2023 ASSESSMENT REPORT
MTM3I15117 MATHEMATICS METHODS — FOUNDATION

Section A — Non-calculator section

General comments

Many students who understood the content covered in this section lost marks due to errors made
when performing numerical calculations. Students need to develop better skills with basic
multiplication, fractions and indices work, and for algebraic manipulation questions when solving for x.
Some students were very inaccurate with the sketching of graphs resulting in graphs which were not
mathematically accurate. Whilst some leeway was granted, a number of students were penalised for
substantial inaccuracies caused by lack of attention to detail when sketching. Students are encouraged
to use pencil for their graphs (so they can erase errors), use a ruler if they need to draw axes, ensure
they draw one smooth line/curve which accurately passes through the relevant points and ensure the
resulting graph passes the vertical line test.

Any question worth 2 marks or more must include some appropriate working or full marks will not
be gained.

Part | (Criterion 4)

Question Part Marks | Comments
Ql 2 , . .

e Rearranging this equation was generally poorly done.

e Common errors included:

- leaving the answer in the form of a fraction over a fraction and not
simplifying
- incorrect cancellation of the t variable.

e Candidates who subtracted ut first then often encountered sign errors
later.

Q2 (@) 2 . . ,

e Candidates who took out the highest common factor first were more
likely to recognise the difference of two squares required to fully
factorise this expression.

e Many different errors made by candidates when completing this
question.

e A common error was to incorrectly identify this as a perfect square.

(b) | . . .
e This question was generally completed well by most candidates.
Q3 (@) 2 . . . .

e This question was generally completed well. Occasionally, candidates
incorrectly cancelled the 3 on the numerator with the 3 on the
denominator. Or, forgot to multiply either the 2 or the 5 by three.
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Question Part Marks | Comments
(®) 2 e For a 2 mark question candidates need to include Null Factor Law
(NFL) to explain the method used.
Q4 (@) 2 e Candidates who converted to fractional indices and applied the correct
addition principles had the most success.
e Some candidates incorrectly recognised the coefficients as the
denominators of the fractional indices.
e Some candidates incorrectly added 3 and 2 when determining the
index of the second term.
(o) 2 e This question was generally completed well by most candidates.
e Subtracting a negative power proved problematic for some candidates.
As did multiplying 6 by 8.
¢ Many candidates did not convert the final answer to positive indices.
Q5 () I . . .
e This question was generally completed well by most candidates.
(®) 2 e This question was generally completed well by most candidates.

Question Part Marks Comments
Q6 () I . . .
e This question was generally completed well by most candidates.
(b) 2 . . .

e This question was generally completed well by most candidates.

e Occasionally candidates incorrectly found the perpendicular function.

e Avrithmetic errors were the most common reason for deducted marks in
this question.

Q7 3 . e

e Care needs to be taken to ensure a continuous line is drawn and the
shape is consistent with a cubic function.

e Marks were deducted if the drawn function did not pass the vertical line
test.

e Some candidates failed to recognise that when x = 2 the function had a
turning point and consequently they drew an incorrect quadratic
function.

Q8 (a) 2 . . .

e Candidates who were successful were able to recognise the turning
point form of the function and were then able to solve for a using the
y — intercept coordinates.

e Some candidates made an arithmetic error resulting in a = 0. Candidates
are encouraged to go back and check working when they have an illogical
answer.
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Question Part Marks Comments

o Candidates were not expected to expand the function as the question
did not explicitly ask for this.

b 2 . . .
(0) e Candidates who were successful were able to recognise the intercept

form of the function and were then able to solve for a using the y —
intercept coordinates.

e The most common error occurred when candidates solved —10 =
—20a to give an answer ofa = 2ora = —1/2.

¢ Candidates were not expected to expand the function as the question
did not explicitly ask for this.

Q9 @ |2

e Many candidates failed to recognise that coordinates can be a function.

e  When applying the vertical line test to these points a sketch was
required for full marks.

e Candidates who were successful recognised there was only one y —
value for each x — value and provided a clear explanation.

(®) I e Many candidates incorrectly considered this question to be two separate
functions.
¢ Candidates need to remember the correct wording to use for “vertical
line test”. Or, clearly state that some X — values have more than one y —
value.
e Some candidates incorrectly implied that a relation is the opposite of a
function and therefore did not fully answer the question.
e Candidates who used x —axis or X —intercept instead of the correct
X —value or x —coordinate did not receive full marks for their
explanation.
Qlo 2 : . . ,
e Candidates generally were able to identify a, ¢ and A but had difficulty
determining b.
e The markers suspect that some candidates struggled with the greater
than and less than symbols.
Qll 2

e Candidates did very well on this question.

e Candidates who used the general function notation y = f(x) rather than
y = x3 as their starting point were generally unsuccessful in obtaining
the final function.
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Part 3 (Criterion 6)

Question Part Marks Comments
Ql2 (@) 2 . . . .
e Generally done well. Candidates who were successful with this question
knew to change 16 to 2* and then compare powers. Whilst most
candidates recognised the need to change 1616 to a base of 2, a
common error was using the wrong power.

b 2 . . o . .

