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Part A

10 marks
Attempt Questions 1-10

Allow about 15 minutes for this section

Use the multiple-choice answer sheet for Questions 1 — 10. Do NOT indicate answers below.

1 What is the compass bearing of Avon from Brighton in the diagram shown?
N
Brighton
40°
Avon
A. S50°E B. S40°W C. NS50°E D. N50°W
2 With the graph below, which of the following best describes the relation?
i
Y

1 57
X
v
A. one-to-one B. one-to-many
C. many-to-one D. many-to-many



3 Given that v’ =u” +2as . If u is always positive, which is the correct formula for u?

A. u=v-2as

B. u=~2as—v*
C. u=v>+2as
D. u=~\v—-2as

4 The number of complaints for the return of a particular item is shown in the Pareto chart below.

200§ 100%

180 90%

160: - 80%

140 70%

120 60%

100 - 50%

g() / : ......... ......... ......... ......... ......... ......... 40%

60% . : ......... ......... ......... ......... 30%

Cumulative Percentage

Number of Complaints

40/|- S S D — 20%

20 . : ......... ......... 10%
0 z z z z T 0%
Too Large Ugly Spotty Too Small Dirty  Wrong Shape

What percentage of the total number of complaints do the three largest complaints account for?

A. 60% B. 70% C. 80% D. 90%

5 Which of the following is the solution to 7* =2 7?
2
A. x=log,7 B. x=log105

C e log 2 b e log,, 7
' log 7 . log,,2



6 In the diagram below, which of the following is a correct expression for cos8 ?

5 7
0
6
A 52+6*—7° B 52+7-6°
' 2X5%6 ' 2X6%X7
c 52 +6%+7* b 52 +6% =77
2x5%6 ' 2x5%x7

7 Which inequality gives the domain of y=+2x—-37?

A. 2x—-3>0 B. 2x—-320
C. 2x—-3<0 D. 2x—-3<0
8 The function #(x) = x> is transformed to g(x) = (x — 2)*+ 5 by a horizontal translation

of 2 units followed by a vertical translation of 5 units.

Which row of the table shows the directions of the translations?

Horizontal translation Vertical translation
of 2 units of 5 units
A. Left Up
B. Right Up
C. Left Down
D. Right Down




9

10

Consider the following graphs of two normal distributions, N; and N,.

Ny

N

Assuming p4, 0y are the mean and standard deviation of Ny, and u,, o, are the mean and standard
deviation of N;, which of the following statements is true?

A. U1 > Uy and oy > o,
B W1 > Uy and o1 < 0y
C. W < Uy and o1 > 0,
D

U1 < Uy and oy < 0,

Suppose the weight of melons is normally distributed with a mean of x4 and a standard
deviation of o.

A melon has a weight below the lower quartile of the distribution but NOT in the bottom
10% of the distribution.

Which of the following most accurately represents the region in which the weight of this
melon lies?
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Part B

Name:

Class Teacher

10MaA | B Kilmore
10MaB | T Broockmann

10MaC | Z Zeng

: Mark /20
10MaP | S Gurjar

10MaL. | R Wang
10MaU | AM Gainford
10MaS | J James

~6~



(a)

(b)

(©)

(d)

(e)

®

(2

(h)

Solve (x+7)(x—4) =0

A cylinder is enlarged to give a similar second cylinder.
If the ratio of their heights is 1 : 2, what is the ratio of their volumes?

Consider the line with equation 12y +3x=4.
Write down its gradient.



\)

(k)

)

(m)

. ) ) 3
Rationalise the denominator T .

2

Liz is asked to solve the equation 3x* +8=283
Here is her working.

3x* +8=83
3x*=75
x> =25
x=5
Explain what is wrong with Liz’s answer

The surface gravity of a planet can be worked out using the formula

6.67x10"'m
g=—"75—""

2 b
r

where m kilograms is the mass of the planet and » metres is the radius of the planet.
For the Earth and Jupiter the values of m and » and listed below:

Earth Jupiter
m =598 x 10* m=1.90 x 10%
r=6.378 x 10° r="7.149 x 107

Calculate the ratio of the surface gravity of Earth to the surface gravity of Jupiter

Write your answer in the form 1 : n, correct to two significant figures.



