2025 ASSESSMENT REPORT

MTM315117 MATHEMATICS METHODS -
FOUNDATION

Section A
Part 1

Question 1

Well done by most students. Students should remember to give a fully simplified final answer by
combining the two x terms.

Question 2

a)

b)

Many students were unable to deal with the negative index in the denominator. When
dividing two terms with the same base, the indices are subtracted. Because the index on the
denominator is negative already, this created a double negative situation.

5 - (-2) = +7.

A large number of students (close to a majority) ignored the fact that the 8 was also under

the square root. Both 22x? and v2x? were acceptable answers. Many forgot to simplify % to 2

in the final index answer. Students who remembered the rule Va = a% and converted
everything to index form first did well. This formula is on the formula sheet, so students who
can't remember what to do should check their formula sheet.

Students are advised to memorise their powers (23 = 8, 3* = 81, 53 = 125 ...).

Question 3

a)

b)

TASC Assessment Report MTM315117 Mathematics Methods — Foundation 2025
Page 1 of 11

Students are encouraged to read the question in full. Some students left their answer in
factorised form and hence, did not solve the equation for x.

Key to this question was recognising that this equation followed a difference of squares
pattern. Some students got mixed up with perfect squares and wrote it as (2x — 3)2, resulting
in only partial marks being awarded. Students who solved by rearranging (instead of
factorising) received partial marks.

Many students struggled with the denominator. Successful students either put each term
over 10, or multiplied by 5 in one step, then 2 in the second step. Students should remember
that when multiplying to cancel a denominator, all terms must be multiplied by that same
value, as many students ignored the 3 term. Many students also struggled with simplifying

- ? Those students who set their work out clearly in columns were more likely to get the
correct answer.
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d) Most students were able to make some attempt at using elimination or substitution. Of those
who made errors, those who used substitution generally got closer to the correct answer.
There were many errors in using the elimination method and many students did not
understand that in some situations the equations need to be subtracted to eliminate the
variable, while in others they can be added. Students needed to simplify fractions for full
marks. Unless otherwise stated, it is expected that solving a simultaneous equation requires
finding both an x and y solution. Some students stopped after finding x.

Question 4

a) Working or thinking needed to be shown to achieve full marks in this question. Successful
students used division methods or expanded the expression and compared coefficients.

b) Generally well done. Pleasingly, many students who could not complete 4a still completed 4b
and were successful. Remember that "hence" means using what you have just done. That
was a hint to use the working from the previous question to help with this one. Some
students found a different factor and used division again to find a different quotient. This was
still correct, but involved unnecessary work.

Part 2

Question 5

a) Well done. But many students left their answer as — g. Answers should be fully simplified.
Decimal form was acceptable.

b) For full marks, the two lines needed to look parallel. Students who used a ruler were much
more likely to achieve acceptably parallel lines. Marking the x-intercept was required for full
marks.

Around 10% of students drew perpendicular (right angle) lines.
Some students wrote (0, 6) instead of (6, 0). The x-coordinate is always first.

c) Some students misread the question and found the equation of the original line, which was
partially rewarded. Working needed to be shown for full marks. Stating that y-intercept was 9,
~ ¢ = 9 was not sufficient unless it was supported by working. There were errors in fraction

work i.e. —% X 6= —% and in multiplying 3x6.

Question 6

Students are encouraged to consider whether the points they find are logical. Some found the
turning point at (-2, -18) and to make this fit, they changed the shape of the graph or changed their
intercepts. If a value does not make sense, students should check working again.

The shape needs to be a parabola. Graphs which come to a point (V-shape), become vertical (U-
shape) or are not symmetrical are not correct. The graph also had to come at least halfway up the
positive half of the y-axis.

Some students lost time by not recognising the information that was easily accessible in each
form. Some students let x = 0 in the second equation to find the y-intercept when it was quickly
accessible through the first equation.
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Question 7

a) A common error was 48a = 6 - a = 8 instead of % Many students had trouble simplifying

% into %. A small number of students attempted to substitute an x-intercept in to solve for a.

