NAME MASTER

SYDNEY GRAMMAR SCHOOL

_
*x Kk K

2018 Annual Examination

FORM IV

MATHEMATICS

Wednesday 7th November 2018

General Instructions
e Writing time — 2 hours
e Write using black pen.

e Board-approved calculators and
templates may be used.

Total — 108 Marks
e All questions may be attempted.

e All necessary working should be shown.

e Start each question on a new page.

4A: WIJM 4B: RDP
4F: RR 4F: LRP
41: DWH 4J. REJ

Checklist
e Writing paper — approx. 18 sheets
e Candidature — 181 boys

Collection

e Write your name, class and Master on
each page of your answers.

e Staple your answers in a single bundle.

e Write your name, class and Master on
this question paper and hand it in with
your answers.

4C: LYL 4D: BDD
4G: LL 4H: SDP
Examiner
SDP



SGS Annual 2018 .................. Form IV Mathematics .................. Page 2
QUESTION ONE (12 marks) Start a new page. Marks
(a) Write 0-045 in scientific notation.

(b) Evaluate logg 1.

=] [=] [=]

(¢) When rolling two six-sided dice, what is the probability of obtaining two sixes?
Express your answer as a fraction.

(d) Write down the exact value of cos45°.
(e) If P(x) = 2® — 22° + 3z — 1, find P(3).

(f) Find the y-intercept of y =377

=] [=] =] [2]

(g) Determine the related angle for 315°.

=]

5
(h) Express — with a rational denominator.

V6

(i) Calculate the value of logs 20. Give your answer correct to 2 decimal places.

(j) Find the gradient of the line 2z + 3y +2 =0.

(=] [=] [~

(k) Find the z-intercepts of y = 2% + 6z + 5.

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

(a)

The diagram above shows a circle with centre O. Find the value of «, giving a clear

reason.
(b) Evaluate (4 x 107*) + (8 x 10'?). Give your answer in scientific notation.
(c) yf§4
3
2
1
54 T X

Find the equation of the circle shown above.

(d) When the value of the square of an integer is reduced by 31, you get 113. Let x be
the integer.

(i) Form an equation, using the information above.
(ii) Hence find the possible values of the integer.
(e) Suppose P(z) = z* — 2® + 2° — ax + 6 and P(2) = 12. Find the value of a.
(f)
120° 30°
xcm
10cm

(i) State the exact value of sin120°.

] [=]

(ii) Use the sine rule to find the exact value of x in the diagram above.

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

(a) Simplify:

(b) Simplify:
(i) log, 11 +log, 3

1
¢) Solve tanf = ——— for 0° < 8 < 360°.
(c) 7 <6<
(d) A

X
B
9
C
D

In the diagram above, AB is a tangent to the circle.

clear reason.

(e) 8 cm

10 cm

Find the value of z, giving a

The solid above consists of a hemisphere and a cone. Calculate the volume of the

solid. Give your answer correct to 2 decimal places.

(f) Find the coordinates of the vertex of the parabola y = z* — 12z + 36.

Examination continues next page ...

Marks
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=] [=]
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QUESTION FOUR (12 marks) Start a new page. Marks

=]

(a) (i) Find the surface area of a rectangular prism with dimensions 3cm by 4cm by
dcm.

(ii) All the lengths in this rectangular prism are doubled. What is the new surface
area’?

=]

]

1
(b) Given sinf = 3 and 6 is obtuse, find the exact value of tan 6, in simplified form.

[ee]

(c) The area of a triangle is 10 cm? and two of the sides measure 4 cm and 6 cm. Find the
possible sizes of the included angle. Give your answer correct to the nearest degree.

A
e
]

F D
Find the values of o and (8 in the diagram above, giving reasons.

() VA

Find the equation of the parabola graphed above.

Examination continues overleaf ...
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QUESTION FIVE (12 marks) Start a new page.
(a) Two cards are drawn randomly without replacement from a standard deck of
playing cards. It is recorded whether each card is a diamond or not.
(i) Draw a probability tree diagram for this experiment, showing all probabilities.

(ii) Find the probability of drawing no diamonds.

(iii) Given that the first card chosen is a diamond, calculate the probability that both
cards drawn will be diamonds.

