SECTION A

Answer ALL questions in this section.

This section assesses Criterion 4.

Question 1

Expand the following expression (x-2)(2x+3). (1 mark)

Question 2

Solve the following for x.

() 3x-6=x+5 (1 mark)
................... e
I
...................... P
() Z_g=2*l (2 marks)
. S o e 2ot
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Section A (continued) For
Marker

Question 3 Use
Only

Factorise the following:

(@ x*-x-12 (1 mark)

(a)  Without dividing, show that (x+3)is a factor of P(x)=x’-2x"~1lx+12. (1 mark)

= 2 o Nﬁm ....... o facter .
(b)  Now, using a division technique, fully factorise P(x)=x"—2x" —11x+12. (2 marks)

SO T Sevunsve s OO SRRSO PSSR ot B
Section A continues. ()
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Section A (continued)

Question 5

Solve the following simultaneous equations y = x> —9x+20 and y—x=-1 finding all

solutions.

(4 marks)
.......................... /\/576“/
......... e T et & 2 e
T O N Sl Vo W N T N
........................ 0.2 062 2623
B S A < A A WA =
.................... R A - N
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SECTION B

Answer ALL questions in this section.

This section assesses Criterion 5.

Question 6

For
Marker
Use
(a) Determine the equation of the linear function shown below. (2 marks) Only
y
A
2
X
7
........ 7/4/:“/0/%4%/%@
s P
.............. AT 7SN 2 & 2 L
..................... et ttere et ettt et eate e ——eeebe e et e ie e ebe e e eeeaeta e e abbe e e naeeareenreeateas
(b) Write a linear equation that is parallel to the linear function in part (a) above. (1 mark)
................................... A B
et e CWQ/‘;//OU/JM/'
MTM315117
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Section B (continued)

Question 7

(@) Forthe function y = x> ~11x+30 determine the x and y intercepts. Show algebraic

working below. (2 marks)

...... e L S =« BN LR A A

BT 2y | EoaR N = (0) he)xrle.
0.2 (5) (x=4) - 20

(b)  Sketch the graph of the function y = x* —11x+30 showing the x and y intercepts.
(2 marks)

- 10
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Section B (continued)

Question 8

Determine the equation for the quadratic function represented below. (2 marks)
y
/
f > x
I 2
-6 +
/
........................ 220l 23] (P02
235 7O O3] (LOH2)
S i< W31 20 N
NS = B e e
|
.................. % 4(\/*’@0@)@@9
\
...................... a..7..72

Question 9

Using the completing the square method, determine the turning point of the function:
y=x>-10x+13. (3 marks)
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Section B (continued)

Question 10

(a) Determine the x and y intercepts of the function, y =(x+2)(x—3)(2x~1). (2 marks)

(b) Sketch the graph of the above function in part (a) in the space below showing
the x and y intercepts. (2 marks)
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SECTION C

Answer ALL questions in this section.

This section assesses Criterion 6.

Question 11

Simplify the following, expressing your answer in positive index form.

(%) xx
4

(a)

x7y

MTM315117
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Section C (continued)

For
Question 12

Marker

Use
Only
Solve the following equations.

(2 marks)
2 >
2C +2 -2 z
..................... KR
e = UeDe
..................... R T
.......................... A - 4 2
...................................... f; :in;‘g,
Y. St
(b) logz(—;-z-)—v ) (1 mark)
Loy B T2 )
............................ /?jﬁz€
-5 /;Z; @) X
........................................... g
-4 = 2

() 6+2loggx=>5loggx

(3 marks)
.......................... ’6:5/%5@( Z/Qj/{g(kj)
......................... € 7202940
....................... é”/aﬂé(xf)
T Ao

.............. (B2 226 e
................. 2 e
........................ 2 T2 e
Section C continues.
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Section C (continued) For
Marker

Question 13 Use
Only

I
Evaluate sm—6—,glvmg an exact value. (1 mark)
7 T = If @
................................... T - SOOI DO ST
S‘/\ t% - :}E' ”é C(}"l;/@/
- )
............................................................ ette et e et et re g en et e ne e re b e

Question 14

Determine the exponential equation for the function represented below, which has an
asymptote at y =0. (2 marks)

>

(2,16)

(1.4)

T T T L L LR E R T T D L R L L R P T T PR R

Section C continues.
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Section C (continued)

For
Marker
Question 15 ‘ Use
Only
(a) State the period and amplitude for the function y =—3sin 2x. (1 mark)
................ 5//"'/0//7///t7/~5f31‘%/’/9&/w

(b)  Hence, sketch the graph of y =-3sin2x for xe [0,47[]. Clearly indicate all relevant
intercepts and the amplitude. (2 marks)
5 A
3 N
' 3 T
T 2T Y
\
i
v
Question 16
Find all solutions of tan& =1, for 8 €[0,360]. (1 mark)
................................. I
[ieg 4
RS Z - o S o 5. sk ta. 90,83
Qg [f0° = 2587

3 7 "D
e Gae 225
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SECTION D

Answer ALL questions in this section.