This led to an incorrect answer. Those who picked the wrong form (i.e. y = a(x — h)3 + k)
were not successful and not well rewarded as the graph did not have a point of inflection.
The final answer had to be written out for full marks. The factorised form should be given and
the answer not expanded.

b) Many students wrote the answer as x € (—3,5) or y € (—6,6) for which they received partial
marks as (5, 6) is not an endpoint. Students needed to identify which answer was the domain
and range and use the correct brackets for full marks.

c) Students needed to include an endpoint of (-3,6) with an open circle for full marks. Some
students reflected in the y-axis by changing the sign of the intercepts (3 --> -3), which led to
an incorrect answer. When reflected in the x-axis, the value of the x-intercepts do not
change.

Question 8

a) Very few students achieved full marks on this question, but most received partial marks. The
effect of the value of b was most confusing to students. The effect of b can be found by

considering its effect on the formula for the x-coordinate of the TP (x;p = — %). Students

need to be exact in their drawing of the graph; the graph had to clearly pass through the
origin for full marks.

b) There were a variety of responses for this question and many imprecise answers. Students
are encouraged to memorise the exact definition of a function as in this answer, one
misplaced word can change the meaning of the sentence. i.e. "for each x-value there is a y-
value" does not fully explain functions.

"Passes the vertical line test" helps the student identify whether the graph is a function or not,
but does not explain why the graph is a function and is not considered a full answer by the
marking team. A good strategy may be to start by writing "passes vertical line test" then
attempting to provide a full definition of a function. This ensures students will at least receive
partial marks.

"Passes straight line test" was not an acceptable answer.

c) Generally completed correctly. When completing a question like this, students are
encouraged to make it very clear that the relation fails the vertical line test.
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Part 3

Question 9

a) Common errors included multiplying indices instead of adding, or multiplying bases together
(base stays the same). Students made many errors with fraction addition.

b) Most students changed the logarithm to index form correctly but struggled to work with the
negative index. Students did not need to state both the positive and negative version of the
solution for full marks in this particular question, but it is encouraging to see that some
students could recognise that the base of a logarithm cannot be negative and then explicitly
discard that solution.

Question 10

a) Students that efficiently solved this question first moved the 10 and 5 to the other side of the
equation before changing the log to index form. Some students put the logarithm in the form
log;(x®) = 10 and then converted to index form (31° = x°) but were rarely successful in then
solving for x. At least one step of working was needed for full marks.

b) This question was challenging for most students. Common errors included reflection over the
asymptote or reflection in the x-axis, instead of the y-axis. For full marks students needed to
label points and remember to translate the graph and asymptote. Most students were able to
successfully perform a translation of two units right. A suggested strategy in solving these
types of questions is to sketch the two transformations separately in the working space (first
the translation, then the reflection on a second axis) before sketching the final answer on the
axis provided.

Question 11

a) Generally well understood. Common errors included using g as the period instead of .

b) Many students could not determine x-coordinate of Q from the grid on the graph. Some
students did not use the exact value table on their formula sheet to evaluate sin (g) = ?
Final answers should be simplified from 42—\/3 to 2v/3. Pleasingly, most students who got to that
point stated their final answer as a coordinate.

Question 12

a) Almost all students were able to apply the formula. Many students could not simplify %
correctly.

b) To correctly solve this question, students needed to remember that cos(8) corresponds to the
x-coordinate of a point on the unit circle and sin(8) the y-coordinate. Common errors

included using 18° or 1”—0 as the value of 8, or substituting % as 6 rather than sin(69).

Students who correctly used a right-angled triangle and Pythagoras' Theorem to find the
value of cos (8) were fully rewarded. No marks were deducted for not acknowledging the
quadrant the answer was in as that was accounted for in the next question.
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c) Most students understood the x value had to be negative for quadrant 2 and the y value to
be positive %

Part 4

Question 13
a) Generally well done.
b) Generally well done, but some students attempted to find the derivative before expanding.

c) Some students were unsure of how to convert a root into a fractional index correctly. Writing

4 7
x7 instead of x+ was quite common. Many were also unable to subtract the fractional indices
correctly. A few read the first term as the eighth root of x but then proceeded to differentiate
correctly and were appropriately rewarded.