(n)  Ibrar bought a cabin for $145 000. 1

The value of the cabin depreciated by 4% in the first year.
The value of the cabin depreciated by 2.5% in the second year.

His cousin, Rarbi says,
“4+2.5=06.5, so in two years the value of your cabin depreciated by 6.5%”

Is Rarbi right? If you think he is wrong, give the correct percentage depreciation.

(o) Sean has information about the height, in cm, and the weight, in kg, of each of ten rugby 2

players.
He is asked to draw a scatter graph and a line of best fit for this information.

Here is his answer

s
105
X
X
100 X X
Weight (kg) X
95
X X
90
X
X
85 >
140 160 170 180 190 200

Height (cm)

Sean has plotted the points accurately.
Write down two things that are wrong with his answer.



(p) A, B, C, and D are concyclic points.

A E

\ CDE is a straight line,

a Write down the value of ZABC .

B D

(q)  Henry drew the scatter diagram below.
A

>

Put a circle around the most correct statement about this scatter diagram.

It shows It is not possible to tell if It shows negative
no correlation. there is correlation as there correlation.
are not enough points.

(r) Let f(x)=4sinx° and g(x)=2x—3.
(1) Evaluate f (23).

Give your answer correct to three significant figures.

(i1))  Evaluate f [ g(24)].

Give your answer correct to three significant figures.

~10 ~

It shows positive
correlation.



Extra Working Page for Part B only
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Part C

Name:

Class Teacher

10MaA | B Kilmore
10MaB | T Broockmann

10MaC | Z Zeng
10MaP | S Gurjar

Mark /20

10MaL. | R Wang
10MaU | AM Gainford
10MaS | J James

~12 ~



(a) Re-arrange this formula to make x the subject

y=mx+c.

(b)

x 13 NOT TO SCALE

60°

7

The diagram shows a triangle with sides 7 cm, 13 cm and x cm, and an angle of
60° as marked.

Use the cosine rule to show that x?—7x= 120, and hence find the exact value
of x.



(¢)  Divide 4x* -36x*+9 by (2x*-1).

Write your answer in the form 4x* —36x” +9 = (2x2 —~ I)Q(x) + R(x).

~14 ~



(d In AACD, Blies on AC and E lies on AD such that BE || CD.
AE=52cmand ED=2.6 cm

A

5.2cm

NOT TO
SCALE

2.6cm

6.75cm

(1) State why A ABE ||| AACD.

(e) Write (x + 3) + SERELRAY as a single fraction in its simplest form.

~15~



() In the diagram above, the ray OP passes through the point P(—3, 4)
and makes the angle 6 with the positive x-axis.

P(-34)

\4

Given OP = 5 units, write down the values of sin # and tan 6.

1 .
(g) If3'= o 3*"*, find a simple expression for y in terms of x.

(h) The diagram below shows the graph of y = f (x) . The graph intersects the axes at
points A4 (O, 6) and B (3, O). The graph has two asymptotes as shown.
Sketch the graph of y= f (x) — 6, showing clearly where 4 and B get transformed to.

Also the location of the asymptotes after the transformation should be indicated.

%

20
3

A4(0.6)

1) B (3.0) v

_ 10

~16 ~



(@)

Claude travels to school either by bus or on a bicycle.

The probability that he goes by bus is 0.3.

He can have lunch at home or at school.

If he catches the bus, the probability that he has lunch at school is 0.6
If he rides his bicycle, the probability that he has lunch at home is 0.6.

By using the diagram or otherwise, find the probability that Claude
goes by bus given that he has lunch at school.