This section assesses Criterion 7.

Question 17

Determine the derivatives of the following functions. Express all answers in simplest form
using positive indices.

(@  f(x)=3x"—2x"+5x> +6x~12 (1 mark)

3x° 3
(b) y=t —x? +2x71 (2 marks)
] )
;‘) vy - Z "2 "l
>/f’f A A R
dyv 15w 2 - .
e R e = ) e e,
A\i - 1 o s 24,,
bz R e X e
3 |3
(c) y=—+Vx (2 marks)
X

s = ;
....... ”szké'*g’w{:;g“
A x* .
(9

Section D continues.
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For
Marker
Question 18 Use

Only

Section D (continued)

Find the derivative of f(x)=x" ?x from firs}principles. (3 marks)
-k;‘ per - A / N e r &
—([ (% = Jim QM%ML,@) (lgx J TPl e D

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

Question 19
(a) Use calculus to determine the turning point of the function y=x>—8x+13. (2 marks)

y b2 Do - & f’fﬁ%fmf%/m/\ ...... j;;”@ ...........................

........... R e S
.......... N R A A L A CI R
........... D -

ROURURRRRRORPIRRPRPOPONS A% 45 054 IS VIO /4ol ek FEIPIOY % ORI AP
(b) State whether the turning point in part (a) is a maximum or a minimum. - {1 mark)

5
vyl -2 | O |Z
¢ ope \\ - /

Section D continues.
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Section D (continued)

Question 20

Determine the equation of the normal to the curve y = ¥’ +6x+8, at the point (- 1, 3).
(3 marks)

Section D continues.
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Section D (continued)

Question 21

The graph of the function f(x) is shown below.

i i

(2 marks)
f(x)
/

&+

-5 4 3 -2

-1

Sketch the graph of the derivative of f (x), clearly indicating the x intercept.

/

f'(x)
\
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SECTION E

Answer ALL questions in this section.

This section assesses Criterion 8.

Question 22

A bag contains 5 red marbles, 7 blue marbles and 8 green marbles. Determine the
probability that a marble pulled out of the bag is:

(&) red _ i (1 mark)
5 = -

T ~ N

(b) green or blue ; 9 (1 mark)

(c)

Section E continues.
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Section E (continued) For
Marker
Question 23 Use
Only
From a group of 50 students; 22 students use an iPhone (I), 35 use an android phone (A)
and 5 use neither.

(8) Complete the Venn diagram below, showing this information. (2 marks)
50

172 ] 23

1
D)
(b) Determine the probablility of randomly selecting:
(i) A student who has an iPhone (I) and an android phone (A). (1 mark)
\ Y
1 W<
(iiy A student who has an iPhone (1) only. (1 mark)
s} I
..................................... T80T ettt

(i) A student having an android phone (A), given that they have an iPhone (I).

Pr (/4 N ;9 (2 marks)
P

Section E continues.
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Section E (continued)

Question 24

3
The Australian netball team has a g chance of winning against the New Zealand netball

team in any game. Australia and New Zealand are going to play three games.

(a)

(b)

Complete the tree diagram of the three games illustrating all the possible outcomes
showing the probabilities. (2 marks)

A 4 A
yyyza

3?, /} L/f AE.

,q< s A A W2 A
2
2 Nz

2
LY
D~wvz A w2 vz
Yook Nz A A
e A
Z e - ] -
Y74 XNz N2 A W2
= Mz <
% Wz Nz Mz NZ
Determine the probability Australia wins all three games. (2 marks)
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SECTION A

Answer ALL questions in this section.

This section assesses Criterion 4.

Question 25

Make v the subject of the formula, F'= m(vt—~ u) (2 marks)
................................. R () N
,,6 _

................................ /meU
.................. ’)%;f‘)*!““;vf
Question 26

Using Pascal's triangle or the binomial theorem to assist, expand (x+5)4. (3 marks)

/

& f: {;}é’*
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Section A (continued)

Question 27
(a)

Use the discriminant to predict the number and type (rational or irrational) of solution(s)
for the equation 5x* —=30x+45=0.

(2 marks)

(b)

Determine the value(s) for & for which the equation x* 4+ 2kx+4 =0
has two real solutions.

(3 marks)

.................. Azl bz2k €% o,

....................... A . 2 R

................................ RCAI Wl o P2
p é’%@(:&” = éé}

o

Section A continues.
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Section A (continued)

Question 28

(a) Use the quadratic formula to solve the following equation 3x* —11x+7=0.
Give your answer to two decimal places. (2 marks)

az% L= - fj_?