Question 14

Many students lost a mark here for incorrect notation such as not including the limit or putting it in
the wrong place (it should be after the equal sign and not included in the final answer). Some
students did not use f’(x) notation and did not expand the bracket following the subtraction sign
correctly.

Question 15

a) Generally well done, although some students substituted the value into the original f(x),
rather than the derivative.

b) Some students incorrectly used f(x) to determine the gradient value, while others mistakenly
took the 6 from f'(x) = 6x — 7 to be the gradient. In terms of the point to be used, many
students used x = 1 (from (a)), while others used x = 2 and then y = 0. Once they had a
point and gradient, most students could find the equation to a line.

Question 16

Some students struggled with the non-monic factorisation leading to incorrect x values. Many
students found it difficult to find the corresponding y value for x = g

Part 5

Question 17
a) Generally well done.

b) Many students either added the two fractions, or were not able to multiply correctly. Common
errors included % X % = % or %
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Question 18

For full marks, students needed to be clear about what was incorrect and not just make an
observation. For example, to get full marks they must state “It is not possible to have a negative”,
rather than “it is negative”. It was also important to point out that the total of all probabilities must =
1, rather than “the total is greater than 1” as it would also be incorrect if the total was less than 1.

Question 19

a) Students had difficulty determining what values went in the various regions of the Venn
diagram resulting in multiple incorrect variations. Many students assigned the 48 where 35
should be, but those 48 in the question include both the tourists who only went to a national
park (NP n M") and those who went to both.

b) Generally well done.

c) Some students wrote the conditional probability in the wrong order Pr (NP|M') or wrote a
probability statement unrelated to the question e.g. M and NP. Other students used the
letters A and B, without defining what they referred to and often made subsequent errors as
a result.

d) Students had difficulty determining an appropriate non-random method of selecting tourists
appropriate to the problem. The best answers involved selecting tourists exiting the museum
or national park or carrying hiking shoes or backpacks. Some students appeared to have
misread the question and did not notice the word ‘not’ and so attempted to describe random
techniques.

Question 20

a) Many students were able to write the 1'C4 statement but did not calculate the final value or
made an error in doing so. Students should practice these types of calculations without a
calculator. Some students wrote statements the wrong way around, 4C11.

b) Many students misinterpreted the question and did not consider that 4 selections had to be
made in total, rather than just the 3 referred to in this part of the question. The other common
mistake was adding the numbers rather than multiplying. Students should remember that if
you are picking a bat and marsupial the options are multiplied, if you are picking bat or
marsupial the options are added. Some students also lost marks for attempting to find the
probability rather than just the number of combinations.

c) A number of students wrote only two of the three combinations possible and missed that zero
bats was a possibility. A number of students did not write combination statements for this
question. Students who are struggling with this type of question are encouraged to write out
the different options in plain language first before converting it to combinations notation. (e.g.
2 rodents and 1 bat and 1 marsupial or ...).
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Section B
Part 1

Question 21

a) This question was done poorly by most students. Many were unable to identify a common
denominator of 3t2. Many students used their calculators and did not input the variables
correctly.

b) There were a lot of students who gained marks for this question by error carried forward from
the previous questions. In general, it was completed well.

c) Common errors in rearranging equations were seen in this question, with some students
using incorrect inverse operations. Error carried forward was again used from part (a) in
many instances.

Question 22
Answered well by many students. A common error was not putting brackets around the final two
terms being cubed.

Question 23

a) Many students were able to identify the mistakes, but not all indicated the necessary
corrections.

b) Tended to be well done by most students. Some students did not recognise the alternating +
- of terms in the final answer.

Question 24

a) Answered poorly by many students. Many students showed no working out and gave
incorrect solutions and, at times, ignored zero as a solution. Common errors included

interpreting v/2x incorrectly as v2x.

b) Handled well by most students. Those that completed the square correctly were mostly able
to go on and solve correctly. Error carried forward was common for those students unable to
complete the square but were able to follow the steps for solving correctly.

