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Year 11 Mathematics (Advanced) outcomes

. A student:

MA11-1

MA11-2

MA11-3

MA11-4

MA11-5

MA11-6

MA11-7

MA11-8

MA11-9

uses algebraic and graphical techniques to solve, and where
appropriate, compare alternative solutions to problems

uses the concepts of functions and relations to model, analyse and solve
practical problems

uses the concepts and techniques of trigonometry in the solution of
equations and problems involving geometric shapes

uses the concepts and techniques of periodic functions in the solutions of
trigonometric equations or proof of trigonometric identities

interprets the meaning of the derivative, determines the derivative of
functions and applies these to solve simple practical problems

manipulates and solves expressions using the logarithmic and index laws, and

uses logarithms and exponential functions to solve practical problems

uses concepts and techniques from probability to present and interpret data and
solve problems in a variety of contexts, including the use of probability distributions

uses appropriate technology to investigate, organise, model and interpret information
in a range of contexts

provides reasoning to support conclusions which are appropriate to the context



Section I { 5 marks )

e Use the multiple-choice sheet for questions 1-5

1. What is the solution to the equation log,(x + 2) —log, x = log, 4 ?
(A 2
® 3
© =
o) 2
2. What are the solutions to the equation 2sin § = —/3 for 0° < § < 360°?

(A) f = 60°or 300°

(B) p = 120° or 230°

(Q B = 210°or 330°

(D) B =240°0r300°

Exam continues on the next page



3. The graph of a function y = f(x) is shown below.

2
'}A

y =5

(e+1,2)

0/ ~x

x =1

Which of the following best represents the equation of the function?

(A} y=In(x-1)

(B) y = 2In(x — 1)

(€00 y=mhCx-1)

(D) vy =2In(2(x—1))

4, In a school, the student population is 45% male and 55% female. Two students are
selected at random to represent their school. What is the probability that neither
student is female?

(A)  0.2025
()  0.2475
(C)  0.3025
(D)  0.45

Exam continues on the next page



5. Which of the following is NOT an even function?

(A)  fx) =(x—2)

(B)  fx)=Ix|

(C) f(x) =cosx

D) fx)=e*+e™

Select the alternative A, B, C or D that best answers the question.

1. AO B. © C. O
2. A O B. © C. O
3. ACO B. © C. O
4. A O B. © C. O
5. A O B. © C. O

Exam continues on the next page



Section Il (105 marks)

e Answer questions in the space provided.

e Your responses should include relevant mathematical reasoning and /or
calculations.

e Extra writing space is provided at the back of this booklet. If you use this space,
indicate in the writing space under the question, the page number on which your
solution continues, and clearly write the question number on the extra writing
space.

Question 6 (16 marks)

a) Factorise fully: 2

ww + vw — ulx — vx

b) Express the following as a single, simplified algebraic fraction: 3

a+2 5a

a?+5a a?-25

Exam continues on the next page



c) Solve by completing the square, giving your answer in simplest exact form.

x2+10x+7=0

2

d) Given that x is positive, simplify Vx#* + 2x3 + x2

Exam continues on the next page



e) Suppose that x = /7 +/6.

i. Showthat x + i =217

ii. Hence, find the value of x? + ;1;

f) Solve the equation |3—2x| =1

Exam continues on the next page



Question 7 (15 marks)

a) Use the definition: f'(x) = }lin% ﬁ’mi—”ﬂx—), to show that the derivative of

f(x) =3x%+x is 6x + 1.

Exam continues on the next page



b) Find the derivative of:

i. f(x) = (x3+2)5.

i.  f(x) =x"(x*+ 5x)°.

Exam continues on the next page



x%+1
1ii. f(x) = —
c) By first simplifying and expressing in the form e**, differentiate
y = e*/e*

Exam continues on the next page



d) Find the x values of the points on the curve y = —;-x3 - %xz + 2x + 1 at which the

tangent:

i. isparallel to the x axis 2

ii. What angle does the tangent of the curve at x = 0 makes with the positive direction
of x axis. Answer to the nearest degree. 2

Exam continues on the next page

10



Question 8 (16 marks)

a) Two functions are defined as follows:
h(x) = x3 and
jl) ==

3

Find the value of h(j(S)).

b) Find the domain of the function flx) = x"“"‘"p_:j';é

Exam continues on the next page

11



c) A function is defined by the rule:
2

_{9—x%,
f(x)_{]x+9[,

i.  Draw a neat sketch of this function.

x=20
x<0

ii.  Find all possible values of b if f(b) = 1.