®) e Candidates who did well in this question used the subtraction log law
correctly and divided the 2 terms. They also knew to convert from log
to exponential form, a common error was leaving the lefthand side as 1.

(c) | . . .

e Most candidates correctly converted into exponential form. A common
error was candidates not calculation 3% correctly.
Qi3 3

e Most candidates correctly drew an exponential shape tending towards an
asymptote. Common errors included incorrect calculations for the
y —intercept. Some candidates forgot to find a second point.

Ql4 @ |2

e Candidates who did well correctly used either the sin? x + cos?x = 1
identity or Pythagoras to determine cos x. Several candidates did not
recognise that x was in the second quadrant therefore missed that the
solution should be negative.

e Pythagoras’ Theorem was the most successfully used method.
Candidates who tried to use the Trigonometric Identity often made the

. . 4 . . 4
error of not recognising that sinx = S and instead tried to replace s for

. . . 16
x. Successful candidates recognised that sin® x = P and could rearrange.

®©) 2 e Most candidates successfully used the identity tan 8 = % but again,
many forgot the solution would be negative in the second quadrant.
e Most candidates recognised that the value of n was % however many
Ql5 (@) | were unable to correctly divide by % A common error was using the
period formula for a sine or cosine graph rather than a tan graph.
(b) 3

e Candidates successfully drew the shape of a tan graph that passed the
vertical line test and adhered to the given domain.
e Common errors include:
- not having the tan function pass through the origin
- asymptotes in incorrect and inconsistent locations
- period were inconsistent at times.
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Part 4 (Criterion 7)

Question Part Marks | Comments

Qlé6 B) |

e Generally done well.

b 2 . , - .
®) e Most candidates expanded first; this is essential for the correct answer.

() 2 ¢ Mostly done well. Common errors:

- not making the 3 a negative power
- not subtracting 1 from the power when differentiating.

(d) 2 . . . . .
e Main error was not converting a radical to a fractional index correctly.

Ql7 3 e Completing this question caused the most difficulty.

e Common errors included:

. d L .
- finding d—i at x = 2 and then using it as the y co-ordinate.

Qls8 3

Mostly done well.

e Common errors included:

- not expanding (x + h)? correctly
- poor notation.

Ql9 3

Candidates who answered this question (approximately half of all
candidates) did it well. However, many left it blank.
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Part 5 (Criterion 8)

Question Part Marks Comments

Q20 (@) 2 e Very well done.

®) ! e Very well done.
Qzl (@) ! e Many candidates over complicated this question and did not use the
formula given on the Information Sheet for independent events.
(b) 2

e Completed quite well. A common error was lack of understanding of
how to multiply fractions efficiently.

Q22 (@) 2

e Very well done.

(©)0) ! e Very few errors (especially including error carried forward).
b)) | | i .
e Very few errors (especially including error carried forward).
Q23 (@) ! e Completed quite well. Some candidates complicated this by using nCr
Common error was adding 12 and 10 instead of multiplying.
(b) |

e Mostly done well. However, some candidates complicated this
question using nCr notation.

Q24 @) 2

e Many candidates correctly identified 10C4 but were unable to expand
and simplify it correctly.

(b) 2 e Answers was often over complicated.

e Common errors:
- adding 5C2 and 5C2 rather than multiplying
- multiplying 5C2 by 2, giving a numerator of 20.
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Section B — Calculator section

General comments

e Students need to remember to utilise their calculators to ensure answers are correct.

¢ Any question worth 2 marks or more MUST include some appropriate working else full marks will not
be gained.

e Inaccurate graphs with scribbled out sections, unclear lines, lack of scale on axes etc. will not achieve
full marks.

e Students are encouraged to use rulers, pencils and eraser when constructing graphs.

Part | (Criterion 4)

Question Part Marks | Comments
@) 2

Q25 e Many students attempted to complete the square without factorising
first. Of those who did factorise, many did not take a factor of 2 out of
each term. The second source of error was not including the last term

in the final expansion.

(b) 2 e This part was done well by students who could follow and use the
quadratic formula. Most students could not cancel the resultant fraction
down to the simplest form.

Q26 2 e Most students could show and use Pascal’s Triangle or the Binomial
Theorem to expand. A number of errors were made with positive and
negative signs. Many students wrote the expansion starting with 16x"4.

Q27 (@) | e Very well done; most students supplied the correct linear equations.
Some students did not know how to solve simultaneous equations.

(b) 2 e This question was completed successfully. Some students didn’t
complete the question by finding both the number of minutes riding and
the price paid or did not state dollars.

Q28 (@) 2 e Most students identified the correct terms and their placement in the
equation for Pythagoras’ Theorem. Some students made errors in their
expansions but generally this question was well done.

(b) 2 e Most students could find the two solutions for the values for x. Having
done so, many did not disregard the negative solution or give units.

