$300000. [} °
Construct XE || AB || ¢D. /]
{h) New prico = 90% x 110% x 64 LAEX = 22° (alternate angles, AB || XE) @
9 11 - /CEX = 2° (alternate angles, CD || XE) [/]
=_—x—x64
- 1010 : w4z =33 .
=$6336. [v] : T s=11 [/

(c) LACP = o (alternate angles, AB || PC) = -
(PCD = (corresponding angles, AB || PC) @
LACD = LACP+ LPCD

=+ 4.

... Page 4
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QUESTION FIVE Question Five ctd.
(a) (1) 3z+2=20 : © G m;ry‘ I
3z =18 [}
=6 ]Z] (i)’ Let the numbers be = and %+ 24.
e ztaei 24 —5§ @
(i 7o —13=2z+5 2
z=18 [y} . 2z 424 = 110
z =3 [ 2z = 86
. . o =43.
(m) e ¥ _ 4 ) The numbers are 43 and 67. [+/]
2
29: —9z =6 []
—Tr=-6
z="5 i

{iv) 3(a—2)+2(a-— H=a—7
36— 6+2—6=a=7 [
ba—-12=a—7,
da=5 .
e=1k
ha-]—b)
®) © a=2erD
— !2;—32 @
=10. m
(i) s=ut+ et
a0 = ﬁxg+ xax8l |_\7_l
go=6+§xax81

180 =124 8la
8le = 168
— 188
=5 %

=22. [Vaccept 3

g
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QUESTION SIX

., 1-08x25x28 108 x 25x28
(= 12x45x 05 ~ 12x 45 x5 x 100
_ 9x98
T 0% 100
=028, [/+/v/ -1 each error]

(b) (27%y)® x 8xy® = 1623° = 825 x 8xy® = 162" E/i
= 642"y + 162y° [} ,

= 4. @

=18, |\/\/\/ -1 each error, accept | s

d) mz-y =2z
1BE-%) =22 [
Bx—S=2z
x — 06 =10z
I =—6

z=-3. [//-1 ‘each error after substltutlon

{e) Area of coins = 28 x 7 x 17
= 257 cm?. IZ]
Area of tray = 160 cm?. M
Percentage covered = ZZ x 100% .
= 1ng

Percentage uncovered = (100 — 122} %

— (soo amsw) o7 @

e
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QUESTION SEVEN
(a)

(i) LOBA = 180° — 20 (straight angle) [v]
/BCA = 180° — 28 (straight angle) [v]
/BAC = 180° — LCBA— /BCA (angle sum of AABC) ]Eeason,\/\/algebra to resul

= 180° — {180° — 2ar) — (180° — 2)
= 180° — 180° + 20 — 180" + 28
= 2 428 — 180°.

(i) £BDC =80°
@+ f = 100° (angle sim of ABDC) [V]
LBAC =20+ 28 — 180° ,
= o+ f) — 180° '
= 2 % 100° — 180°
=20°. [\l
" {b) Let the population of the town at the beginning of the first year be z.
Population after decrease = x —400.
Population after increase = (@ — 400) x 1-06.
New populatlon xz —40.
(z—400) x 106 == — 40 l_setup, \/usmg 6%,\/equatwn)J
1 06z — 424 =z — 40
0-06z = 384
1
= 5400
The population at the beginning of the first year is 6400.

{c) The fourth singer sings three lines after the first singer, ¥, has finished his twelve hfles
This means that & total of fifteen lines will be sung. @

All singers are singing in line four of T's first round and in all of s second and third

rounds; & total of nine lines.
Required fraction = E,,

A N

I