(iv) Find the probability that both cards drawn will be diamonds, given that at least
one card is a diamond.
(b) The population of Sydney was 5 million at the beginning of the year 2000. Assume a

constant rate of population increase of 2% per annum.

(i) Write down a formula for P, the population of Sydney in year ¢, where ¢ is the
number of years after the year 2000.

(ii) During which year does this model predict that the population of Sydney reached
6 million?

(¢) Divide P(x) = 22 + 52% + 5z + 10 by D(x) = x + 2. Express the result in the form
P(z) = D(x)Q(z) + R(z), where the degree of R(x) is less than the degree of D(x).

QUESTION SIX (12 marks) Start a new page.

(a) Sketch y =1+ logy .

1
(b) Sketch the graph of y = — -t showing intercepts with the axes, asymptotes and
z p—

any other key features.

(¢) (i) Sketch y = cos#, for 0° < 6 < 720°.
(ii) Solve cos@ =1, for 0° < 0 < 720°.

(d) (i) Fully factorise P(x) = 2® — 42® — 3z + 18.
(ii) Sketch the graph of y = P(x).

Examination continues next page ...

Marks

(=] [=][x]

2]

(o] [=]

Marks

(o] ]

(o] [eo]  [=][w]



SGS Annual 2018 .................. Form IV Mathematics .................. Page 7

QUESTION SEVEN (12 marks) Start a new page. Marks

(a) Solve tan20 = —0-8, where 0° < # < 360°. Give your answers correct to 1 decimal
place.

b) Show that the line 12z —y — 7 = 0 meets the graph y = 32> + 5 at only one point. 3
y

(c)

210°T

The observation deck D of City Tower is 230 m directly above the base B of the tower.
A tourist looking down from the observation deck observes a lorry, L, on a bearing of
110°T at an angle of depression of 40°. She also sees a train T" on a bearing of 210°T
at an angle of depression of 34°. Assume the lorry and the train are on flat ground.

(i) Find ZTBL.
(ii) Find the distance BL. Give your answer correct to the nearest metre.

(iii) Hence, find the distance between the lorry and the train. Give your answer correct
to the nearest metre.

[=1[=]1=]

[ee]

(d)

A E
In the diagram above AFE is a tangent to the circle. Points B and D lie on the

circumference of the circle such that AC bisects /ZBAD. Line BD is produced to
meet the tangent at E. Let /CAB =« and /DAFE = (3.

Prove that EC = F A.

Examination continues overleaf ...
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QUESTION EIGHT (12 marks) Start a new page.

(a)

(b)

(e)

1
273

A

Solve 972 =

In the above diagram ABC' is an equilateral triangle with side length 9cm. The
circumcircle ABC passes through all three vertices of AABC and has an area k7 cm?.
Find the value of k.

The remainder when P(x) = 2° + 32* — 112° — 272 + ax + b is divided by (z* — 1)
is (4x + 6). Find the values of a and b.

A thief broke into a wine cellar to steal wine. On his first visit at midnight, he stole
15 L of wine from a barrel and replaced it with 15 L of water to cover his tracks. He
returned at 3am, stole a further 15L of the diluted wine from the same barrel and
added a further 15L of water to top it back up. In the morning, the ratio of wine
to water in the barrel was 169 : 87. Let the original amount of wine in the barrel be
x Litres.

(i) Write an equation involving x using this information.

(ii) By solving this equation, find how much wine was in the barrel before the thief
visited.

Find the value of = in the following equation.

107 = (1074 + 25)” — (10™* — 25)°

Examination continues next page ...

(=] [~]
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QUESTION NINE (12 marks) Start a new page. Marks
(a) Find the two points of intersection for the following pair of circles.

2?2 +y? 4+ 6248y =0 and 2% +y*> — 5z — 25y =0
(b) Simplify log ( x xﬁ) , where z > 0.

(c) A

E

The points A, B,C, D, E, F,G all lie on a circle, as shown above. Showing reasoning,
find the value of:

LA+ /B+/C+ /D+ /E+ /F+ /G.

(d) y
5
C B
12
19
D

In the diagram above, AB =5, BC' = 12 and C'D = 19. Find the exact value of the
diameter of the circle.

(e) (i) Expand (z° —|—y2)4.

1
(ii) Hence, or otherwise, find the values of sin  cos 6, where sin® @ + cos® 6 = 3

END OF EXAMINATION
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