School
0.6
Bus
............. Home
School
Bicycle

Home

~17 ~
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Name:

Class

Teacher

10MaA

B Kilmore

10MaB

T Broockmann

10MaC

Z Zeng

10MaP

S Gurjar

Mark

/10

10MaL

R Wang

10MalU

AM Gainford

10MaS

J James

~19 ~




a The graph shows the polynomial with equation y=x*—2x>—5x+6.
(@) grap poly q y

y

Diagram NOT
accurately drawn

-2 a\\/b X

Find the values of @ and b, with clear reasoning being shown.

~20 ~



(b) In AABC,AB=5cm,AC=3cm, ZB=25°,and ZC is obtuse.

(1) Find, to the nearest degree, the size of LC'.
A

(i1))  The point D lies on BC produced and AD =3 cm.

Find, to three significant figures, the length of CD.
A

~21 ~



(©) The diagram shows a solid shape made from a cone on top of a cylinder.

The cone has a radius of 10 cm and a height of 10 cm.

The right cylinder has a radius of 10 cm and a height of 10 cm.
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Part E

Name:

Class Teacher

10MaA | B Kilmore
10MaB | T Broockmann

10MaC | Z Zeng

. Mark /12
10MaP | S Gurjar

10MaL. | R Wang
10MaU | AM Gainford
10MaS | J James

~ 24 ~



(a)

Diagram NOT
B accurately drawn

9 cm

35°

9 cm o

AOD is a diameter of a circle, with centre O and radius 9 cm.
ABC is an arc of the circle.

AC is a chord.

Angle ADC = 35°

Calculate the area of the shaded segment.
Give your answer correct to 3 significant figures.

(b)  Evaluate log,72—1log 2.

~25~



(©) If log 2= p and log 6=q, express log 48 in terms of p and q.

(d)  Evaluate 49°%°.

(e) Consider the function f'defined by f (x) =il
X

()  Find f(f(D).

. 11
(i)  Show that ——=——————
3x+1 3 3(3x+1)

~26 ~
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Part F

Name:

Class Teacher

10MaA | B Kilmore
10MaB | T Broockmann

10MaC | Z Zeng
10MaP | S Gurjar

Mark /12

10MaL. | R Wang
10MaU | AM Gainford
10MaS | J James

~28 ~



(a) Solve logﬁ(sinx)— logﬁ(cosx) =1 for 0°<x<90°.

(b) The point P(—l, 4) lies on the curve with equation y = f (x) .

State the coordinates of the image of point P on the curves with equation y=—f (3x).

(©) In the diagram AB is a diameter of the circle, 7P is a tangent at point 7, O is the centre
of the circle and £ATP=111°-

Write down the value of £ BAT , giving clear reasoning.

~20 ~



(d)  Given that (x - 4) is a factor of f(x) =x"—2x”+ax+b and that division of f(x) by

(x + 2) leaves a remainder of 18. Find the values of ¢ and b.

(e) Students at a Sydney high school took an examination. The examination scores
are normally distributed with a mean of 72 and standard deviation of 8.

(1) A student is chosen at random.

Calculate the probability that their examination score is:

1. less than 80;

2. higher than 56;

(i)  Itis found that 6 students’ scores are higher than 88.
Estimate how many students took the test.



Exira Working Page for Part F only
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Name:

Class

Teacher

10MaA

B Kilmore

10MaB

T Broockmann

10MaC

Z Zeng

10MaP

S Gurjar

Mark

/16

10MaL

R Wang

10MalU

AM Gainford

10MaS

J James

~32 ~




(a) (1) Solve the simultaneous equations.

2x*—y* =17
x+2y=1
(b) )
NOT TO
SCALE
12cm

The diagram shows a solid cone with radius 7.6 cm and height 16 cm.
A cut is made parallel to the base of the cone and the top section is removed.
The remaining solid has height 12 cm, as shown in the diagram.

Calculate the volume of the remaining solid, correct to two decimal places.




(c) The diagram shows the graph of y = f(t), where f(t) =sin2¢°, 0<¢<180.

y
14

45 9 135 30

—1+

(1) Write down the range of y when y=-5f (t + 30).

(i)  Write down the first positive value of ¢ for when the minimum value of
y= —Sf(t + 30) occurs.