Q29 (@) 2 e This question was not well completed. Many students did not transpose
the “m” variable to the LHS. Many students ignored the “m” variable all
together.

(b) | e The majority of students could successfully find the solution for the

discriminant.
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Question Part Marks | Comments

Q30 (@) | e This question was accurately completed by most students.

(b) 3 e Most students could compose the equation and make it equal to 500
and then solve. Various answers were given, some were even rounded
to 7 hours. Few students could convert 6.78 hours to 6 hours and 48
minutes. Some students did not give an accurate final time.

Part 2 (Criterion 5)

Question Part Marks Comments

Q3l 2 e Question well answered overall.
e The main source of error was writing the equation with a positive
gradient.
Q32 2 e Question was very poorly answered overall.

e Typical errors included students not realising the x and y scale were
different, x and y intercepts not calculated or shown accurately, TP not
calculated or shown accurately.

e Some candidates had the turning point in completely different quadrants.

Q33 (@) 2 e This question posed issues to many candidates.

e Main errors included miscalculating the dilation factor of —3/8ths.

e Significant number of candidates did not attempt this question.

e For those that were successful, using the TP or the x-ints was helpful.

(b) 2 e Many candidates found this part of the question difficult to visualise and
also did not attempt this part of the question.

e Common sources of error included candidates substituting x for 1.5
instead of setting the equation equal to 1.5 to then solving for x.

Q34 (@) 4 e A straightforward question that saw many candidates not include
endpoints.

e Overall, well answered but some candidates could benefit by improving
their shapes of cubics when sketching them and knowing which circle to
use to indicate respective endpoints.

(b) | e Well answered by those candidates who included endpoints in part (a).

e Typically not attempted by those candidates who did not include
endpoints in part (a)

e Main source of error included incorrect brackets.

Q35 3 e Typically well answered by most candidates.
e Common errors included incorrectly re-writing original equation into y —
form and therefore calculating an incorrect gradient, or using the parallel
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Question Part Marks Comments

gradient instead of the perpendicular gradient, or algebraic errors when
using gradient and a point to find the final equation.

Q36 (a) | e Significant number of candidates either did not attempt this part or were
unable to use the clues in the question to generate an initial equation to
then reduce to h = 1.5 — 2x.

(b) e Successfully answered by many candidates with straightforward algebra.
e Errors included candidates substituting 1.5 for x and then expanding the
given equation to find a final value for volume.

(c) 2 e Many part marks given here.
e Candidates were confident that x must be positive but many did not give
x < 0.75.

e Not attempted by a significant number of candidates.
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Part 3 (Criterion 6)

Question Part Marks Comments

Q37 I

e Most students answered correctly as 1.309 or 0.417 T radians. The
major source of error was candidates not fully interpreting the question
and leaving the answer as an exact value, rather than expressing as a
decimal to 3 places.

Q38 @) |

e Most students answered correctly. The exponential in the question
appeared quite “large” and could have easily been interpreted as not an
exponential; however, most candidates did not appear to misinterpret.

(®) 2 e Most students answered correctly. Very few had algebraic working out.

A number of students did not interpret the question fully and referred to
their answer as “days” not “weeks”.

Q39 @) |

e Most students answered correctly. Very few mistakes.

(b) ) e Most students answered correctly. Most common mistake was rounding
and some students calculated the answer with their calculator in Radian
mode not Degrees. Guidance to the preciseness of the answer may have
been advantageous.

Q40 @ |2

e Most students answered correctly. A common mistake was omitting the
direction of the dilation factor, and some students did not write the
dilation first, which is what the markers were looking for.

b 3 . . .
() e Sources of error for candidates included incorrect placement of the

asymptote (e.g. x = 2,x = 0,y = —2,y = 2 etc.) and non-inclusion of
the asymptote. Graph placement and determination of 2 points was
generally sound. Many candidates left axes unlabelled.

() |

e This question was well done if asymptote had been determined. A
significant number of “errors carried forward”.

(d) |

e Most students answered correctly.

Q4l e Most students answered correctly but the most common mistake was to
write 6T 61T as the period instead of 6. It is likely that many candidates
had not experienced 1T being part of the coefficient of the function.

(b) 3 e Not well answered by many students. Common mistakes were: incorrect
periods (even when 41a was answered correctly), very poorly drawn cos
waves, and X intercepts not labelled.

(©) 2 e Most students received part marks from either having the correct
answer or the working out. Very few students received full marks.
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Part 4 (Criterion 7)

Question Part Marks | Comments

Q42 (@) | e This question was generally very well done by most students, though
units were periodically omitted.

(b) 2 e It was good to see that most students recognised that the average rate
of change was the gradient of the line joining the 2 points.

e Common errors included incorrect sign by reversing the order of the
numerator terms, mixing the numerator and denominator, and omitting
units from the answer-.

Q43 (2) 2 e Students who knew how to approach the question generally did it
reasonably well. With few marks allocated, limited working for finding
the derivative was necessary and a number of students used the
calculator successfully in this instance.

