SYDNEY GRAMMAR SCHOOL

2010 Annual Examination

FORM I
MATHEMATICS

Thursday 28th Octobér 2010

General Instructions

o Writing time — 1 hour 30 minutes
e Write using black or blue pen.

e Calculators are not to be used.

¢ All necessary working should be shown
in every question.

 Start each question on a new page.

Structure of the paper
e Total marks — 120
o All ten questions may be attempted.

o All ten questions are of equal valie.

IBR/ADS: SO
1JAG/CDS:  JMR

1PGM/AHWD: LYL

Checklist
¢ ‘Writing paper required.
o Candidature — 187 boys

IRMF/CIW:
1RBCH/JSH:
IWTR/AGY:

Collection

Write your name, class and master
clearly on each page of your answers
and on the tear-off sheet.

Staplé your answers in a single bundle.

Bundle the tear-off sheet with the
question it belongs to.

Write your name and master on this

question paper and submit it with
your answers.

BR 1DBD/MW: MW
FMW "1SD/PKR: TCW
SJE
Examiner
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QUESTION ONE (12 marks) Start a new page.

(a) Evaluate:

Q) 2 x

SR It}

iy 1
0 5+3

(iii) 628 + 0-053

(b) Find:
(i) —5+4
(i) 2—8

(c) Simplify:
(1) 12z — 52

(ii) ' +4°

(d) Solve:
(i) 4z =24
oy YO _
(i1) 7= 5
(e)
A
[ 34
24
1
J5 T2 Oy 1 2 3

—34

Write down the coordinates of the point A in the diagram above.

(f) Find 5% of $80.

N

(g) Find the perimeter of a square with side length 1-2 cm.

Exam continues next page ...
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QUESTION TWO (12 marks) Start a new page.

(a) (i) List all the factors of 18. ‘
(ii)’ The first multiple of 4 is 4. Write down the twentieth multiple of 4.

(b) Expand z(3x +4).

(c) Express in decimal form:

(i) 29%
)
(i) 3
(d) Find:
(i) 42+ 06
. 1 B
(ll) lg - '6
Ly 8 3
(111)‘ 1

(e) Without doing the division, explain why we know that 33 738 is divisible by 6.

_Exam continues overleaf ...
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QUESTION THREE (12 marks) Start a new page.

(a) Express the following numbers as percentages.
(i) 0-043
(i) 2%
(b) Evaluate:
(i) —18+ -3
() 7-(-11)x 2

(¢) Solve the following equations: -
(1) Tm—5=9
(ii) 23— 2z =3 +3

(d)

A 8cm B

Find the area of triangle ABC in the diagram above.
(e) Alex bought two egg and bacon rolls for $4.25 each, a cappuccino for $3.60 and a
freshly squeezed orange juice which cost $3-70. How much change did he receive from

twenty dollars? Show your working.

(f) What is half of one tenth?

Exam continues next page ...
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QUESTION FOUR (12 marks) Start a new page.

(a) (1) Copy and complete the following table using the rule y = 4z — 1.

T -1 0 1 2

Yy .

(ii) Plot the points resulting from the table above on a number plane.
Note: Use a riiler to draw your axes and label each axis.

(b) Simplify:
6
W (»)
(ii) 523 — 22 — 82% + 4z
3t
‘(iv) 8y® x 5y*

i) 24 %

(¢) If t = —2 and g = 4, evaluate t* — q.

Exam continues overleaf ...
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QUESTION FIVE (12 marks) Start a new page.

(a) The whole numbers from 1 to 19 inclusive are written on cards and placed in a bag.
One card is drawn at random. Find the probability that it is:
(i) divisible by 3, '
(ii) not divisible by 3,

(iif) a prime number.

(b) Find the value of z in each diagram below, giving reasons:

(i)
142°  goe
:EO
(i)
A B
3z°
66°
c D
(iii)
M
40° z°

{c) Tear off the last sheet of this examination and do the constructions there. Bundle the
sheet with the rest of Question 5.

Exam continues next page ...
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QUESTION SIX (12 marks) Start a new page.

(2) Expand and simplify:
S5z +3)+6(x—1)

(b) Given that 123 x 456 = 56 088, evaluate:
(i) 1-23 x 456
(if) 56-088 = 4:56

(¢} A number z is tripled and then increased by 7. The result is —2.
(i) Form an equation to represent the information given.

(il) Solve your equation to find the original number.
(d)

1.5cm

lcm

lcm

Jem

-.Find the volume of the prism sketched above. Show your working.
(e) How many square centimetres are contained in 4 squaré metres?