Exam continues on the next page

12



d) Thelineax + by + 1 = 0 is perpendicular to 4x + 3y = 7 and passes through (9,7).
Find the values of a and b. 4

Exam continues on the next page

13



e) By finding the vertex, x intercepts and y-intercept, sketch the graph of the quadratic
function:

y=-3(x-2)+3

Exam continues on the next page

14



Question 9 (17 marks)

a) Hfcoseca = —15—3 and cos a > 0 find the value of cot a.

sin®6-2cos?%8

cos28

b) Show that:  2sec?@ + = 3tan?0.

Exam continues on the next page

15



c) Solve the equation for 8 if 0 < 6 < 360°

cos?0 — sin*6 +3cosd +2 =0

Exam continues on the next page

16



d) Consider the diagram below:

i, Find the exact area of AABC.

ii. Hence, find the value of x correct to 1 decimal place.

Exam continues on the next page

17



e) A hiker walks 5 km from camp to point A in a direction of N37°W. They then walk
3km due west to point B, as shown in the diagram below.

M

8 3km A

Ekm
NOTTO SCALE

378

Camp

i.  If the hiker is at point B,what is the shortest distance between the hiker and the
camp? ( answer to the nearest metre) 2

ii.  Whatis the bearing of the hiker at point B from the camp?
(answer to the nearest degree) 2

Exam continues on the next page

18



Question 10 (16 marks)

a) Let x = log,o(a), y = log,o(b) and z = log;,(c). Express the following in terms of

X,y and z.
i. logqg (5;) 2
i.  logyo(Vb2c) 2

Exam continues on the next page

19



b) Given that a and b are positive constants, solve the simultaneous equations:

a=3b
logza+logz; b =2
Express a and b in exact form.

3

Exam continues on the next page

20



c) A particle is moving in a straight line. lts displacement, x metres, from the origin, O,

. . 7
at time t seconds, where t > 0, isgivenbyx =1 — P

i. Find the initial displacement of the particle. 1

ii.  Velocity is rate of change of displacement with time. Find the velocity of the particle
as it passes through the origin. 3

iii.  Acceleration is rate of change of velocity with time. Show that acceleration of the
particle is always negative. 2

Exam continues on the next page

21



iv.  Sketch the graph of the displacement of the particle as a function of time.

Exam continues on the next page

22



Question 11 (14 marks)

a) Find the values of p for which y = px — 3p — 5 is tangent to x* = 8y.

Exam continues on the next page

23



b) Afootpath on horizontal ground has two parallel edges. CD is a vertical street sign pole of
height h metres which stands with its base C on one edge of the footpath. A and B are
two points on the other edge of the footpath such that AB = 7 metres and £LACB =
60°. From A and B, the angles of elevation to the top of the pole at D are 30° and 60°
respectively.

D
S
2& ey
! ™~
h 3 T
\\ \\
\”;; :\\ x\x -
N AN
AN T . .
\\ y . e w
ANy s l
B 4
Tm
i.  Show that the exact height of the flagpole is h = V21 metres. 3

Exam continues on the next page

24



ii. By considering the area of AABC, find the exact width w of the footpath.

Exam continues on the next page

25



c) In the diagram, AABC is a right angled at C, £BAC = -Zand AB =5 cm. 5

KP is a circular arc with centre A and KQ is a circular arc with centre B.

A

NOT TO SCALE

B Q

If AK has length x cm, find the value of x, correct to one decimal place, for which the
areas of sectors AKP and BKQ are equal.