(b) |

e Completed successfully based on a candidate’s response to part (a).

Q44 3 e Most students knew to find the derivative and did it correctly, yielding |
mark out of 3. From there, if students proceeded, the most common
error was to calculate the y-intercept of the normal incorrectly or to
find the equation of the tangent.

Q45 2 e Generally well done. Any errors seemed to indicate that students did
not fundamentally understand that the value of the gradient is the value
of the derivative.

Q46 (@) 3 e Most students saw this as a straightforward use of the derivative and
solving. Most errors or loss of marks arose from either not finding the
associated y-values or calculating them incorrectly.

(b) 2 e The justification part of the nature of the stationary points in part (b)
was not well done by many, with a number of gradient tables set out
poorly. Students should be encouraged to make a final statement about
the nature of each stationary point.

Q47 @ |2
(b) |

e Most students who attempted this question completed it successfully.

e Most students who attempted this question completed it successfully.

(c) | e Part (c) was poorly done by many students, indicating that they had not
spent much time on calculus questions related to motion.

TASC Assessment Report 2023 Mathematics Methods — Foundation (MTM315117)
Page Il of 12

Version 1.0 — February 2024 TASMANIAN

lA(’]iS ASSESSMENT, STANDARDS

& CERTIFICATION



Part 5 (Criterion 8)

Question Part Marks Comments

Q48 @) 2 e Almost all students got full marks

® |l

e Again, almost all students got full marks. Correct un-simplified answers
were accepted.

c 2 . .
(©) e This part was not done as well as the previous two. The most

successful approach was to compute the conditional probability,
inspecting the sample space and restricting it to outcomes with a sum
of 10.

Q49 @) 2 e Well done with the correct formula being used successfully.

(®) 2 e By and large, students understood that probability independence

means that Pr(4) X Pr(B) = Pr(4 N B) and were clear in articulating
this.

Q50 @ P

e Most filled the tree diagram correctly with only occasional
misplacements of the probabilities.

(®) 2 e Most students used the tree diagram successfully to generate the total

probability.
e Pr(top) = Pr(rain) x Pr(top|rain) + Pr(rain’) X Pr(top|rain’).
Q5| @) I e Was well done by students.
(b) 2 . , . o
¢ Not quite as well done. Errors included multiplying the combinations
for netball and cricket only rather than adding and neglecting the
denominator to generate a probability.

(©) 2 e The most successful approach was to use complementary events
students who tried the alternative (involving 3 outcomes) were less
successful due to the greater amount of calculation. Again there were
denominator issues.

(d) 2

o A less successful question due to the complexities of conditional
probabilities.
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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

Questions  Questionsto  Suggested
Parts o Marks available
available answer working time
Part 1 5 5 16 minutes 16 marks
Part 2 6 6 16 minuies 16 marks
Section Part 3 4 4 16 minutes 16 marks
Part 4 4 4 16 minutes 16 marks
Part 5 5 5 16 minutes 16 marks
Totals 24 24 80 minutes 80 marks
Part 1 6 6 20 minutes 20 marks
Part 2 6 6 20 minutes 20 marks
Section B Part 3 5 5 20 minutes 20 marks
Part 4 6 6 20 minutes 20 marks
Part 5 4 4 20 minutes 20 marks
Totals 27 27 100 minutes 100 marks
180 minutes
Totals 51 51 180 marks
(3 hours)
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Part 1

= Answer all questions in this part.

» This part assesses Criterion 4.

Question 1

Rearrange the following formula to make u the subject: s = ut + %at2

2
U = S =5 G

Question 2

Factorise:

T 3 (o4 )

Question 3

Solve each of the following for x:

Question 3 continues
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Question 3 continued

b) (x—Dkx+2)3- 2x)y= 0

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

Question 4

Simplify the following, giving your answers in positive index form:

6a2 b3 x (2ab™?)®
4a3b~1

b)

Question 5

a) Without dividing, show that (x — 1) is a factor of P(x) = x3+5x*+2x—8

........ S EDEN CONER=CD N T-1E) Sk S—
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Part 2

= Answer all questions in this part.

» This part assesses Criterion 5.

Question 6

a) Find the equation of the line with a gradient 3 and y intercept —5

b) Find the equation of the line parallel to the line in a) which passes through the point

(1,—4)

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

Question 7

Sketch the curve y = 3(x + 1)(x — 2)? below, clearly indicating all intercepts.
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Question 8

Determine the equations of the following functions:

2 (—26) A

-~ INE ﬁi@éﬁ@{;_;fﬁffﬁffﬁﬁﬁﬁfﬁf

-
T4 / -3 2 -1 \o
2

!

[ ul

: vV
Figure 1: Graph of a function.