(b) Solve the following equation %(2,\'—3)3 =—48. Show some algebraic workings.

- (2 marks)

323
..................... 256 3) ) T b e
....................... O Aotk
R 2 e
= <A *‘% ........................................................................
(¢) (i) Factorise —x3 +243x% —3x over the real number field. (2 marks)

e e . P \[g L3

Section A continues.
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Section A (continued) For
Marker
Question 29 Use
Only
Using the completing the square method solve x% +5x-1=0. (3 marks)
Give answers in exact values. 3 3L
)
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SECTION B

Answer ALL questions in this section.

This section assesses Criterion 5.

P For
Question 30 Marker
Use
(a) Determine the gradient of the line with the equation x+3y-15=0. (1 mark) Only
3/\/ = |5 =D
Vs
S - D ~,
..................................................... S Y — T
w = 3
(b)  Sketch the graph on the axes below, labelling the x and y intercepts.
(2 marks)
/
2 2C P A S A
....... A1 C) NI . C W A W=t <
= P Y
Y
A
.
.
“~
e

Section B continues.
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Section B (continued) For

Marker
Question 31 C"Jse
nly
Find the equation of the line that passes through the following two points (2 marks)
(5.4) and (-10,-2).
X'y

Section B continues.
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Section B (continued)

Question 32

(a) List the transformations required on the graph y:x2 to produce the graph

1 2 (2 marks)
y:E(x+l) -2.
o Diated bl N o DAL S
I L
O A S
(b) Determine the x and y intercepts of the above function. (2 marks)
DEE N2 oD = (e t3)ee ),
" [ ‘ _
072 “ 2 O TR A S
L
222020 )2t S0 205
B .

RN ot = Wk o (A Nt S
O 20 A T S e

(c) Inthe space below, sketch the graph of this function, showing all relevant points.
(2 marks)

y
A
7k
A
-
p X
[
(-1, 2
/
(d) State the Domain of the function. (1 mark)
A
(e) State the Range of the function. (1 mark)
? m) Hdr é/‘ };/2

......................... R ol S o S
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Section B (continued)

Question 33

} > X
-4 2

(a) Using the point of inflection, state the translations of the graph of the function above

from y:x3. (1 mark)
e DO N B
....................... T o S
(b) Determine the equation of the funct?Lon of the above graph. (3 marks)

(¢) Determine another point on the above graph. (1 mark)

Section B continues.
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Section B (continued)
Question 34

For the following function below:

For
Marker
Use
Only

y
A
(-0.5,4.5)
(-3.7,1.43)
(-2.83,-1.85)
-6.75
, (1,:6.75)

(a)

State the Domain of the flinction.

(b)

State the Range of the furZ;ion.

MTRAB15117

(1 mark)

Criterion 5
Total

Page 11 of 28




SECTION C

Answer ALL questions in this section.

This section assesses Criterion 6.

Question 35

Determine the angle 6. Give your answer to one decimal place.

Question 36

If cos 6 =0.62 and 0° <6 <90°, then using basic identities:

Find sin 0, correct to two decimal places.

Find tan 6, correct to two decimal places.
S E

MTM315117

(2 marks

(2 marks)
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Section C (continued)

Question 37
For the function, y = log, (x +1).

(a) Sketch the graph of the function on the axes below. Label intercepts, asymptotes and
one other point (3 marks)

! w’ ....................................................
............. S
O3} W ¢ ) (45.2)..
%)5\/‘ X
X+
|

(b) State the Domain of the function. (1 mark)
{w | o
...................................... )
(c) State the Range of the function. ‘ (1 mark)
!

Section C continues.
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Section C (continued)
Question 38

Japan’s population growth has recently started to decline by 0.5% per year, due to low
immigration and birth rates. The formula to determine the Japanese population (P) in the
future is given below, where t refers to years after the end of 2016:

P =126 000000 (0,995)’

(a) Determine the population of Japan at the end of 2029. '(1 mark)

(b) Find the year in which the population of Japan is going to be 100 000 000 people.

(3 marks)
[Od 00D 00D = [26 Doo 000 [0 f;’/;/‘}
.........................................................................................................

.47 YA L Lo 120

.................... “ny(@ffﬁff’fﬁﬁ

(c) Explain whether there are any limitations to this model. (1 mark)
N / S Lo
Véﬁ“bf“%faifig /@% ..... /w~514§m§@%aﬂj ......

€ rimi /qf{,,o/; fé’u@(g (’buéj 53/4?ﬁ}.¢2 ....... LA

Or  voar /@ul.g/ Glee /OOP//G/M ool

Section C continues.
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Section C (continued)

Question 39

Convert 285° to radians. Write your answer in simplest form. (1 mark)
- s} P (-
................. nggy@(QW(of@‘?
| 2
Question 40
y
/
2 \ /\
7} } { X
0 9 180 0 360 4
-2 4

For the function represented by the graph above, where the angles are in degrees:

(a) Determine the period. (1 mark)

(b) Determine the amplitude. (1 mark)

(c¢) Hence, determine the equation. (2 marks)

MTM315117
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SECTION D

Answer ALL questions in this section.