(d)  When p(x) =2x" +4x+c is divided by (x - r) , the remainder is 3.

Given that ¢ and r are constants, find the largest possible value for c.



(e)

A scalene triangle ABC' has equilateral triangles ABX, BC'Y and ACZ constructed
on its three sides. Circle C; is drawn to pass through the vertices of AABX and

has centre P. Similarly circle Cy is drawn through the vertices of ABCY and

has centre (). These two circles meet at B and O as shown in the diagram above.

(1) Find the sizes of £ A40B, £ BOC, and £ AOC.

(i)  Prove that AOCZ is a cyclic quadrilateral.

This question continues on page 36

~35~



(e) (continued)

(iii))  Taking R as the centre of circle AOCZ, prove that A POR is equilateral.

X B
P,
C -0 Y
7 (0]
Ro
C ¢
Z
End of paper

~36 ~
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Part A Solutions

Question 1
Answer: A
N
N
Brighton
40°
Avon

The angle formed at Brighton from south towards east is 50° (co-interior angles on parallel lines).
Therefore, the compass bearing of Avon from Brighton is S 50° E.

Question 2

Answer: D

The graph does not pass either the horizontal or vertical line tests, and so is many-to-many.

Question 3
Answer: D
2 2
v =u"+2as
2 2
u- =v--2as
2
u=Nv- —=2as,u>0
Question 4
Answer: C
200 100%
180 190%
160 80%
140)- 170% &
2 : s
= 120 B : ; : ; : : : : 160% §
g-' : : : : : : : : : d‘i
R I A e o o e L
“f 80| / ——:—————e————4o%§
2 : : : : : : : : i g
g 60;- i - i o 3004 3
@ B B P
B e L SRR
ol L e,

Too Large Ugly Spotty Too Small Dirty = Wrong Shape



Question 5

Answer: C
x=log, 2

log, 2

- log,, 7

Question 6

Answer: A

Question 7

Answer: B
The term inside the radical must be zero or positive, as we cannot take the square root of a negative number.

Question 8

Answer: B

If we start with the cubic f(x)=x" , then g(x)=(x—h)’ +k translates the curve to the right by / units and
upward by k units. Hence g(x)=(x—2)’+35 translates the graph to the right by 2 and up by 5.

Question 9

Answer: D
N; is further to the left than N,, and so therefore has a lower mean.
N; is also narrower than N,, and therefore has lower standard deviation.

Question 10

Answer: C

%
* | 38%)| 34%!
359 133

302 -1 0 1 3
w % N
<«68% > From the Normal Distribution percentages.
< 95% > The given weight of the melon is in the region 10% < w < 25%.

?
O
0
3
=N
\ 4



Part B

(@  Solve (x+7)(x-4)=0

R e et S =" 1ot 7(’L7L

(b)  Simplify the expression 3y +2x—4y—x.

...................................................................................................

(¢)  Write down the exact value of sin120°.
&

...................................................................................................

(d)  Evaluate log,49.

...................................................................................................

()  Factorise x> —2x—15.

® A cylinder is enlarged to give a similar second cylinder.
If the ratio of their heights is 1 : 2, what is the ratio of their volumes?

............................ L = D

2

(g)  State the vertex of the parabola with equation y = (x = 2) 1.

.................... (ZL)'\

(h)  Consider the line with equation 12y +3x=4.




(M)

)

(k)

M

(m)

) . 3
Rationalise the denominator T .

Liz is asked to solve the equation ~ 3x*+8=83
Here is her working.

3x*+8=283
3x* =175
x*=25

x=5

.............................................................

...................................................................................................

...................................................................................................

The surface gravity of a planet can be worked out using the formula

6.67x10"" m
g=———F"—

9 b

Iz

where m kilograms is the mass of the planet and » metres is the radius of the planet.

