Name: Class:

St George Girls High School ]

Year 10

May 2006

Advanced
Mathematics

Time Allowed: 75 minutes

Instructions:

1. All necessary working must be shown.
- 2. All questions may be attempted.
3. Calculators may be used.

Question ; Mark
Part B |
] \
1. Algebra and Equations | /15
f .
2. Measurement | AS
3. Surds and Indices /15
4. Quadratics L ; /15

Total ;: : /75
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Part A

1 mark each

Werite your answers in the answer column. You may do your working in the question column.

Question

Answer

Simplify 3x+2x°

What number must be added to the expression
x%+5x in order to make it a perfect square?

Evaluate 6y—3 y* when y=-5

Divide an amount of $560 in the ratio of 3:7
e

{

The speed of light is approximately 3x10° km/s.
How long would it take light to travel from the Sun

to Mars, a distance of 2.3x10® km. (Give your
answer in minutes).

§

A closed cube has a volume of 125cm’. Calculate its
surface area.

Express 4x ' with a positive index.
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Part A (cont’d)

Question

Answer

A 5x5x5 cube has a 1x1x5 hole cut through one
side, a 2x1x5 hole through another and a 3x1x5
hole through the third as shown in the diagram.

The volume remaining, in cubic units, is:

@) If 2*=b find an expression for 16

& 95
B. 99 |
C. 100 |
D. 101
E. 102

|

simplified form.

10. Calculate the perimeter, giving your answer in |

{ . . .
\13 Write as an equation “Six more than the square root
of a number is four less than twice the square of the

number”. (Let the number be n)
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Part A (cont’d)

Question

Answer

12. Make y the subjectof 2y =1-xy

\ £
|

i .

!

13. Give the exact solution: (2x+3) =5
|

|
|
|
I
1

14.

P and Q are mid-points of the sides of the square as
shown. What is the ratio of the area of the shaded
triangle to the area of the square?

N B/ . 2 c 2
.8
. 2 B >
8 4

15. Convert 12I/min to mL/s

e
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Part B
Show all working.
Question 1 — Algebra and Equations — (15 marks)
a) Simplify:
. x—3 . x-1
i ii x+—
O 5 (i) ;
b) Expand and simplify:
@ Gx+2f @ 2y(-1)-(-1°
f
c) Solve:
@ 5By-5)=4(r+2) @ x;4—2x6+1=3
/
f’
d) Solve simultaneously Sx+y=9
3x-4y =10

Marks

each

('fiii) 5-4z29

w
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Question 2 — Measurement — (15 marks)

a) () If $41=€0.415 (euro) convert €75 to $A. .

\

*

(i) Convert 0.35 cm® to mm”.

(iii) How many litres of water could be stored in 2 tank whose volume is 31.2m>?

b) Two sheets of paper are similar in shape and their widths are in the ratio 4: 5.
Find the area of the larger sheet if the smaller one has an area of 17. 6cm’

c) The composite solid consists
of a cone on top of a hemisphere.

Find the:

@ Total volume of the solid. (i) Total surface area of the solid.

Marks
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Marks

Question 2 (cont’d)

d) A solid block in the shape of a cube has a corner cut off as shown.

P

A E . rr
20m d 7 l,..-"'

‘y

B. H4em c

(i) Find the area of the front face ABCDE.

(ii) Show that the length of the interval DE is 242cm

Find the area of the cut surface DEF.
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Question 3 — Surds and Indices — (15 marks) Marks
a) Simplify: 3
y 5 N 2
0 |5 i) 7 i) 4m2+im™
b) () Simplify /80 +4/20 /@Evaluate (giving your answer in scientific
. notation correct to 3 significant figures:) 4
B.7x10°)°
2.4x107
c) Expand and simplify («/5 -3 )(7\/5 —4+3 ) 2
1
f .
d) Rationalise the denominator and simplify where possible. 2
each
o YI=B o o |
242/ J6 -2
¢) Find valuesof p and ¢ (2\/3- —1)2 =p+q3 2
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Questien 4 — Quadratics — (15 marks) Marks
a) Factorise each of the following: 3
@) 3x*-6x (i) x*-2x-63 (i) 6x*+7x-3
b) Solve each of the following for y (give an exact answer). 2
each
@ 3y*-27=0 ) 2 +5y+6=0 | (i) 2y>-3y-4=0
3

