SYDNEY BOYS HIGH SCHOOL
MOORE PARK, SURRY HILLS -

- Year 10

Yearly Examination 2011
Advanced Mathematics

General Instructions

»  Working time — 2 hours » Al answers should be presented in simplest
«  Write using black or blue pen. exact form, unless otherwise directed.
+  Approved calculators may be used. '
s  All necessary working MUST be * Marks may not be awarded for untidy or
shown in every question if full marks are to be . badly arranged work.
awarded. )
» If more space is required, clearly write the Examiner: F.Nesbitt

number of the QUESTION on one of the back
pages and answer it there. Indicate that you have
done so.

» Clearly indicate your class by placing an ‘X,Anext
to your class

NAME:

Class Teacher Question Mark
10 A Mr McQuillan 1 20
10 B Mr Boros - 2 18
10 C Ms Ward 3 /18
10D | Ms Kilmore 4 716
10 E Ms Chen 5 7
10F Mr Gainford 6 /20
10 G | MrHespe 7 /18
Total [127




QUESTION ONE Answer

Find the volume of a cone with
radius 3.5 cm and height 5 cm 1
correct to 2 decimal places.

Find the Amount after five years
when $1040 is invested at 6% p.a | 1
Compound interest to the nearest
dollar.

Find the value of A if the angle A is
in the 2™ quadrant and sin A= ‘/73 1

Find the size of each angle in a

regular decagon _ 1
Factorise fully: .‘A
16m? — 25n2 E 1

For the polynomial below

determine the value of P(3). 1

P(x)=x3-2x*+x-5

Write with positive indices

x'5y3 ' 1
. x2y—%
Write the gradient of the line
3y=-5x+2 1

Solve Bx —5)(x +4) =0
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QUESTION ONE (continued)

Answers

Write V2.36 X 105 in scientific notation to
two decimal places.

Sketch the region where
x%2+y? <16

Jim bought two tickets in a raffle where 200
tickets were sold. What is the Probability
that he won 1%, 2* and 3™ prizes.

Write as a single simplified fraction
ab a

T

Describe the translation of the circle

x? + y? = 16 required to obtain the circle
(x—4)2+(y+3)?%=16

choosing words from up, down, left or right.

Find the coordinates of the y-intercept of the
parabola y =x%2+3x—6

Write as a simplified fraction with a rational

denominator
. 2

1—+/5

Divide $850 in the ratio
5:4:1
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QUESTION TWO

Answers

2X9x%x8
The cosine rule was used to find the cos of

the angle A in a triangle. A

(2) Find the value of the angle A to the
Nearest minute

(b) Draw a sketch of the triangle

including the above values.

Y A—

™

A set of numbers consists of

12,1, 18,19, 16, 10, and 4 and one other.
What is the missing number if the median
of all the numbers is 137

N

He sold them for $119 each, making a
profit, of x%.

@) Write a quadratic equation
using this information.

(ii) Solve the equation to find the
value of x

Mark bought some toys in bulk for $x each.
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@) Expand and simplify the
following polynomial
2x(x2 —3x +2) +2(x* - 5)

and state
(ii) The degree

(iii)  The leading coefficient
@iv) The constant term

What values of y satisfy the inequation

48 <3y — 6 < 54

A car depreciates at 24% in the first year
and 10% p.a. after that. At the end of the
third year it is worth $12312 . Find its
original value. -
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QUESTION THREE

A | Sketch the following functions
marking all intercents

By =@x=3)x+2)(x-5)

i)y =-2x*(x—-2)

(i) y = —2(x — 1)

B | By first finding the centre and
.| radius, sketch the circle
x24+y2—4x+10y+28=0
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QUESTION FOUR : .

A . — 3
Match each curve to one of the following equations. y = %x(x - Dx - 4) \
Write the correct letter next to each equation y = -:; x(x+4)(x-1) I__.:'f/
y=(x-1)3%2 /
/
2 | B_7
, 7
A
A -2 U
!
1
If-2 ]
B | Find the quotient and remainder when the polynomial 3x* + 12x3 + 2x* — 16x — 8 4
is divided by x — 3
C P(x)=x3-5x+3 Q) =4x*>+2x-9 2
6] Find P(3) + Q(2)
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6 cm 7 cm
A B
8 cm
(1) Calculate the size of the angle B correct to the nearest degree.
(ii) Using your answer in part (i) or otherwise, calculate the area of AABC to/tge nearest cm?.

