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¢ Reading time — 10 minutes

e Working time — 2.5 hours

e Write using black pen

e Calculators approved by NESA may be used

e The HSC Reference Sheet is provided

e For questions in Section II, show relevant mathematical reasoning and/or calculations

Marks
Multiple Choice /10
Section II: Part 1 /23
Section Il: Part 2 122
Section Il: Part 3 122
Section Il: Part 4 123
Total /100
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Section I: 10 Marks

Allow about 15 minutes for this section.

Answer Q1-10 on the multiple-choice answer sheet provided.

1. If f(x) =x%+x+ 1, whatis the value of f(—2)?

A. 2
B. 3
C. 5
D. 7

2. If 3* = 7, what is the value of x?

g7
B. log(3)
C.  log4

D.  log(3)

3. Which of the following correctly describes the sketch of y = —f(—x)?

A. It is a reflection of y = f(—x) in the x-axis
B. It is a reflection of y = f(x) in the x-axis
C. It is a reflection of y = f(—x) in the y-axis
D. Itis a reflection of y = f(x) in the y-axis

4. IfRsin@ = 2 and R cos @ = 3, what is the value of R? ?

A 1
B. 5
C. 13
D. 25
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5. The diagram below shows y = x—lz

Which of the following statements is correct?

1 . .
A. y = 3 isaone-to-one function
1 . .
B. y=—isa many-to-one function
1 . .
C. y = -z Is a one-to-many relation
1. .
D. y = — Is a many-to-many relation
6. 2Xx

e
What is the derivative of Z?

4x—2
A. o 4x
2—4x
B. elx
e?*(1-2x)
C. —_—
2x2
e?*(2x-1)
D. —_—
2x2
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7. If log,2 = 0.36 and log,5 = 0.83, what is the value of log,20 ?

A. 0.72
B. 1.19
C. 1.55
D. 2.27
8. y

The graph of y = ka* + c is shown above.

What are the values of k and ¢ ?
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9.  Find an expression for the area of the trapezium below.

r

A %(qz —pz)tanﬂ
B. %(e;{2 —pz)cotQ

C. %(qz —pz)tane

D. %(qz +p2)tan9

10. If P(B) = 0.5and P(A U B) = 0.8, what is the value of P(4|B)?

A. 0.2
B. 0.3
C. 0.4
D. 0.5

- End of Section | —
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Section I1: 90 Marks

Allow about 2 hours and 15 minutes for this section.

Answer Q11-44 in the space provided

Extra writing paper is provided at the end of each part

If you use this space, clearly indicate which question you are answering
Show relevant mathematical reasoning and/or calculations

Section II: Part 1 of 4 (23 Marks)

1. Show that (2V3 +1)(2 - V3) = 3V3 — 4. 1
12.  Shade A N B on the Venn diagram below. 1
13. . L
Express — + = as a single fraction in simplest form. 2
x2-2x = x2-7x+10
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14.  Find the centre and radius of the circle represented by the equation. 2

x> —4x+y*+6y+4=0

|
(9]

15.  Find the exact value of secAif tan4 > 0 and sin4 = — i

16.  Show that the line y = 5x — 2 is a tangent to the parabola y = x? + 3x — 1. 2
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17.  Intriangle ABC below, AB = 6cm, £ABC = 120°, 2ACB = 25" .

A

6cm

120°
25°

a) Find the length BC to the nearest cm.

2
b) Hence, or otherwise, calculate the area of triangle ABC.
Give your answer correct to nearest cm?. 1
18.  Solvelog,(x + 2) —log,(x —5) = 3. 2
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19.  The point (5,5) lies on the line ax — 2y + 5 = 0 as shown in the diagram 3
below.
Find the area of the shaded region in the diagram.
y

ax—2y+5=0

(3,5)

arill .

/
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1 2

20.  State the domain and range of f(x) = TR

21.  Jenny decides to go into the donut business. She buys some start up equipment to
the value of $140. She has worked out that it will cost her $1.50 to make each
donut, and she intends to sell them for $5.00 each.

a) Graph her costs and revenue on the grid below. 2

$
400 1

Cost/Revenue

Donuts sold

b) Use your graphs to find the number of donuts Jenny needs to sell to 1
break even.

- End of Section Il Part 1 —
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Extra Writing Space
If you use this space, clearly indicate which question you are answering.
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Section II: Part 2 of 4 (22 Marks)

2
22.  Determine algebraically whether the function f (x) = 1:: is even, odd or 2
neither. Show all working.
23.  Differentiate the following with respect to x.
a) y =x2
2
x3-x%2-1
b) y= " 2
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c) f(x) = 4x(1 — 2x)° 2
24.  Show thati( al ) -2 3
dx \Vx—-1 24/ (x-1)3
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25.  Use the result f'(x) = }lin(l) w to find the derivative of 3x2 + 1. 2
26.  Find the value(s) of 8 if tan? = 3for 0 < 6 < 2m. 2
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27. Two dice are rolled. The first die is a standard die with numbers 1, 2, 3, 4, 5, 6
while the second die is non-standard and has the numbers 3, 3, 3, 4, 4, 4.