¢) Use the substitution x=x+1 tosolve (x+ 1)2 +3(x+1)-4=0

1 ™y =1 1 . ~ 1 UV, IT<r A - o - < 42 R
d) The height () metres of a stone thrown vertically upwards’is defined by # =307 —-6¢7,

where ¢ is the time in seconds. Find when the stone is at a height of 36 metres. 3

bl

End ef Paper ‘ R
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Part A

1 mark each

Write your answers in the answer column. You may do your working in the question column.

Question Answer
1. Simplify 3x+2x° o e /
4T
/2) What number must be added to the expression (25 /
x% +5x in order to make it a perfect square? ’ .
. T
N PR L. : 12 . O% A AL
Iféf}f’ )L o &(:i‘g xi’yg x2Z 7) S - ‘k & ;(x 4»1.3’)1
3. Evaluate 6y — 3y when y=-5 (o5 /
b=\ - >S5 ) :
30 - 75
4. Divide an amount of $560 in the ratio of 3:7 §168 o4 d
282 L s(an £390
7
5. The speed of light is approximately 3x10° km/s. g A S
How long would it take light to travel from the Sun f?- )
to Mars, a distance of : 2.3x10® km. (Give your U
answer in mmuteg) ™ o0 oo ki fs R o ans
4 009 L300 oo sC . ><
= &.AxWQ
6. A closed cube has a volume of 125cm’. Calculate its
surface area. 4 — L semn edys SA = (SO Cm /
SA = s 56 = (50 em©
7.  Express 4x~1 with a positive index. Y /
= X

125
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Part A (cont’d)
Question Answer
8.
A 5x5x5 cube has a 1x1x5 hole cut through one A qs w\;ﬂ%
side, a 2x1x5 hole through another and a 3x1x5 -
hole through the third as shown in the diagram.
The volume remaining, in cubic units, is: ><
& 9%
B. 99 = (00 bewo S
C. 100 2g wert FEO
D. 101 o
E. 102

9

If 2* =b find an expression for 16* lx >§9'*3 X
W % B x aC ! i
Z Tié ,_ZQ( - ‘Q 7= b ‘ & éé/;c):{

Fed

lﬂm ?<

10. Calculate the perimeter, giving your answer in

simplified form. r= 33T 4%

p = 5+ Te 415
“Jeelise7
= 3IF47

i@ Write as an equation “Six more than the square root

of a number is four less than twice the square of the
number”. (Let the number be n) Le TR o= Y

e':if“*\—re

/m

a6 = “\
A= N
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Part A (cont’d)

Question

Answer

12. Make y the subjectof 2y =1-xy

E‘_’) = %’7: ‘j - =20 A‘ f, \ “
9 “ x
J = - 3\ kf'\ 2/" >(
13. Give the exact solution: (2x+3f =5 feis /
—2 %
\{7;1'4» SR LN "/}"——— - T s
- ,-4(.,3111?) X e
AN .

“ (/“'
s T s fyx_?o
g = ¢

14. , o~

P and Q are mid-points of the s1des of the square as
shown. What is the ratio of the area of the shaded
triangle to the area of the square?

1 N3 1
S ENCHEEE

o

> B2
8 4

+ shoadd= [T o

‘(&’\'\\o S g *f

(\
o
Y

S

15. Convert 12I/min to mL/s

- 2 o0 w\l//j
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Part B
Show all working.
Question 1 — Algebra and Equations — (15 marks) Marks

a) Simplify:

x—3 : x-1 - > g2
T

i ii X+ — I 1
0 @ : 5
= Yx = each
=% o i = —
_‘f:j-’-"' - —f:g / £ \
/@m)(xﬂ) o Fre £ _ N o v (aak
= Yore— | X C}* ek ok
ﬁ\(ﬂ ] (ot
_— t4s  ne®
b) Expand and simplify: Y yabon
@ (x+2f , @ 2y0-1)-(-1 1
2 2
= LS x FTOX 4 =L g1
/ = ?,xj?'_- 'Ltj - (cjz’- lj A—t)
= 27"— -9 ~\jLJr/1- =1
= g~ ) <_?_/
c) Solve: ]
@ 5By-5)=4(y+2) @) x;4—2"6+1:3 (i) 5-4229 2
LUC Ty 4B -z 724 3
15y J 6 (x4 - 5(z)ufv) = e 2