Question 25

a) Most students were successful in correctly forming the discriminant and then solving for k.

b) Perhaps not well understood by many students. Common errors included only finding the
constraint k > —%. Many students did not go on to find a specific value of k to give two
rational intercepts i.e. make A a perfect square and solve for k.
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Question 26

a) Common errors included students trying to work backwards from h? — 2h — 8 = 0 to set up
expressions for base and height. Students also used (h + 2) as the base instead of (h — 2).

b) Done well by most students. Errors included using incorrect values for a, b and c in the
quadratic formula and not justifying why “-2cm” should be ignored as a solution.

Part 2
Question 27

a) Answered well by students.

b) Completed well by most students. There were some errors when stating the gradient of the
perpendicular line, and errors calculating the point (2,0).

Question 28

Reasonably well done. Common errors included not calculating end point (1,8), not using open /
closed circles at end points or not showing end points, limited calculations in space provided and
not clearly labelling intercepts on graph.

Question 29

a) Answered well by students. Some students subtracted 3 from the h value when translating to
find the new equation.

b) Completed well by most students. Some errors in the direction of the graph.

Question 30

a) Answered well by most students.

b) Answered well by most students. Some students did not recognise they needed to find the
local maximum.

c) Answered well by most students. Some students were able to identify the y value of 200 but
could not solve for x.

d) Students were able to state h and k quite easily. Some stated h as (—30). Some students
incorrectly substituted or failed to use (0,120) to find the value of a.

e) Answered reasonably well by students.
f) Answered generally well by students. Some students did not round to the nearest kilometre.

g) Was not answered well by students. Students could calculate how far north Sally was based
on the equation given but had difficulty calculating for Pete, particularly if they could not find
an equation from part d.
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Part 3

Question 31

a) Completed well by most students.
b) Completed well by most students.

c) Done well by most students. A common mistake was errors in rearranging the equation to
find x.

Question 32

a) Done well by most students. Most errors occurred with not identifying the non-inclusive
endpoint with an open circle.

b) There was some confusion with square (inclusive) or round brackets. In a few instances, the
non-inclusive endpoint error was not carried forward to the set notation.

Question 33

Not completed well by many students. A lot of errors in drawing a cosine graph including accuracy
in where the graph cuts the x axis and where minimum and maximum points occur. Few aces
were labelled.

Question 34

Completed well by students. Errors occurred by not determining the length AB correctly, not
applying the Sine identity correctly, or when applying the Cosine rule — a substitution error by not
identifying the length ‘a’ correctly.

Question 35

a) Mostly done well. However, if a student did not realise log of 1 = 0, they failed to answer the
rest of (a) and (b).

b) Answered well if the student could form the equation in part (a).

Part 4
Question 36

a) Generally well done by most students who could differentiate and then equate to zero to find
the time.

b) If time was found successfully in part (a), then this question was done well by most students.

c) Many students did not include the “-“ sign to indicate movement downwards.

d) The most common error in this question included not equating the -10 to the differentiated
equation.

Question 37

a) Most students left their answer as “-1” and did not change it in line with the y axis units of $
thousand to give their answer as -$1000 per year.
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b) Well done by most students who equated the derivative function to -1.

c) Many students did not complete this question. Of those who did, most could draw an
accurate representation of the graph of the derivate.

Question 38
a) Part (i) and (ii) were completed accurately by most students.

b) Many students did not understand that the gradient would be negative.

Question 39
a) Done well by most students.

b) Many students did not differentiate. They did not appear to understand that a rate at a
particular point is the same as an instantaneous rate.

Question 40

Many students did not recognise that the gradient parallel to the x axis is equal to zero. Many used
x = 2 as the gradient.

Part 5

Question 41
a) Done well by most students.
b) Done well by most students.

c) This question was not done as well as the previous parts. Many students did not seem to
interpret the not “A and B” notation. Correct responses were able to see that this will be the
complement of “A and B”.

