2021 ASSESSMENT REPORT
MTM415117 - Mathematics Methods

General Comments

This exam contained a mixture of questions. Some questions were designed to be straightforward,
but there were also some difficult discriminating questions. The emphasis was on students
understanding the ‘big ideas’ around the concepts in the course. Therefore, some students found
the initial thinking or ‘entry point’ to the questions challenging.

Similar general comments apply to this year as to previous years. Students need to be confident
about using the calculator appropriately in Part Two and equally to be secure in their algebra skills
where required throughout the exam. It is important that the precise question being asked is
answered for full marks. This was especially the case where descriptive questions required
students to refer to prior calculations or algebraic expressions as part of their descriptive answers.
These were the threshold marks for a ‘C’, ‘B’ or ‘A’ as determined by the Assessment Panel. All
marks are out of 36.

Threshold mark for | Threshold mark for Threshold mark for

Criterion 2 C 3B an ‘A’
Criterion 4: Function Study 165 245 30.0
Criterion 5: Circular Functions 135 230 285
Criterion 6: Differential Calculus 135 230 290
Criterion 7: Integral Calculus 135 225 29.0
Criterion 8: Probability 120 220 285

Prospective students are strongly encouraged to read the comments in this assessment report as
well as reading the solutions to the exam questions.

Function Study (Part 1)

Students who attempted a question, even when they could not solve the whole problem, gained
credit for explanations of their efforts.

Question 1

This question was well done. Most students were able to draw the inverse of the points that
made the triangle. Many students were unable to correctly state the required range, finding the
domain instead — or the range of a different side. Few students labelled their inverse points, and
this may have led to them finding the range of the wrong side.
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Question 2

This question was very well done. Most students recognised the problem style and knew the
processes required to complete it. A small number of students did not know the shape of a
hyperbola.

Question 3

(@)  Most students knew how to set up the binomial expansion. A common problem was not
bracketing the terms. i.e. writing 3x?2 instead of (3x)? and —23 instead of (—2)3. This
caused errors in the simplification. A number of students had problems simplifying their
expressions.

(b)  Many students received part marks for this question. Students could see the transformation
required involved a negative and a 3. However, most had problems writing the relationship
between g(x) and f(x). this made it difficult for them to interpret the dilation factor.
Some students wrote their transformation without giving any justification.

Question 4

(a) The majority of students understood how to set up the required composition of functions.
However, few students were able to complete the steps required to simplify the expression
to the form given. Most students received part marks.

(b) A number of students gave the required answer, but without any reasoning. A reminder
that questions worth 2 or more marks require reasoning/working to be given. Many
students did not realise that the domain of g(f (x)) = domain of f(x).

(c)  Only a small number of students received full marks for this question. Many students did
not recognise that the required domain for this sketch was the domain they had found in
part (b). Hence, they only needed to find the endpoint and x-intercept. Markers accepted
graphs sketched that were consistent with errors made in part (b). A number of students
did not recognise the composite function as a cubic. Hence, they attempted to draw some
other curve, even though the correct curve was pre-drawn on the axes. Several errors
were made attempting to find the x and y intercepts.

Circular Functions (Part 1)
Question 5

(@)  Most students correctly determined the period as g and hence deduced the first asymptote

at %. Many didn't interpret the “closest to the origin” correctly and did not include _?n as
well.

(b) Only a small proportion of students included a sine sketch with the required domain
highlighted. Those that did this generally interpreted the range correctly as [—%,1].
Common errors involved sin (7?”) = % or giving g as the upper range value and use of
rounded instead of square brackets.
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Question 6

Basic angle recognition of % and that only first and second quadrants needed were both handled
well. Different techniques were used by students to consider the adjusted domains and this could

be done at the start or toward the end of reasoning to reach the four solutions —43 , —41 ,45 ,41.
Some struggled handling = in the equation. Two or more than four solutions were often
encountered from those unable to work to the specified domain. Any student that attempted to
use the general formula had limited success. The depth of understanding associated with this

method was inferior to other types of trigonometric reasoning.

Question 7

(a)  This question was generally well handled with most students getting the period of 12 months
after solstice, midline at 12 hours and amplitude of 5. Some students missed the reflection.
Given the grid, the sketches generally had a good cosine shape with the 5 points accurately
labelled although the curvature at (0,7) and (12,7) was often not apparent. Some wanted
to align numbers to the fourth month of the year instead of solstice references.

(b) Students were expected to state, simplify and solve appropriate equations instead of
attempting to approximate from the graph. Most students determinedt = 4andt = 8
as the extremities of the solutions. The “more than” reference required (4,8) instead of
[4,8] or the ‘<’ symbol. If words were used then “between 4 and 8" was deemed correct.
Those with a poor understanding of the modelled situation substituted 14.5 for t. Errors
from incorrect graphs in part (a) were traced through where appropriate.

Differential Calculus (Part 1)
Question 8

(a) This question was done reasonably well by most students. Marks were deducted by not
producing a fully factorised form as required by the question. A common error was writing
incorrectly that (e2*)2 is e**” instead of the correct e**, or by not cancelling down
common factors between the numerator and denominator after the quotient rule was
applied.

(b)  Many students knew what to do when answering the question. However, they often failed
to find y coordinates, merely stating the x values.

Question 9

(@) This question was done very well, however students are reminded that the
}lin(l)(your expression) must be repeated on every line.

(b)  Many students made a good attempt at this question but did not relate part (b) to part(a)
for full marks as required by the question.