For the Earth and Jupiter the values of m and r and listed below:

Earth ,‘ ‘ Ju’piter

m=598 x10* |. - | m=190x 107
r=6.378 x 10° | #=7.149 x 107

Calculate the ratio of the surface gravity of Earth to the surface gravity of J upitef

Write your answer in the form 1 : », correct to two significant figures.

...... 5g.:<.ﬁ..—.fz.m.?.m?s......,.,......_.?...)..;..«.2.'..;5..2.?%



(n)

(0)

Ibrar bought a cabin for $145 000.

The value of the cabin depreciated by 4% in the first year.
The value of the cabin depreciated by 2.5% in the second year.

His cousin, Rarbi says,

“4 4 2.5=6.5, so in two years the value of your cabin depreciated by 6.5%”

Is Rarbi rlght’) If you thlnk he is wrong, give the correct percentage depreciation.

No.— A mournd = A4 X. 0757<Oq75~
oot flamin. =4 5 43¢

Sean has information about the height, in cm, and the weight, in kg, of each of ten rugby

players.
He is asked to draw a scatter graph and a line of best fit for this information.
Here is his answer

' N

105

100 bbb i

95 |- s

v

¥4 160 170 180 190 200

Height (cm)

Sean has plotted the points accurately.
Write down two things that are wrong with his answer.

LI&D‘FM'(’)' SM /wfﬁbean ﬁ\L@—fV




(p) A, B, C, and D are concyclic points.

CDE is a straight line.

Write down the value of £ ABC .
S 7 16
0—]-5 QOAMV\

r@[umea(

il

..................... >/ éC’?é ﬂfcg/«c 70&4

Ok [Avc =T76° éoafa-f(z ex‘)”cwy/éz

(@) Henry drew the scatter diagram below.

!

>

Put a circle around the most correct statement about this scatter diagram.

It shows negative " TItshows positive

It is not possible to tell if
correlation. . correlation.

there is correlation as there
are not enough points.

It shows
no correlation.

(r) Let f(x)=4sinx° and g(x)=2x—3.

()  Evaluate f(23).
Give your answer correct to three significant figures.

............................... S

(i1) Evaluate f )]
Give you ans er correct to three significant figures.

............. TS N = G

...................................................................................................

o T s



Part C

(a) Re-arrange this formula to make x the subject 1
y=mx+c.
y= mx+c y—c
X =
y—c=mx m
mx=y-—c [Well answered by most candidates.]
(b) 4
x 13 NOT TO SCALE
60°
7

The diagram shows a triangle with sides 7 cm, 13 cm and x cm, and an angle of
60° as marked.

Use the cosine rule to show that x?>—7x =120, and hence find the exact value
of x.

132=x2+ 72— 2 X x X Tcos60°
169 =x2+49 — 14x X %

120 =x2 - Tx

x2 —Tx =120 as required

7 ++/49+480

x 2

=150r -8 but —8 is extraneous (length of a side)

Sox=15

[Marks were lost for using the sign rule, which does not lead to the quadratic
required. Also marks were lost if the negative solution was not explained and discounted.]



(¢)  Divide 4x*~36x>+9 by (2x*—1). 2

Write your answer in the form 4x* —36x* +9 = (2x2 - I)Q(x) + R(x).

2?1 2x? - 17
)4x*  — 36x? +9
4x* — 2
—34x? +9
34x2 +17

-8

Sodxt — 36x2+ 9= (222 — 1)( 202 — 17) — 8

[Well answered in general, but many made a small arithmetic error. There were
also several transcription errors with the divisor.]



(d) In A ACD, B lies on AC and E lies on AD such that BE || CD.
AE=52cmand ED =2.6 cm

A
5.2cm
NOT TO
SCALE
B E
2.6cm
C D
- 6.75cm -
(1) State why A ABE ||| AACD. 1

Equiangular (Z/AEB = ZEDC corresponding angles)

[Just the single word, or the abbreviation (AA), was required. Well answered.]

(i1) Calculate BE, with clear reasoning being shown. 2
% = A—E Corresponding sides in proportion
cCD AD
BE = CDAXDAE
= (6.75%5.2)/7.8
S BE=4.5

[While most got the right result, many failed to show clear reasoning.]