Figure 2: Graph of a function.
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Question 9

State whether the following are functions. Give a reason for your answer.

a) {(-1,2),(0,3),(2,-3),(5,0)}

200 o VAAET e
b)
y
1
! | ! | N W [ S S U 1 i — Tt
< ] T T n=r T 1 ¥ _l‘;
i
Figure 3: Graph 3.
) .
..................... dessnd...eaes..tee. Verkical | e

J

...... et SR
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Question 10

For the function below, which has the form y = ax? + bx + c, circle the appropriate

statements for each of the values a, b, ¢ and A:

¥
\
—= X
o KD & 5‘-1"""
Oy to o= & ve
-0 Ve Figure 4: Graph of a function.

;\‘- "--ﬁ\\ E\"
(a—;O__, b>0 N\ c>0 ( A>0

a<0 b<0 - ¢c<0 A<O

Question 11

The function f(x) = x* undergoes the following transformations:
o 3
« dilated by a factor of 3 in the direction of the y axis gfjac/
. : — 3 '
o reflected in the x axis 31
3
e translated left 2 units 3(DQ~I 7/)

e translated up 1 unit. - 3(\3042\ > X ]
State the equation of the new function.

MTM315117 — Section A: End of Part 2 Page 9 of 24

Marker use

/2

/2

Total
C5

/16



Part 3

= Answer all questions in this part.

= This part assesses Criterion 6.

Question 12

Solve algebraically for x:

...................... S N Y,

oo | eI e
c) logsx =2 .

.............. i O N

............... T T AT
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Question 13

Sketch the graph of y = 3*~ + 2. Clearly label the asymptote, any axis intercepts and

one (1) other point.

/
Figure 5: Axes for sketching answer to Question 13.

Spare diagram used (X)

Question 14

) 4
If sinx = < and

a) cosx
(T ST
................................................................................................................. e .2
b) tanx, leaving your answer in simplified form —_
s . +
. SN 4 X2 T =
........... X-Me/g,%-jj
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Question 15

a) State the period for the function y = tan 2) Tr

‘, |
\ \
] |
[} l‘ P X
=21 -TT PALY 3]"r 41
[ 2L !
I |
1T / !
Ko =5 \ :

Figure 6: Axes for sketching answer to Question 15 b).

Spare diagram used (X)

‘Dl{ aau\mp\'@'l’e/ = ‘;L/ when oo %
7y »
2 b‘s tan g
Z 3 2‘ - R

2
=T
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Spare Diagrams

Question 13
y
N
< X
Question 15 b)
y
/
5 —_
4 -
3 —
2 =
l ——
<+ i I I % = X
=217 -TT ] ™ 21 31T 47T
-2
-3 4
_4 =
_5 e
\
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Part 4

= Answer all questions in this part.

» This part assesses Criterion 7.

Question 16

Differentiate the following with respect to x:

a) f(x)=2x*+3x*—4x

. x’*éacf” ...........................
d ,5 75 -4
R €x+5;x, .....................
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Question 17
For the function y = x2 + 3x — 5, find the equation of the tangent when x = 2

w\r\e/\x:ld .........................................................................

4. 2 D

...... e e e = I G S
> )

Question 18

Differentiate f(x) = x* + 2x — 1 using first principles.

Claei) 2 (oo ow 200 ) =,

..................... \\lxh¥\/\171\q
................ j\««r’?@h
................ I VN (—'l?u‘/\*l
________________ N 2 20— |

I > 3 N @ T B
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Question 19

Sketch a possible graph of the function y = f(x) which has the following properties:
f(=2) =0, f'(=2)=0 flx)<0forx<—-2andx >3

F@3) =10 F1(3)=0 Fx)>0for—2<x<3

K—ac“\xx_ip, x> -2 \ \DL{JC‘\;{B \333

] — o] + e I+ [o] =
M /""HW\ o< \
pr——y \

Marker use

B
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Part 5

= Answer all questions in this part.

» This part assesses Criterion 8.

Question 20

From a survey of a group of 50 students it was found that over the past year, 35 had made
a donation to a local charity, 20 had donated to an international charity and 15 students

had donated to both local and international charities.
a) Show this information clearly on the Venn Diagram in Figure 7 below:

N: 50

1O

Figure 7: Venn diagram for annotation to answer Question 20 a).

Spare diagram used (X)

b) If one (1) person is chosen at random, calculate the probability that this person

donates to an international charity but not a local one.

MTM315117 — Section A: Part 5 continues Page 17 of 24
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Question 21

Events A and B are independent. If Pr(B) = %and Pr(A|B) = %, find:

T (and) s PrA ) Le(B) .

- Ve x 7

Question 22

The probability that Harper uses a car (C) during their commute to university is 0.4, the
probability they use public transport (P) is 0.7 and the probability they use both is 0.2.

a) Complete this probability table (Table 1) using this information:

C C
P Q-2 05 <X h
P’ -2 Q- g 3
o.4 O-L 1
Table 1

Spare diagram used (X)

b) Find the probability that on a given day, Harper:
i. uses public transport but not a car.
enc’):
(Pnc): 9%

ii. does not use a car 3t all.
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Question 23
Baby Fleur has 12 different bibs and 10 different bodysuits. She wears one (1) bodysuit

and one (1) bib at a time.

a) How many different combinations of bib and bodysuit does Fleur have?

b) If five (5) of her bodysuits are red and three (3) of her bibs are striped, what is the
probability that Fleur is dressed in a red bodysuit and a striped bib?