Exam continues on the next page

26



Question 12 (11 marks)

a) Sixty tickets are sold in a raffle with two prizes. Anthony buys 5 tickets. Find the
probability that Anthony:

i.  wins both the prizes

ii.  winsone prize only

ili.  wins at least one prize

Exam continues on the next page

27



b) In a lottery, the probability of the jackpot being won in any draw is 1—(1)6.

i.  What is the probability that the jackpot prize will be won in each of three
consecutive draws? 1

ii.  How many consecutive draws need to be made for there to be a greater than 99%
chance that at least one jackpot prize will have been won? 3

Exam continues on the next page

28



For events A and B from a sample space, P(A|B) = Z—and P(B) = §

i. Calculate P(AN B). 1
ii. Calculate P(A' N B), where A’ denotes the complement of A. 1
iii. Ifevents A and B are independent, calculate P(A U B). 2

END OF EXAM
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Spare working out paper
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Year 11 Mathematics (Advanced) outcomes

A student:

MA11-1
MA11-2

MA11-3
MA11-4
MA11-5
MA11-6

MA11-7

MA11-8

MA11-9

uses algebraic and graphical techniques to solve, and where
appropriate, compare alternative solutions to problems

uses the concepts of functions and relations to model, analyse and solve
practical problems

uses the concepts and techniques of trigonometry in the solution of
equations and problems involving geometric shapes

uses the concepts and techniques of periodic functions in the solutions of
trigonometric equations or proof of trigonometric identities

interprets the meaning of the derivative, determines the derivative of
functions and applies these to solve simple practical problems

manipulates and solves expressions using the logarithmic and index laws, and
uses logarithms and exponential functions to solve practical problems

uses concepts and techniques from probability to present and interpret data and
solve problems in a variety of contexts, including the use of probability distributions

uses appropriate technology to investigate, organise, model and interpret information
in a range of contexts

provides reasoning to support conclusions which are appropriate to the context



Section 1 { 5 marks )

e Use the multiple-choice sheet for questions 1-5

1. What is the solution to the equation log,(x + 2) — log, x = log, 4 ?
£y
%;ﬁ;}% %.:i.z—;& o % o 5} i’_’%
: , ) L o
VR
ST )
TN —_— oy = h- .
(B 2 14 2
‘z,\w/ 3
”%ﬂ:?'; = :;;i
e - i‘zﬁ
3 =
© 3
5
D) 3
2. What are the solutions to the equation 2sin f = —/3 for 0° < 8 < 360° 7
< AR
}{\i hand o ﬂpxs—w
(A) B =60°0r300° T2
g?)’: 1 ED %5‘3; ¢ 6o
(B) B =120°0r230°
? Y
= Rho" 309

(C) p = 210°or 330°

(D} B = 240°or 300°

Exam continues on the next page




3. The graph of a function y = f(x) is shown below. Y= aln (%1 >
»

& £
&b (epl,2)
y =5 " ) .
2= olinjet P
- 2 = Oin 55
0 X
O 2
x =1 X Jj; jféff {ﬁ:ﬁ”&{)
Which of the following best represents the equation of the function?
(A} y=In(x—-1)
(®) Inx— 1)
B) ] y=Z2In(x—-1
AN
(C) y = In(Z(x - 1))
(D) y = Zln(Z(x — 1))
4, In a school, the student population is 45% male and 55% female. Two students are

selected at random to represent their school. What is the probability that neither
student is female?

5[(::)’\} 0.2025 O WY XO b4 =0 20087
.
(B)  0.2475

(C)  0.3025

(D) 0.45

Exam continues on the next page



5. Which of the following is NOT an even function? / s \
— -2 ) .
) £ DA \ - - 2k
@ flx) = (x — 2)? iif; ) L e
— AT DAY
= [ =)
a . ;o
A A N Y
B fG) =] = (7
/‘/‘t I ’Em,- §\¢3 — ;“; e
[fe=y= =)= P =F0U
_ |
@ fx)=cosx eVl prn\ = cot(-x) = ol
D) flx)=e*+e7* f’:/"zf(_/&% Vo e e = —?G’?E
Select the alternative A, B, C or D that best answers the question.
1. A O B. C.O D. O
2. A O B. O C.O D. @
3. AO B. C. O D. ©
4. A & B. O C.O D. O
A @ B. © C. O DO

Exam continues on the next page



















































