XX +5x+6

(e) Write (x + 3) + e as a single fraction in its simplest form. 2
x —
Exp = w [Mostly well answered, but
x?+5x+6 several gave the reciprocal, and
_ (x+3)(x-2) some tried to divide,
T (x+3)(x+2) unsuccessfully.]
x—2

x+2



) In the diagram above, the ray OP passes through the point P(—3, 4) y
and makes the angle 6 with the positive x-axis.

>
»

P(-3.4)

v

Given OP = 5 units, write down the values of sin 8 and tan . 2

tanf = : inf =
ang = —z sing =<
[Many over-complicated the problem by finding 8, then approximating sin@ and
tan@.]
1
(g)  If 3"'=—x3" find a simple expression for y in terms of x. 2
32x71 = 372% i 32y« 2y=>5x—1
32x—1 — 3—2x+2y—x y= A (SX— 1)

S 2x—1=2y-3x
[Well done by 60%. Those who tried a log approach generally failed.]
(h) The diagram below shows the graph of y = f (x) The graph intersects the axes at2

points 4 (0, 6) and B(3, 0). The graph has two asymptotes as shown.
Sketch the graph of y = f (x) — 6, showing clearly where 4 and B get transformed to.

Also the location of the asymptotes after the transformation should be indicated.

1(0.6)

0 B(3.0)

10
X

The image of A is the origin O. Horizontal asymptote y = 2/3.
The image of B is B’ (3, —6). Vertical asymptote x = 10/3.
[Usually well done. Some failed to show B’ and new Horiz asymptote.]



(@)

Claude travels to school either by bus or on a bicycle.

The probability that he goes by bus is 0.3.

He can have lunch at home or at school.

If he catches the bus, the probability that he has lunch at school is 0.6
If he rides his bicycle, the probability that he has lunch at home is 0.6.

By using the diagram or otherwise, find the probability that Claude
goes by bus given that he has lunch at school.

School
0.6
Bus
0.4
............. Home
School
Bicycle
Home
PAIB) = P(ANB)
=0.18/0.46
=9/23
~(0.39

[Not very well answered. Most had no grasp of Bayes’s Teorem.]

0.18

0.12

0.28

0.42



2021 YR10 YE Part D Solutions and Comments

Answers in pencil CANNOT appeal for marks.

A. The graph shows the polynomial with equation y = x> — 2x% — 5x + 6. 3

y

Diagram NOT
accurately drawn

-2

N/

Find the values of a and b, with clear reasoning being shown.

Hence, x + 2 is a factor of P(x).

By polynomial division:

x> —4x +3
x+2>x3—2x2—5x+6
X3 4+ 2x2
—4x? —5x
— 4% —8x
3X+6
3x+6

0

Hence:
P(x) =(x+2)(x? —4x + 3)
=(x+2)(x—1)(x—-3)
Hence, P(x) has three single roots at x = —2,1, 3.
From the graph, =2 < a < b,soa =1and b = 3.

Solution Comment(s)
Let P(x) = y. Most students found another factor, e.g. x — 1, to
From the graph, there is a single root at x = —2. use for polynomial division instead of using the given

factor x + 2.

Some examples of alternative methods that were used
to solve this problem:

e Synthetic division

e Trial and error using the factor theorem

e Expanding (x + 2)(x —a)(x — b) and

comparing coefficients

However, many students who used these alternatives
were penalised for failing to show sufficient relevant
working out.

Common error(s):
e Attempting to solve the P(x) using the
quadratic formula
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B. InAABC,AB =5cm,AC = 3 cm, LABC = 25° and £ZACB is obtuse.

I.  Find, to the nearest degree, the size of ZACB. 2
A
C B
Solution Comment(s)
Let ZACB =6 Some students used the cosine rule when it wasn’t

Using the sine rule:
sin @ _ sin 25°

3
5sin 25°

3
0 = 45° (n.deg.)

sinf =

However, as the sine function is positive in

Since 6 is given to be obtuse:
0 = 180° — 45°
= 135°

Quadrants 1 and 2, 8 can be either 45° or 135°.

necessary.