Question 24

A committee of four (4) is chosen from five (5) staff members and five (5) students.

b) What is the probability of having a comm)iftee with two (2) staff members and two (2)

stgents? ﬁé_i B ,.__S_xf__ -
= A2 > 1O

......................................................... e
............................................ _LQ,Q__
A 2 K © X

MTM315117 — Section A: Part 5 continues Page 19 of 24

Marker use

/

[

/2

/2

Total
C8

[



Spare Diagrams

Question 20

Question 22

P!
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Section E

Suggested working time: 100 minutes

Instructions:

Pages: 28
Questions: 27
Information Sheet: 1

Calculators are allowed to be used in this section.

= 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. It is suggested that you spend
approximately 100 minutes in total answering the guestions in this exam

booklet.

Marker use
C4 /20
C5 /20
C6 /20
Cc7 /20
C8 /20

= During the first 80 minutes of this exam you may move onto Section B, but you cannot use your

calculator until told by your supervisor(s).

= The Mathematics Methods-Foundation Information Sheet can be used throughout the exam.

= All answers must be written in English.

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

© Copyright for part(s) of this exam may be held by individuals andfor organisations other than Tasmanian Assessment, Standards and Certification.




Additional Exam Instructions

= 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

Questions  Questions to  Suggested _
Parts ) o Marks available
available answer working time
Part 1 5 5 16 minutes 16 marks
Part 2 6 6 16 minutes 16 marks
Section A Part 3 4 4 16 minutes 16 marks
Part 4 4 4 16 minutes 16 marks
Part 5 5 5 16 minutes 16 marks
Totals 24 24 80 minutes 80 marks
Part 1 6 6 20 minutes 20 marks
Part 2 6 6 20 minutes 20 marks
Section Part 3 5 5 20 minutes 20 marks
Part 4 6 6 20 minutes 20 marks
Part 5 4 4 20 minutes 20 marks
|
Totals 27 27 100 minutes 100 marks
180 minutes
Totals 51 51 180 marks
(3 hours)
MTM315117 — Section B continues Page 3 of 28




Marker use

Part 1

» Answer all questions in this part.

» This part assesses Criterion 4.

Question 25

a) Transform 2x? + 4x — 1 into the form a(x — h)? + k by completing the square.
2 ;xf+2x”’("z/j ....... /2

b) Using this information or the quadratic formula, find the exact solutions to:

i 10 ‘:Q@f 42 JF= 42T /,

LT NN | = TR T S
20ea) 22 — _ii'@f ..........................
...... (s %5/7/3,»_‘1_6 i@‘ ) S

oc:-—i\(% :"Ii@

Question 2:_ - @ 2
Expand (1 — 2x)* using I%scal’s triangle or the Binomial Theorem to assist.
/2

1

F 2
L3 3 |)
4 6
Page 4 of 28
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Question 27

The cost of hiring an e-scooter through Venus e-scooters in Burnie is a $1 unlocking fee
and then $0.45 per minute. Another company, Saturn e-scooters, is looking to open up
their e-scooter business in Burnie and has a pricing model of a $5 unlocking fee and then

$0.25 per minute.

a) Wirite two (2) equations for the price (P) of using an e-scooter through Venus and

Saturn for a trip of m minutes.

b) Solve these equations simultaneously, showing full algebraic working, to find the
number of minutes riding and the price paid when both e-scooter companies charge

the same amount.

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

Marker use

/

/2



Question 28
Marker use

The hypotenuse of a right-angled triangle is (2x + 3) cm and the other two (2) sides are

2x cmand (x — 2) cm.

-235_(1

b = -2 .

Figure 8: Diagram of a right-angled triangle.

a) Show that Pythagoras’ rule as shown in Figure 8 can be simplified to give
x? — 16x — 5 = 0 for this triangle. /2

xa--\@x-\_ o e e g /2
..... 36=‘O30990&D<=%5099
e S e com'd  \ave. . =5 ahive
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Question 29

a) Show the discriminant of the equation 2x2=-2x+1=misA=8m—4.

b) Hence, find the value of m for which the equation has one (1) solution.

P R AP AN O

Question 30

The number of bacteria in a slow growing culture is given by N = 50 + 20t + t* where

t is the number of hours after 8:00am.

a) What is the initial number of bacteria at 8:00am?

b) The experiment is stopped when the number of bacteria reaches 500. At what time
of day is the experiment stopped?

......... e S ST S

N 212D S NSl = (YL SR
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P a rt 2 Marker use

= Answer all questions in this part.

» This part assesses Criterion 5.

Question 31

Determine the equation of the line shown:

/2
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Question 32
Marker use

The function y = f(x) is graphed below (Figure 10). The function y = g(x) is the function
y = f(x) after it has been translated left two (2) units and three (3) units up. On the same /2

set of axes, graph the function y = g(x).