The number of threes is then recorded.

a) Insert the correct probabilities into the six boxes on the probability tree
below, to show the probability of whether or not a 3 is rolled.

First die Second die

b) Calculate the probability of rolling at least one 3.
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28.  Consider the graph of y = f(x) shown on the axes below.

y y=f(x)
X
Sketch the derivative function, y = f'(x), on the same axes. 1
29.  Find the equation of the tangent of y = 2e3* when x = 0, leaving your answer 3

in general form.

- End of Section Il Part 2 —
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Extra Writing Space
If you use this space, clearly indicate which question you are answering.
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Section II: Part 3 of 4 (22 Marks)

30. Inagroup of 30 students, fifteen play tennis, ten play golf and eighteen play
soccer. Three student plays all three sports. Five students play both golf and
tennis. Eight students play both soccer and golf. Six students play both soccer

and tennis.

a) Complete the Venn diagram to illustrate the full details above.

ava

b) Find the probability that a student selected at random plays none of these 1
sports.
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31.  Anobject moves in a straight line so that its displacement, x metres,

1
after t seconds, is given by x = 2¢72" — 1, where t > 0.

a) What is the initial displacement of the object? 1

b) Show that the exact time taken for the displacement to equal zero is 5
log, 4 seconds.

C) Find the exact velocity when the displacement is zero. 5
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32. Jane plays a game using a standard 6-sided die. In each game the die is rolled
three times. Each time, before the die is rolled, Jane guesses the number that will
be rolled.

a) What is the probability that Jane will guess all three numbers correctly? 1

Jane pays $10 to play one game. If Jane guesses the number correctly three
times, she receives her money back and $2,160.

b) What is her expected profit or loss after playing this game 1000 times? 2

33.  Fully simplify 3
log, (.czf’b“)—log5 (a2b4)
o2, (10
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34. a) On the axes below, graph y = |x — 3. 1

Y y=x+1

b) Hence, solve graphically x + 1 = |x — 3].

35.  Solve cosx + sin(90° —-x) = V3 for 0° < x < 360°. 3
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36. A 48-metre high, vertical light pole AB stands in the middle of a flat sporting
ground.

Diana starts from the base of the pole, at B, and walks 50m due east to a point C
where she places a peg.

She attaches a 120m long string to the peg and walks in a roughly south-
westerly direction until the string is taut at point D.

She then measures the angle of elevation of the pole to be 28°.

Use the information provided to find the actual true bearing on which Diana was 3
walking from C to D. Give your answer to the nearest degree.

- End of Section Il Part 3 -
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Extra Writing Space
If you use this space, clearly indicate which question you are answering.

PLC Sydney 2023 Year 11 Mathematics Advanced Examination Page 24 of 30



Assessment NO. ..o

Section II: Part 4 of 4 (23 Marks)

37. Solve e?2™* =8 —2x 3

38. Letf(x)=3x+1and g(x) = 2x + b, where b is a constant. 2

Find the value of b if g(f(x)) = f(g(x)). Show all working.

39.  Show that sin x cot x — cos x sin®x = cos3x 2
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40.  Consider the discrete probability distribution of the random variable X, shown

below.

By finding the value of p, show that Var (X) =1.

Assessment NO. ..o

P(X =x) 4p

3p

2p

41.  Sketch the graph of y = —log,.(1 — x), showing the asymptote and all

intercepts with the axes.
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42.  The diagram below shows two farm patches. Shape X is a rectangle ABCD
joined to a semicircle of diameter BC. Shape Y is a sector OPQ of a circle with
centre O and 8 measured in radians.

Shape X Shape Y
P

A 4em B

8cm

8cm O ‘

D 4m (O 0
@ Given the areas of the two shapes are equal, show that 8 = % +1. 3
(b) Hence, calculate the perimeter of sector OPQ. 2

Leave your answer in exact form.
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43.  The normal to the function y = Vax — b at the point (4,v/3) makes a 120°
angle with the positive x-axis.

y
a) Show that the gradient of the normal is —/3. 1
b) Hence, or otherwise, find the values of a and b. 3
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44. A game show host randomly puts two balls into three separate boxes, so that 1
each box can contain 0, 1 or 2 balls. The player chooses any two boxes to open.
The player only wins if a total of two balls are in the boxes chosen.

Find the probability that the player wins the game.

- End of Section Il Part 4 —

END OF EXAM
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Extra Writing Space
If you use this space, clearly indicate which question you are answering.
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