‘ = z <
I j 3 / €? _/zk{,—\@')L -s =%o /
=2 ¢ :
. ' V ~ Ly =24 T 9o L
= \\C{ |
MRS ;

d) Solve simultaneously 5x+y=9 IS (S Edy =27 . 3
3x—4y =10 N -2;07 = SO

@ el / 2
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Question 2 — Measurement — (15 marks) Marks
a) () If $A1=€0.415 (euro) convert €75 to $A. 3
; v 3 DF
75 - gpise T (6P
0. Y
(i) Convert 0.35cm’to mm’. E‘D° ]
350w’ / )
(iiiy How many litres of water could be stored in a tank whose volume is 31.2m%?
<(. 2 L couih be stored.
X
bp.@:% Ny
\\v R -
zad |

b) Two sheets of paper are similar in shape and their widths are in the ratio 4:5.

Find the area of the larger sheet if the smaller one has an area of 17.6cm” 2

QZS i : f'7-_(‘p x;'z_'z_ X» ,f
1 7.6 % J X /c L
’ et e _Sm [g -
‘e 1 CMz V
ol -
m— SRR IVEL e &
pecast !

c) The composite solid consists \ / 5

of a cone on top of a hemisphere. Gem // _ @_} ~

=5
‘%MSKM— base
Find the: = 57
@ Total volume of the solid. (i) Total surface area of the solid.
(. SYSE - — .
= ’ >Q4/ 37 694 - —~ Corved conc A =TT XINS
- P e xg
z
T S
sl ST
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Question 2 (cont’d)

d) A solid block in the shape of a &ﬂ)e has a corner cut off as shown.

e

— F -em
A & q’g/ > e et
. o 2Cm A - 3 )
v |'4

(i) Find the area of the front face ABCDE.
MR :—

<

,Q/\( ot = (Lo
B
(/o((\é,{ MTD‘CW’

dotal arecee =167 /
20—

— z
— A

(i) Show that the length of the interval DE is 2«/2_ cm

“Thongle DGE tlocks ('ﬂkx'
DE o€ P ‘1‘6'\‘\)/ o3
¥3

= N\

Z v T e~

W

@i} Find the area of the cut surface DEF.
\//; N }\ sr (H} —(L\;’L

A NP Top A of  coins
/ f‘; 2R -
f NEPYEAS .”/Qﬁ L:fx S BFE s 2 e a3 wets
L
= \\“:P' “ ar~e b

L jerm D £ a
B, Gem & i

Marks

w7
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Question 3 — Surds and Indices — (15 marks) Marks

a)  Simplify:

2
-1

(iii) 4m” —Em

) (i) 27x27> |
/ =% x / 7 ! /
QP
2 TR

b) (i) Simplify V80 ++/20 @Evaluate (giving your answer in scientific
notation correct to 3 significant figures:)

- K 285 !3.7><103} : /
_ > 2ax10® = 5.70% P

(~ > Sig - £g5)

¢) Expand and simplify (\/2 \/3)(7«/2 4«/3) 2
-
= (Y =46 ~7136 V :)
d) Rationalise the denominator and simplify where possible. 2
each
(i)‘/—‘f s i _m—y‘/() .
242 T S \/3—2 6 +1
N | = J
L% o = L +2%%k = 42527
== a1 z
= L(‘; J,—R\)/
"7_.( i
= 3404
e) Find values of p and g (2«/5—1) =p+q3 Lrts= [?:> ?i .
G):,!LQ.S and 1777
")&‘\47\5;‘” Cf‘Z‘BzHA‘P

~ -'-" T -
- (\)(1—\\ — —m \{z = il -~
3\

P93 = 12 LT+ | g = U—f
profs - 2 ereliz -6l : i

2!