Question 42

This question was done well by most students. Many students did not interpret the question as
involving combinations. Some who did attempt to use combinations did not correctly apply the
addition and multiplication laws to include all the combinations that satisfy the condition that “at
most 1 is not properly sealed”.
Question 43

a) Most students completed this section accurately.

b) Done well by most students.

c) Done well by most students.

d) This question tended to be done well or was left blank. Some students did not multiply the
1,500,000 by both the probability of arriving by air and the probability of arriving at Hobart
airport. There were a few place value issues with answers out by a power of ten.
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Question 44
a) Done well by most students.

b) This question was done quite well. Some students included the correct denominator but did
not apply the multiplication rule in the numerator and the correct combinations.

c) A considerable number of students left this question blank. Some students applied the
multiplication rule instead of the addition rule in the numerator of their calculation.
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Preparation time for this exam: 15 minutes

Suggested working time: 80 minutes

Instructions:

Calculators are not allowed to be used in this section.

Section A will be collected after 80 minutes.

There are five (5) parts to this section.
Answer all questions and all items within each question.
Write your answers in the spaces provided in this exam paper.

o Spare diagrams have been provided at the end of each part.

Indicate in the box provided if you have used the spare diagram.

The exam is three (3) hours in length. The suggested working time for this section is

approximately 80 minutes.

Marker use
During the first 80 minutes of the exam you may move onto Section B, but c4 16
you cannot use your calculator until told by your supervisor(s).
C5 /16
The Mathematics Methods — Foundation Information Sheet can be used C6 /16
throughout the exam. c7 /16
All answers must be written in English. CS8 /16
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Additional Exam Instructions

* You must make sure your answers address the listed criteria.

» For questions worth one (1) mark, you are not required to show workings. Markers will look

at the presentation of the answer(s) and at the argument(s) leading to the final answer(s).
= For questions worth two (2) or more marks you are required to show relevant workings.
= Marks will be allocated:

o according to the degree to which workings convey a logical line of reasoning, and

o for suitable justifications and explanations of methods and processes when requested.

Criteria

You must make sure your answers address:
= Criterion 4  manipulate algebraic expressions and solve equations
= Criterion 5 understand linear, quadratic and cubic functions
» Criterion 6 understand logarithmic, exponential and trigonometric functions
= Criterion 7  use differential calculus in the study of functions

» Criterion 8 understand experimental and theoretical probabilities and of statistics.
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Guide to Exam Structure

Parts Questions Questions to Suggested Marks

available answer working time available

Part 1 4 4 16 minutes 16 marks

Part 2 4 4 16 minutes 16 marks

Section A Part 3 4 4 16 minutes 16 marks
Part 4 4 4 16 minutes 16 marks

Part 5 4 4 16 minutes 16 marks

Totals 20 20 80 minutes 80 marks

Part 1 6 6 20 minutes 20 marks

Part 2 4 4 20 minutes 20 marks

Section B Part 3 5 5 20 minutes 20 marks
Part 4 5 5 20 minutes 20 marks

Part 5 4 4 20 minutes 20 marks

Totals 24 24 100 minutes | 100 marks
Totals 44 44 180 minutes 80 marks

(3 hours)
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Pa rt 1 Marker use

= Answer all questions in this part.

= This part assesses Criterion 4.

Question 1
Expand (3x + 1)(x — 2).
L S ot et /1

Question 2

Simplify the following expressions:

3a?b™%x4a3p3
2a~2

/1

/>
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Question 3

Solve the following:

a) x24+9%x+14=0

b) 4x% — 9 = 0 by factorising.
% 1
(2:)°~(3) =0

i 3 3
...... n LI 20.2
to
g1 2 3“; x wlo

Marker use

/1

/2

/2

e te=-28
............ e TR eversccorsossveensesessevsmssnsessesaostsssessss ovessmmit oA SOV
d) 3x+7y=9and-2x @Zy = 4 using simultaneous methods.
Elimination Methed | Substibubion Mefhed /3
QX2 LY, =473 O .
226%x 29218 Louh @ inte @
M I W T 1§ P> T
......... hoe AR LS Awst8rbxzy
...... k15 T T X
§ub x -Z(ﬂ D Bl ® ', " = 23‘_-.‘_',
o @) it LJ ..... = et | : &G'"}'&i&""g ...... T
BRI ot XN O E i ) 3t S
.......... o0 C A U Rt ot s
s 18 33 s
J= =z J7TTT T 2
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Question 4

x3 —8x? + 11x + 20 can be written as (x — 4)(ax? + bx + ¢).