T
[t
N>
N-O
O]
R_L
TV

-'__‘/‘
.—"""
1 3
AR
"l\.‘-“-
i
A
]

1(.) 1 | R M

I 1] fﬁ_iifﬁ:ﬁ'.__,“_'ifggj.ffi:f:[i:
i [ i j I |"§'i| BEE

Figure 10: Graph of the function y = f(x).

Spare diagram used (X)
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Question 33
Marker use

A bridge is built over a small creek. The bridge is parabolic in shape and has its feet
evenly spaced from the ends of the bridge. The points A, B and C all lie on the parabola.

AC is 8m.

! f2m L
2.
Figure 11: Diagram of a bridge built over a creek, highlighting points A — C.

a) Show the equation of the parabola which goes through A, B and Cis:

b) After heavy rain, the creek reaches 1.5m above AC. Find the width of water within

the bridge to 1 decimal place.

MTM315117 — Section B: Part 2 Page 10 of 28
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min (-20 -“)
Marker use

Question 34 oo 12 b)

a) Graph the function y = x(x + 3)(x — 4) for the domain x € [-5,6)
=T T A L= I
".}f..?.?.(f..Xiﬂ.). ................ 1 2 (N0 x22

ZTAD e 8D V.t 2220,
l 1= 0
. |08 3
s
-5

b) State the range.

Question 35
Determine the equation of the line which is perpendicularto 4y —2x +3 =5 passing

through the point (—3,—1)
e rereeeeeeeia e an———rrer et §

1

Page 11 of 28
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Question 36

Marker use
A rectangular storage container is designed with an open top and a square base.

The base has a side length of x m and the height of the container is h m. The 12 edges
are strengthened with 6m of metal.

X X

Figure 12: Diagram of a rectangular container, highlighting side length and height.

a) Showthat h = 1.5—2x

........... Bt AN s o /1

_______ \/z /4

................................................................................................................................. /,

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

Total
C5
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Spare Diagram

Question 32

b

TaT

S
!
l_..‘...-..

3!

J1

.......

meian

wmr_v .......
g s :
g
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Part 3

= Answer all questions in this part.

= This part assesses Criterion 6.

Question 37

Convert 75° into radians, giving your answer to three (3) decimal places.

Question 38
A teacher is concerned about the amount of time he spends dealing with the number
of emails he receives daily. The teacher starts keeping records and finds the average
number of emails he receives each day can be modelled by:

E =30x2i
Where E is the average number of emails received per day and t is the number of

weeks from the time he started taking records.

a) What was the average number of daily emails the teacher was receiving when he

first started taking records? )

i a g recor é

..................... RS O S
2 C,Mcnlj

b) How many weeks will it take before the predicted average number of emails

received will double? &
.............. .2 B
> 9%

MTM315117 — Section B: Part 3 Page 14 of 28
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Question 39

Marker use
This crane has been seen in the Hobart skyline for a number of months. At the time of this
photo, the largest angle inside the triangle was 100° and the smallest angle was 25°. The
length of wire connecting these two (2) angles was 25m.
Figure 13: Photo of a mechanical crane, highlighting its metal arm.
a) Place this information on the triangle below.
\/ Lo Notatien I~ Puﬂo(f-— : /1

Figure 14: Diagram for annotation to answer Question 39 a).

Spare diagram used (X)

b) Hence, find the length of the metal arm of the crane.

/2
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Question 40
Marker use

For the function y = 3log,(x + 2) +1

b) Sketch the graph of the function.
dhen 220z dloazx | when... Y29

\
xX=— 2 .
X 7 -2

c) State the function’s domain: ...l Sl

d) State the function’s range: ........... (" 6 ....... [/Q .................................................

MTM315117 — Section B: Part 3 Page 16 of 28
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Question 41

Sam plays with a yo-yo attached to a string. The yo-yo goes up and down from its rest
position so that the distance above the rest position, D cm, at time t seconds is given by:

b)

D = —40cos (g t)

Determine the period of the yo-yo. g

: 2 ’.
Draw a graph of the yo-yo's movement over 12 seconds. Clearly label all
intercepts.
s

g \
0 1%{32 3 44:‘ 5 6 71/58 9 10,41 1t;2
-10 ‘
/ \ ||
\
20— [
/ \ |/
-30 ' ;
-4
._50._ _

Figure 15: Axes for drawing answer to Question 41 b).

Spare diagram used (X)

After how many seconds does the yo-yo first reach a height above 15cm? Give

your answer to two (2) decimal places.

MTM315117 — Section B: Part 3 continues Page 17 of 28
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Spare Diagrams

Question 39 a)

Question 41 b)

MTM315117 — Section B: End of Part 3
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Part 4

= Answer all questions in this part.

= This part assesses Criterion 7.

Question 42

Figure 16 shows the motion of a stone over time. The vertical height (H) is measured in

metres and the time (t) is measured in seconds.