(f) CSI agents were keeping an eye on a house in Maine. They saw a male suspect enter
the house at 0700 hours on Tuesday and leave at 1343 hours on Wednesday. A female
“suspect arrived at 2312 hours on Tuesday and left at 1450 hours on Wednesday.

(i) Convert 1343 hours to 12 hour time.

(i) For how long were both suspects in the house together? Give your answer in
hours and minutes.

Exam continues overleaf ...
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QUESTION SEVEN (12 marks) Start a new page.

(a) Sam and Pam were in different classes at school. They both had a mathematics test.
Sam’s test was marked out of 30 and Pam’s test was marked out of 40. Sam got 21
out of 30 and Pam got 29 out of 40. Who did better in their test? Show your working.

{b) Suppose B = {3,5,7}, C = {2,3,4,5,6,7, 8} and D = {4,5,6,7,...,13, 14}.

(i) State TRUE or FALSE for each of the following:
(e) 10€D '
8 ccB
() 1D =10

(if) List all the subsets of B.

. . 5 )
(c) A squirrel found a pile of nuts and ate 21 of the nuts. There were 448 nuts left in the

pile. How many nuts were there to start with? Show your working.
36 —

(d) Find the value of
2z

T
5 when g = —4.

Exam contirfues next page ...
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QUESTION EIGHT (12 marks) Start a new page.

(=) .
A > / E_ g
80°
F
o - / Y D
G

Find the value of y in the diagram above, giving reasons.

(b)

P

Consider the diagram above.
(i) Write an algebraic expression for w in terms of z. Give a, geometrical reason.
ii) Write an equation for z. Give a geometrical reason.
q! g
(iii) Solve your equation to find z.
(¢) Simplify:
’ 3 3 7 2
() 22 Y
14y~ 9z3
(it) 35p°¢° + (—5p°¢%)
4 3)2
(i) 4m)
9m—m

(d) This problem first appeared in a 15th century French book.

A carpenter agrees to work for 2 francs for each day he actually works and to forfeit
3 francs for each day he does not work. At the end of thirty days it turns out that he
has to forfeit exactly the same amount as he receives. How many days does he work?
Show your reasoning.

Exam continues overleaf ...
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QUESTION NINE (12 marks) Start a new page.

(a) Consider the following rule:

(13 =(@1x2)+}
D =2x3)+g
(33) =@ x4 +]
(i) Write out the rule for (41)? and show that it works.
(ii) Write out the rule for (n + 1)%.

(b)

The diagram above shows the four quadrants of the number plane labelled 4, B, C
and D. Find a point in each quadrant which satisfies the rule y? =22,
(c) For all numbers a and b, the operation a#b is defined by a#b = 2ab®.
(i) Find z if z#2 = —40.
(i) Find \/5043.
(iif) Find me#t(ntp).
(d) (i) On half-a-page, draw a line { at least 5cm in length. Mark two points X and ¥
at least 3cm from .

(i) Using ruler and compasses only, find the point A on [ such that X4 = Y A. Your
construction must be clear with construction arcs visible.

L.

Exam continues next page ...
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QUESTION TEN (12 marks) Start a new page.

(a) (i) Express 56 as a product of its prime factors.

(ii)} The areas of the different faces of a rectangular prism are 10, 35 and 56 cm?. Find

its volume.
(b)
A B
D C

o

x
\/
B

In the diagram above, ABCD is a square and CDE is an equilateral triangle.
Angle DEB is labelled z°. Find the value of z, giving reasons.

(c) Givenz = —1,y =2 and z = —3, find the value of:
1

Y
ol
z+y+z

v+
z+y+

(d) (i) Show that 22% — 26% = (22 — 26)(22 + 26).
(ii) Find: ,
1232452 — 72492 - 112 ... +101% — 1032

END OF EXAMINATION

Tear-off pages follow ...

NAME: .o CLASS: ..ot ‘MASTER: ..........
DETACH THIS SHEET AND BUNDLE IT WITH THE REST OF QUESTION FIVE.

QUESTION FIVE

(¢) Using a pencil, ruler and compasses only, complete the following constructions.
Do not erase any construction markings.

(i) Bisect LAOB.

A

(i) Construct a 60° angle at the endpoint X of the interval XY below.
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DETACH THIS SHEET AND BUNDLE IT WITH THE REST OF QUESTION FIVE.

UESTION FIVE

(c) Using a pencil, ruler and compasses only, complete the following constructions.
Do not erase any construction markings.

(i) Bisect LAOB.

A

0 / B

(i) Construct a 60° angle at the endpoint X of the interval XY below.
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