a) Determine the values of a, b and c.

oo oazl, b=-kic=-S
b) Hence, solve 0 = x3 — 8x? + 11x + 20

Alternative S{'rui-ej e 'Cor (L.. a)
| -8 \\ 20

L| J’ lf ~l6 ~20
1 -4 -5 Lo

= (9 ~) (- L4x~5)

a:l b‘——'h,CT-"s

: : ~
(oc-4) (ax*+ bx+c) = axs_hax Z_ub+ex-Lc b

3_q.3
23 Tens: ax’=1x
o=l .
X! Tems: =hxln"¢ bx?=-%x
Co=htb= -8

S, o b=-4
'X,o Terms . ~Lc =20
‘. ec==5

Marker use

/2

/2

Total
P1

/16
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Part 2

= Answer all questions in this part.

= This part assesses Criterion 5.

Question 5

a) Find the gradient of the line shown in Figure 1.

A

N

(b:©)
(0,0) x

A
v

(4': _6)

Figure 1

Spare diagram used (X)

b) On the same axes, sketch the linear function which has an x-intercept at (6,0) and is

parallel to the line shown.

c) Find the equation of the linear function sketched in part b).
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Question 6

/' 3 =~ 10 Marker use
The function f(x) = 2x? — 8x — 10 can be written in the following ways:
fO) =@x+2)(x-5 — %=L T
f=2(x-272-18 — TP@ (2,19
Sketch f(x) using the axes provided in Figure 2, labelling any intercepts and the turning /3
point.
4
¥y
-1 5 .
-10
(2 [t lﬁ)
Figure 2

Spare diagram used (X)
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Question 7
|
\

Marker use
(5,6)
+ L
6 7 8
X
(S/-6)
Figure 3
Spare diagram used (X)
a) Find the equation of the cubic function shown in Figure 3. /2

oYz g(oe 1) (e ) (x - 3)

b) State the domain and range.

S ST e T /2

c) Using Figure 3, graph the cubic function after a reflection in the x-axis has been /1
applied.
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Question 8
a) Sketch a possible graph for the quadratic function y = ax? + bx + ¢, where:
a<0, b<0,c=0and A>0

using the axes provided in Figure 4.

}
a<0 = 7“3‘ g
C=09° 1)4:559-5 %“’“

orl%\f\ __F_(‘W)

N>o .. Twe soluhons

3
\J

LeA a=-1, b""

v

Figure 4

Spare diagram used (X)

b) Explain why the graph is a function.

° rbr each aoc-value theve 15 af most one o ~value

. Eac).\ x-value Maps fo one Y -value
c) Sketch a relation which is not a function using the axes provided in Figure 5.
A

Needs to obku:lj y
Cail vertical line Fest e ~
> | l

AN pa
N LN T

A

v
Figure 5

Spare diagram used (X)
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Spare Diagrams

Question 5
3
y
< >
(0,0) ¥
(4- _6)
v
Figure 1
Question 6
¥
X
Figure 2
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Spare Diagrams

Question 7

y (5,6)

Figure 3
Question 8 a)

A
)

v

Figure 4
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Spare Diagrams

Question 8 c)

A

MTM315117 — Section A: End of Part 2
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Part 3

= Answer all questions in this part.

» This part assesses Criterion 6.

Question 9

Solve the following for x:
a) 2¥5x22=+2

. 4
o T S
LY
B o S T
_ 4x”
| = 25

Discard ncjnhue Solution
as hase of leq Cannet
he negative

: S
..Qc_:’z"
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Marker use

/2

/2



Question 10

The graph of the logarithmic function y = 5log;(x) — 10 is shown in Figure 6.

T |
T ¥
)
|
]
I
'
{
|
|
=\\ |
2 1
:
I
|
(-5,-5) ;
]
i
L}
:
)
t
=-2
™ Figure 6

Spare diagram used (X)

a) Determine the x-intercept of the function.