H15 — e - = - H - ' ——

10

t

0 2 4 6

Figure 16: Graph of the motion of a stone over time.

a) Use Figure 16 to determine the vertical height at two (2) seconds and four (4)

seconds.
B WU T L el v WO
a3
T n~
B DU WO

b) Determine the average rate of change of the stone’s height from two (2) seconds to

four (4) seconds.

MTM315117 — Section B: Part 4 continues Page 19 of 28
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Question 43

A bank of dirt has the cross section shown below. The curve of the bank is given by the

equation:
2

X
H= m(ls —x) x €[0,15]

h (metres)

x (metres)

Figure 17: Diagram of a bank of dirt, highlighting h and x.

a) Using calculus, find the value of x for which the height is a maximum

(no justification is required).

MTM315117 — Section B: Part 4 Page 20 of 28
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Question 44

Use calculus to determine the equation of the normal to the curve

y = %x‘* + 2x2% — 2x + 5 at the point (2, 11).

...... B Sy A
.............. B TRV | = et W
_ 2
............. lOL«l’”-\@x*ﬁ
— | L
1A VA S A= S \1 AgoX. . S
Question 45

If the curve y = 2x2 + px — 3 has a gradient of —2 when x = -1, find the value of p.

MTM315117 — Section B: Part 4 continues Page 21 of 28
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Question 46

a) Using calculus, find the stationary point(s) of f(x) = 1 —4x + 4x? — x3

Question 47

The position p metres, at time t seconds (t = 0) of a particle is givenbyp =t2—5t+6

d
a) When does d—’: equal zero?

MTM315117 — Section B: End of Part 4 Page 22 of 28
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Part 5

» Answer all questions in this part.

» This part assesses Criterion 8.

Question 48

Four (4) identical balls are numbered 2, 4, 6 and 8 and put into a box. A ball is randomly
drawn from the box and not returned. A second ball is then randomly drawn from the box.

a) Complete Table 2 to display the sum of the two (2) balls.

Ball 1 2 4 6 8
Ball 2
2 6 8 10
4 6 (O |2
i ° 1O | 4
8 10 \ 2 q 4__
Table 2

Spare diagram used (X)

b) What is the probability the sum of the two (2) numbers is more than 77
A

c) Given that the sum of the two (2) balls is 10, what is the probability the number on

the second ball was a 27

MTM315117 — Section B: Part 5 continues Page 23 of 28
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Question 49

Two (2) events A and B are such that Pr(4) = 0.6, Pr(B) = 0.55 and Pr(AuUB) = 0.86

a) Find Pr(AnB)

........ 0 €0: 061055 = r(Anb) /.

b) Determine, showing mathematical working, if the events A and B are independent.

\ndependent 26 Cr(A)x fh(6). 2. o (AND).

e 0.0bx 0-535 = O-29

/ . v
................... Q2% £ 9-29 .. ot o dependert

Question 50

Incy Wincy Spider likes to climb up the water spout. His chance of falling is affected by the
weather. If it is raining, the probability he will fall is 0.75. If it is not raining, the probability
he will fall is 0.05. On average, it rains three (3) days out of 10 where Incy Wincy lives.

a) Complete the tree diagram for Incy Wincy’s water spout climbing using this

information. A sample space is not required.

075 FALL
RAIN
Q-3 025 NO FALL

g

0 -95 _ FALL

0.7 NO RAIN <
o 9s NO FALL

Figure 18: Tree diagram for completion to answer Question 50 a).

Spare diagram used (X)

b) Find the probability that Incy Wincy will make it to the top of the spout without falling.

..............................................................................................................................
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Question 51
Marker use
A seven-member committee is to be made up of representatives from a number of sports:
e 12 cricket players
¢ 10 netball players and
¢ 3 badminton players.
a) How many seven-member committees are possible?
25 B
............ - b74'€Q700 /1
b) What is the probability the committee is made up of only cricket players or only
netball players? DO+ (A2 / 2
jo _ ) -
...... C/7~FZOPF(M‘1C0&'\))4~8070
i2- A1
N <. ZFOIP..
12
......................................................................... 2.225...93.0: RUZAD
c) What is the probability the committee contains at least one (1) badminton
?
player? 3 g,-z.C ) /2
£ 7/) ............... o NN WK S Cox.$q.2.070 544
- N0 544~/
............................ oo AR IO e
..................................... < ’615
d) What is the probability the committee contains exactly three (3) badminton players,
given that it contains at least one (1) badminton player? / 2
[
.......... /\P,Sf)zl)
2L 2D Y = S —
7 r~ >/r)
B @(3) S Postr
U === o= - A JU 4. IR e,
| . zz) 30
575
S 22 a1 =
C2C 70 Sa4 e
0 3’] ’ c8
[20
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Spare Diagrams

Question 48 a)
Ball 1 2 4 6 8
Ball 2
2 6 8 10
4 6
6 8
8 10

Question 50 a)

FALL

RAIN
NO FALL

FALL

NO RAIN <
NO FALL
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