Of those who used the cosine rule, most failed to use
it correctly to solve the problem.

Common error(s):
e TForgetting to round to the nearest degree
e Forgetting that ZACB is obtuse
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II.  The point D lies on BC produced and AD = 3 cm. 2
Find, to three significant figures, the length of CD.

A

Solution

Comment(s)

From Part I, ZACB = 135°.
Then, as BCD is a straight line:
2ACD = 180° — 135°

= 45°
Since AD = AC, equal angles are opposite to equal
sides.

2ADC = 45°
By considering the angle sum of AADC:
£DAC = 180° — 45° — 45°

= 90°
Using the sine rule:
CD _ 3
sin90° sin45°
_ 3sin 90°
"~ sin45°
=424 cm

Again, some students used the cosine rule
unnecessarily and most were incorrect in their
attempt to solve the problem.

Also, some students assumed that AADC is a right
angle triangle instead of recognising it as an
approximation.

As such, they risked losing marks by using Pythag
instead of the sine rule to find the length of CD.

Furthermore, some students risked losing marks by
failing to round their answer correctly to 3 significant
figures.

Most students were also penalised for failing to
provide sufficient geometrical reasoning when
deducing the size of the relevant angles.
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C. The diagram shows a solid shape made from a cone on top of a cylinder. 3
The cone has a radius of 10 cm and a height of 10 cm.
The right cylinder has a radius of 10 ¢m and a height of 10 cm.

10cm

Show that the total surface area is (300 + 100\/§)ﬂ cm?.

Comment(s)

Solution
Let A1, A, and A3 be the curved surface of the cone,
the curved surface of the cylinder and the base of the
cylinder respectively.
Then:
Ay =mrl
=1 x 10 x+/102 + 102
= 1007V2 cm?
Also:
A2 = 2ntrh
=2 X 10X 10
= 200w cm?
Finally:
As = mir?
=1 X 10?
= 100w cm?
Hence:
A == Al + Az + A3
= 100mV2 + 2007 + 1007
= 1007V2 + 3007
= (300 + 100v2)m cm?

Some students risked losing marks by working with
rounded values for areas instead of exact values.

Otherwise, students generally performed well on this
question.




PARTE
(a) 3

Diagram NOT
accurately drawn

35°

9 cm 0

AOD is a diameter of a circle, with centre O and radius 9 cm.
ABC is an arc of the circle.

AC is a chord.

Angle ADC = 35°

Calculate the area of the shaded segment.
Give your answer correct to 3 significant figures.

ZAOC =70° (angle at the centre is double the angle at the circumference)

The area of the shaded region is the area of triangle AOC subtracted from the area of sector AOC.

[e]

zr®, where =70 and r=9.

Area of Sector (AS) =

360°
Area of AACO (4;) = %bcsinA,where b=c=9and 4 =70.
A=A, -4,
A= %7[92 —%92 sin 70

= 11.4 cm? (to 3 significant figures)

(b)  Evaluate log, 72 —log, 2. 1
Expression equals log, 7—22 =log, 36 which simplifies to log, 6* =2

(©) If log,2=p and log, 6 =¢q, express log,h 48 in terms of p and q. 1
log, 48 =log,8+log, 6 = 3log, 2+log, 6 =3p+q

(d)  Evaluate 49"°%°. 1

(72 )‘0376 _ 726 _y oz 6 _ 3¢



X

Consider the function f defined by f'(x)=

C3x+l
(i)  Find /(). 1
1 1
1 = = —
f() 3xI+1 4
1 1
-
SEAE PR A
4 4
1 1
(i)  Show that —— =~————~ 1
3x+1 3 3(3x+1)
RHS=1— 1 N 3x+1 1 :3x+1—1:> X _HS
3 3(3x+1)  3(3x+1) 3(3x+1) 3(3x+1) 3x+1
(iii)  Hence, explain why ' exists without finding f 71(x). 1
1 1 . ) ) . . 1
——————is a translation (two in fact) and dilation of the ‘base’ function f (x) =—.
3 3(3x+1) X

Essentially, this is a hyperbola which is a one-to-one function (passes both the vertical and
horizontal line tests) and therefore its inverse exists without the need to restrict f (x) .