This section assesses Criterion 7.

Question 41
temperature (I)

AN

(5.8)

(0.3)

N

v

\ > time ()

Calculate the average rate of change between the two points marked on the graph above
and include appropriate units. (2 marks)

Question 42

Describe the following rates as either an average rate (A) or an instantaneous rate (I).
(1 mark)

(8) Arunner's pulse rate as they cross the finish line of a race

(b) The speed a car travelled at from Launceston to Devonport

Section D continues.
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Section D (continued)

Question 43

Determine the derivative of the function f(x)=-x(x-2)(x+5). (2 marks)

Question 44

For the function y =2x’ —~5x* use calculus to find the gradient at the point (1, - 3). (2 marks)
Y

Question 45

Using calculus techniques determine the equation of the tangent to the curve at
the point (- 4, 15) for the function f(x)=-3x"-12x+15. (3 marks)

Section D continues.
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Section D (continued) For
Marker

Question 46 Use
Only

A golfer hits a golf ball. The height (H) of the ball, in metres, can be modelled by the equation:

H=343t-4.9
where ¢ is the time that the ball is in the air, in seconds.

(a) Determine the rate at which the ball is rising when ¢ =4 seconds. (2 marks)

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

(b) Atwhattime after the ball is hit, is it rising at 14.7 m/s? (2 marks)

Section D continues.
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Section D (continued)

Question 47

The amount of bacteria (B) is given by the function below, after a certain time (1) in days.

B=2t(t2~20t+100)+50,where £:0<t<10

(a) What is the initial population of bacteria? (1 mark)
e /‘ - 13” . . N ) \,% ¢ B &
B0 22 o)) 20001108

(b) Use calculus techniques to determine at what time the bacteria population reaches its
maximum population. (3 marks)

For
Marker
Use
Only

19

104

(c) What is the maximum population of bacteria? ‘ (2 marks)

MTM315117
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SECTION E

Answer ALL questions in this section.

This section assesses Criterion 8.

Question 48

A six sided dice is rolled and a three equal sided spinner is spun at the same time.

(a) Fillin the lattice diagram below to represent the sum of all the outcomes for the dice

and spinner. (2 marks)
|12 |3 % s |6
ERLNER RNy

A { "l gff»’ (7

LN
f e
3

(b) Determine the probability th;at the sum of the dice and spinner is exactly 4. (1 mark)
2

L

(c) Determine the probability that the sum of the dice and the spinner is 7 or greater.

6. % (1 mark)

Section E continues.
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Section E (continued)

Question 49

A scientist measured the heights of trees in a plantation five years after planting.

(a) The table below shows their findings. Complete the table, by filling in the blank spaces.

(1 mark)
Type of Tree/Height (m): Under2.0 | 20to<25 | 25t0<3.0 | 3.0 orover Tgtf:\l
Pine 6 9 21 7 (L+3)
Eucalyptus 3 5 19 34
Black Wood (¥ 10 2 1 30
Total 26 24 30 27 107
One tree is chosen at random. Find the probability that:
(b) The tree is a Black Wood. / (1 mark)
(c) Given that the tree is a Eucalyptus, it is under 2.5m in height. (2 marks)

2

P {f%elj% (25

Section E continues.
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Section E (continued)

Question 50

A game has twenty numbered balls, numbered 1 to 20 inclusive. To play the game you
select three numbers between 1 and 20. Three balls are then drawn at random and not

replaced to determine the winning numbers.

(@) Determine the number of possible combinations if three balls are chosen at random.

(1 mark)
ZOC - | 14o A g S

................................... L NS

(b) Determine the number of possible combinations of selecting two correct numbers out of
the three numbers drawn. (2 marks)

(c) Determine the probability of selecting no correct numbers out of the three numbers

drawn. 3 B (2 marks)
= £0>< ..... éﬁ ...........................................................................
26
................................................ (e
............................. LY N
({UO
.................................... 5@)
.......................... ST B s YOO OO ST UO PO SOTOTOTUPOOOTORTONOS
t

Section E continues.
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Section E (continued)
Question 51

A class has seven year 11 students and nine year 12 students. A committee of five
students is to be chosen at random.

(@) How many different committees are possible? (1 mark)

(b) How many different committees are possible if two year 11 students and
three year 12 students are to be chosen? (2 marks)

(¢) How many different committees are possible if at least three year 12 students are to
be chosen? (3 marks)

(d) Find the probability that a committee has at least three year 12 students. (1 mark)

R L L R S T

S
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