The function is translated 2 units to the right and then reflected in the y-axis.

b) Sketch the transformed function using Figure 6 above, showing the new locations of
the asymptote and the points marked.

Qtep 1 Translakion ok right Skep 2t Reflechion
é 1$ T‘b

>\
]

(3:,-5)

N
R
w
u
5’
=1
v

w2 R=-1
MTM315117 — Section A: Part 3 continues Page 15 of 24

Marker use

/2

/2



Question 11

b

/

-4

Figure 7

a) Find the equation of the function shown in Figure 7, that has form y = a sin(nx).

2 Ponk Q s (17'.?,21)3)
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Question 12

The unit circle is displayed in Figure 8.

(eso, $1n6)

Figure 8

a) The angle 6 is approximately 18°. Convert 18° into radians.

\%L"-_'EI—-L'-
X180 ~ jJgo ~ I©

b) Use a basic identity to determine x, the exact value of cos(8).

. - ’a - 1
- . ws e - 1 r.;“o —-— ." ‘%
c) State the exact co-ordinates of Point B.

MTM315117 — Section A: Part 3 continues Page 17 of 24
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Spare Diagram

Question 10

Figure 6
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Answer all questions in this part.

Part 4
\

This part assesses Criterion 7.

Question 13

Determine the derivative of each of the following:

a) y=4x>—6x+7+2x"*
Y -5
T > X0oc* - -Bx

j:le -3x

Question 14

Use first principles to differentiate f(x) = 7x — 1.

MTM315117 — Section A: Part 4 continues
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Question 15
For the function f(x) = 3x> —7x+5
a) Find £'(1).

b) Determine the equation of the tangent of f(x) atx = 2.

= Hog 4l

. B=25x2+4c
Question 16

Find the co-ordinates of the stationary points for the function f(x) = x3 + x? — x.

Do not classify their nature.

MTM315117 — Section A: End of Part 4 Page 20 of 24
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Part 5

= Answer all questions in this part.

= This part assesses Criterion 8.

Question 17

An unbiased 6-sided die is rolled.

a) State the probability of rolling an odd number.

Question 18

B B’
A 0.23 —{11 0:12
A 0.33 0.56 0.89
0.56 0.45 1.01
Table 1

List two (2) reasons why Table 1 is not a valid probability table.

MTM315117 — Section A: Part 5 continues
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Question 19

When 100 random tourists leaving Tasmania were surveyed, 48 had been to a national
park, 22 had not been to a national park but had been to a museum, and 13 had been to

both a national park and a museum.

a) Show this information in a Venn diagram.

¢ = o0

%0

b) If a surveyed tourist is randomly selected to win a prize, calculate the probability that

they had been to a museum.

Pr(M)= 25 =0:3S

c) Given that a tourist has been to a national park, calculate the probability that they

have not been to a museum.

d) Use an example to explain a method of selecting tourists for the survey that would not

be considered random.

....Qt\..\g....&%‘.9.9&393....’.r&~9.>& ..... exifing o museuna
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Question 20

A wildlife research team wants to conduct a conservation study on 4 of Tasmania’s 11

endemic mammals, which are grouped by species in Table 2.

Marsupials Rodents Bats
e Bennetts Wallaby e Broad-toothed Mouse o Little Forest Bat
e Eastern Barred ¢ Long-tailed Mouse e Long-eared Bat
Bandicoot

e Eastern Quoll

e Spotted-tailed Quoll
e Southern Bettong

e Tasmanian Deuvil

e Tasmanian Pademelon

Table 2

How many ways can the team make this selection if:

a) there are no restrictions on which endemic mammal species are studied.

\\ 11
Cyp = )

ixlox 9y §x 31

S KxdXslxH

c) they must study more rodents than bats. Answer as a combination expression in the

form ™C,. (no simplification required).

ARxABxIM+ 2R x 0B x2M + 1R x0B23M

End of Section A
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Additional Exam Instructions

You must make sure your answers address the listed criteria.