Note: 1~ (x) is defined as a function and hence it must pass the vertical line test. For this to be

the case, f(x) must pass the horizontal line test. Since f'(x) is already defined as a function, it

must be one-to-one to pass both line tests.

(iv)  Find where f(x) =f! (x) 2

Since the only values that satisfy this equation lie on the line y = x, we can solve the two

simultaneously by using substitution.

equations: y=x and y = 311
X+

al =L 3rii=1= =0

x= =
3x+1 3x+1

(V) Write down the domain of /.
Since the range of f (x) is all real y, except that y ;t% , the domain of £ (x) is all real x,

1
except that x # 3

Note: The section of the exam was done reasonably well. The questions on the inverse function
were done less well and students generally chose approaches that made the working out more
difficult for themselves.

~D ~



Part F

(a) Solve logﬁ(sinx)—logﬁ(cosx)=1 for 0°<x<90°.
S \ogg%%):l .......... ,'7“6«4%=f3/>\mc\<
‘ | ¢ = 60°
P S — WK B0 e,
........ T G e B U ——
(b)

The point P(-—l, 4) lies on the curve with equation y = f ( ) .

..........

3x).
............ ’/‘S/L‘D
....... Yoznko).

State the coordinates of the image of point P on the curves with equation y=—f ( )
OO £ o) €20 I

"‘2 mack W either (oorclinate 15 corred
(©

In the diagram 4B is a diameter of the circle, 7P is a tangent at point T, O is the centre
of the circle and LATP=111°-

“)

............................................................

.....................................................

...................................................................................................

Ok =.0
| mark

s OTP= 90° (redins L Jro\nﬁem‘i:)
| mede L0Th = 24°

= OAT ~29~



d Given that (x—4) is a factor of f(x)=x"~2x"+ax+b and that division of f{x by 3
(d)

(x + 2) leaves a remainder of 18. Find the values of ¢ and 5.

.....................................................................................

I ko
a-2x47t 4ot b =0 | ek 1 dhow

P P A S SN b ..................................................... ‘\‘ COT‘I"%&{‘ LAY\Z{K‘:(S'!\“GJ&{?{\‘{;‘
LU0 th = \ ,
................................... B NN Y Cnoor /g,
e PLAYE A& Vo
- : | Hheotent bt
........... (—_2)”2)((—2)2"2&—{-‘:;:'8 e 2o eSS mode. ¢tor with
................................ lezza+ b =8 Gbdibdi |
e 3720 20 @ A
@'@ ..... 65#6&: ......................................
.................................. :’///b:’i
................................................................... SRR
(¢) . Students at a Sydney high school took an examination. The examination scores
are normally distributed with a mean of 72 and standard deviation of 8.
(i) A student is chosen at random:. .
Calculate the probability that their examination score is: SF 64 72 % 3%
Eomrmi e qs/’ f:,
Students who 1. less than 80; e qq]/ N
wiole €3 854 @) S0+ =B L mecke
ok 43,35 7% TR B0 e
fL merk. 48 T+ Was ‘
L (T 2. higher than 56; . 1
e sofe S £ 135k ZANS e Lk
(i)  Itis found that 6 students’ scores are higher than 88. 2
Estimate how many students took the test.
..................... IR TR N X3 S
..................... 2 e N
..................................... NCE 240
- Lol JE. Studeote recognise. 1S 28+ X, gven i cnsef

................................................................................................
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dy By T rewmduder tweonwm, p(Y =5
20%xkexc =3
2¢%xbcxLr e =35 0% xler & (c-3) =D
Alr+NVre =S

b=b*-bac
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eality. Construct choed 08 with widpoint M
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