EF and GH are common tangents to the two cicles abpve. Show that GEFH is a cyclic quadrilateral

s

Page 8 of 16




QUESTION FIVE

A | For the Polynomial P(x) = x3 + 2x? — 5x — 6 S
(i) Find one factor using the factor theorem.
(ii) Use long division to find a quadratic factor. /
(iii) Use factorisation to find the other linear factors. /
(iv) Sketch P(x), marking the zeros.
/
B

Below is a sector of a circle with radius 4cm and angle 240°

) Find the radius of the cone formed by joining the radii of the sector.

(i) Find the outside surface area of the cone in terms of . (the cone /has no base)

Page 9 of 16




Write a polynomial of degree 4
with a leading coefficient of -3 and /
a constant term of 9. ' [

|

Find the coefficient of x2 in the
expansion of
(x +2)(x* +3x + 8)

For what value of k is (x-2) a factor
of
x3—(k+3)x*+kx+6

4

Alex is an actor who enjoys golf. He has 35 friends. Some are
actors, some play golf and some are female. Two are all three and
four fit into none of these categories. Five are male actors who
play golf. Four are female golfers who don’t act. Seven are female
actors. Nineteen of his friends play golf and 16 are actors.

@ Fill in the missing numbers in the diagram.

(i) If a friend is chosen at random what is the probability

that he/she is male or plays golf?

(1
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C ‘ If x3-5x21—§:zgg -2= (i - 2)(ax?+bx +c¢),finda,b andc /

D | For the following set of séores, find:

@ the mean

=Y

(ii) the inter-quartile range

Ppe

the ratio 7:2

Above are two similar cones used for ice creanf. The larger cone is 10.5 cm high. If their heights are in
@@ find the height of the smaller cong.

(ii) find the ratio of their volumes.
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QUESTION SIX

[

A | What is the degree of the polynomial y = (f — 5)(x — 2)°

\

\
B | Find all the solutipns of the gquation (x” + 2x — 3)?+2(x* + 2x —3) =3 =0

C The box and whisker plot below shows the number of minutes patients waited for Dr Lim and Dr
.. Ward. ' 4
- Dr Ward
: Dr Lim
"10 20 30 .40 50 50 170 O
Find;

6))] the range of waiting times for Dr Ward

(ii) the inter-quartile range for Dr Lim

(iii)  the median waiting time for Dr Ward.
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The circle above has centre O and diameter BC. FE is a tangent to the circle at the point D. If/:che angle
BDE = «, Find in terms of « e
M The angle ODB

(i)  The angle OBD

(iii)y  The angle COD giving brief reasons for each answer.

, .
Find the values of a and b if V43 — 30v2 = a+ by/2 and a and b are integers.

The circle above has centre O and BC is a tangent at B. DC is perpendicular to FC.
If the angle BDC = 62°, find the size of the angle CBD showing all working. ;No proofs required)

»

D
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QUESTION SEVEN

A | Use the equation below to convert a reducible rate of 12% p.a. to a flat rate and calculate the monthly
repayment on a loan of $175 000 taken at 12% p.a. reducible over 10 years.

F= (1+R)*(nR-1)+1

n(1+R)"-n
where F is the flat rate per month, R is the reducible rate per month and n is the number of monthly
instalments. R

@) Sketch on the same set-of axes the graphs of the parabola y = % and theliney = x — 1.

@

(i) Use simultaneous equations to find the points of intersection of the curves.
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The solid below which is 8 cm high is the lower part of a right square pyramid which was 16 cm high before
the top was removed. Find: - o

7cm T

(a) the volume of the solid

(b) the surface area of the solid

In the circle above the diameter AB is parallel to the chord CD. The angles BOD and BCD are equal.
Find the sizes of the angles BOD, OAD and BCD, giving reasons.

L
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Use this space if you wish to REWRITE any answers
- Clearly indicate the QUESTION number.

Question
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