For questions worth one (1) mark, you are not required to show workings. Markers will look

at the presentation of the answer(s) and at the argument(s) leading to the final answer(s).

For questions worth two (2) or more marks you are required to show relevant workings.

Marks will be allocated:

o according to the degree to which workings convey a logical line of reasoning, and

o for suitable justifications and explanations of methods and processes when requested.

Criteria

You must make sure your answers address:

Criterion 4
Criterion 5
Criterion 6
Criterion 7

Criterion 8

manipulate algebraic expressions and solve equations
understand linear, quadratic and cubic functions

understand logarithmic, exponential and trigonometric functions
use differential calculus in the study of functions

understand experimental and theoretical probabilities and of statistics.
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Guide to Exam Structure

Parts Questions Questions to Suggested Marks
available answer working time available
Part 1 4 4 16 minutes 16 marks
Part 2 4 4 16 minutes 16 marks
Section A Part 3 4 4 16 minutes 16 marks
Part 4 4 4 16 minutes 16 marks
Part 5 4 4 16 minutes 16 marks
Totals 20 20 80 minutes 80 marks
Part 1 6 6 20 minutes 20 marks
Part 2 4 4 20 minutes 20 marks
Section Part 3 5 5 20 minutes 20 marks
Part 4 5 5 20 minutes 20 marks
Part 5 4 4 20 minutes 20 marks
Totals 24 24 100 minutes | 100 marks
Totals 44 180 minutes 180 marks

(3 hours)
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Question 22

Write (vV3x + 2y)(3x% — 2v3xy + 4y?) as a sum of two cubes.

Question 23
A student has attempted to expand (2x — 5)* as shown: ; ¥ -
y & PL AIAS
1(20)* +{2(20)* (=5) +6(2x0)*(-5 )+ 4x)(-5)* O 1 (¥

a) Locate and correct the mistakes made in their working above.

b) Hence, simplify the expansion of (2x — 5)*.

Question 24
Solve the following for x:

a) 3x3 — 7v/2x = 0, answering correct to two (2) decimal places.

MTM315117 — Section B: Part 1 continues Page 5 of 28
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Spare Diagrams

Question 28

Figure 9
Question 29 b)

Figure 10
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Spare Diagrams

Question 32 a)

Figure 12
Question 33
A
-
y
Figure 13

MTM315117 — Section B: End of Part 3 Page 18 of 28















Spare Diagram

Question 37

104 P (% thousand)

& |

° t (years)

Figure 15
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Part 5 Marker use

= Answer all questions in this part.

= This part assesses Criterion 8.

Question 41

Two events A and B are such that Pr(4) = 0.36, Pr(B) = 0.28 and Pr(A n B) = 0.15.

a) Determine if A and B are independent.

Pr(A)x fr(8)=.0:3020:28 L

............................................................ R O RN L0 @ ) S

....... P (AYB) 2 P (A)+ Pr(B)-PC(ADB) /4
............................. =0:361 0128 -0:1S = 049G
c) Calculate Pr((4 n B)").
v PELCAORN) 2 12 PCLAOB) )
= |05 = 085

Question 42

In my house, 4 of 12 jars of honey are not properly sealed.

If | select 3 jars at random, without replacement, calculate the probability that at most 1 is

not properly sealed. ' / 3
................................. 2 Sax Mo+ 0O xCa
.................................................... “Ceeeeeee
..................................... = %hag.
..................................... " s ek oabse)
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Question 44

Marker use
Ash is buying 3 bikes from a shop that stocks 12 mountain bikes. There are 6 different
blue bikes, 4 different green bikes, and the remaining are different red bikes.
a) How many different combinations of 3 bikes could Ash choose?
.................................... IZC5'Q‘;O /1

................................................................................................................................... /2

Pr (3.same wlow/) = 6C3 4+ 4Cs /2

Total
P5

/20

MTM315117 — Section B: Part 5 continues Page 26 of 28



Spare Diagram

Question 43

62% Hobart Airport

Al 24%
Ir Launceston Airport
72%
Other
Sea
Figure 17
End of Exam
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