Question 10

This question was well answered. Sometimes extra (invalid) stationary points were included or
the shape of the derivative curve was correct except that it was reflected in the x axis. Joining
between the stationary points was not as well done.
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Question 11

Most students were able to work out 2—2 and also that Z—‘; = 0 at a stationary point such as a

maximum. Students then needed to state particular gradient values if they chose to justify the
maximum through a derivative table. Some common algebraic simplification errors included

stating cos?6 — sin?4 = % or — 1. The question was merely expecting that students would write

down the derivative and then justify through substitution or solving an equation that it was a
stationary point. Clearly solving the equation was a much more complicated approach. It was also
more complicated to use the second derivative method to justify that the stationary point was a
maximum — in this case the gradient table method was much easier.

Integral Calculus (Part 1)
Question 12

(a) Part (i) of this question was well done. Errors included not spotting the coefficient of x in
the fraction or omitting the ‘+c’. In part (i), very few students were able to see the link
between this part of the question and the one prior to it. Time was often wasted integrating
the numerator and denominator separately and then multiplying or dividing the two
together. This was awarded no marks.

(b)  Students who gained most marks in this question correctly found the log to be the integral,
included absolute value signs, and were able to apply a log to index conversation. However,
very few students recognised that they needed to justify replacing the absolute value signs
with round brackets by stating ‘a > 2’ or an equivalent reason.

Question 13

The process that this question required to be solved was generally completed well. It was
concerning that students struggled to divide 32 by the negative decimal, while some took the
derivative rather than integrating. Most students correctly substituted in the initial temperature
coordinate, but many did not apply the index law correctly.

Question 14

(a)  This question was well done. Errors included not doubling the integral expression to
account for the symmetrical area of the fish below the x axis or putting the terminals in
the wrong way around.

(b)  Most students had a reasonable attempt at this question, however very few received full
marks. Common errors when integrating included incorrectly handling the co-efficient in
the cosine function, forgetting to divide by the new power in the square root function,
and mistakes with negatives when substituting the terminals in.

Probability (Part 1)

As this was the last section in the paper and it appears that many students were completing the
exam questions in order, a significant number of students did not complete all of this section.
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(@)

(b)

Question 15

Many students confused this with a standard 5-trial binomial. Solutions could have been
improved, in many cases, by identifying the event with the probability of the event. The
probability of 5 tails was often miscalculated as 1/64 rather than 1/32. This error should
have been caught while summing the probabilities to check the total is 1.

This question was not answered well. A number of students opted to calculate the
probability of a ‘head’ in less than or equal to four trials (rather than less than four trials).
Many students went for the complementary event as an efficient method of solution which
was misguided.

Question 16

(a)  This question was answered well, given that it was somewhat novel.

(b) Full marks required a precise mean value, but the standard deviation could only be
approximately determined from the graph, so allowance was made for a range of plausible
answers.

Question 17

Most students were competent in choosing the right formula and substituting correctly, although
there were a number who, incorrectly opted for variance = np(1 — p). Resolving the answer
showed significant issues with decimal arithmetic and squaring of 0.02.

Question 18

(a)

(b)

Most students correctly calibrated the horizontal axis. Students who correctly calibrated the
vertical axis used variance =np(1 — p).

Many students described the shape of the curve rather than address the question. Students
who successfully answered this question mentioned that p could be any number between
0 and 1 and n was discrete due to being an integer.

Function Study (Part 2)

Most students gained success in this section, recognising the solution style required for the
questions. A reminder to students when using the calculator: It is not sufficient to write down an
answer and state “from CAS”. It is important to show the marker your reasoning and explain
your working. The solutions document shows ways answers can be presented.

le.  Solving the equation 1545 = g(x) gives
x = 1600 and x = 1000 (this solution is rejected — not in domain)
Thus: Smithies Peak is at (1600,1545)
Instead of:
D = (1600,1545) by CAS
Question 19
(a)  This question was very well answered. Almost all students knew how to set up the equation
to find the inverse. There were a number of simplification errors — most commonly
mishandling the square root sign.
2021 Assessment Report

Mathematic Methods, Level 4 (MTM415117)

I OFFICE OF TASMANIAN
Page 5 of 10 ASSESSMENT, STANDARDS
& CERTIFICATION




(b)  Most students were able to find the domain and range of f(x) correctly. A number of
students were unable to apply: domain of f(x) = range of f~(x) and range of f(x) =

domain of f~1(x).

Question 20

() Many students found this question challenging. A number of students used log laws to
simplify the expression but were unable to put it into the required form. Often not
recognising that log, 4 = log,(22) = 2.

(b)  Many students were able to complete the proof using change of base. A number of students
showed understanding of the change of base theorem but did not know how to apply it the
problem.

Question 21

This question was well done by most students. There were some calculation errors. Some
students did not read the question properly and either, did not label the points of intersection on
the graph, or only found the equation of the truncus.

Question 22

(@) Almost all students correctly stated the translations. Common errors included: knowing
there was a reflection, but not correctly stating the direction; knowing there was a dilation,
but not correctly stating the direction or the factor. A reminder that these are on the
Mathematics Methods 4 Information Sheet.

(b)  Some students did not attempt this question. Students who did, showed they understood
how to solve at least part of the question and achieved some marks. Common errors
included: not writing both solutions when solving the equations, and then rejecting the one
not in domain. The use of calculator to solve equations without any explanation of what the
candidate was finding.

Circular Functions (Part 2)
Question 23

(a) This question was not answered well from both an understanding, and clear labelling,
perspective. Some students just pointed towards point B or drew in a horizontal line from
point B to the y axis with no indication as to what this meant. Many stated that

tan @ = % but didn't make the link to the unit circle where adjacent equals one,

giving tan & = opp. Labelling slope of the hypotenuse as tan 8 was deemed as a correct
alternative.

(b) Handled well by students with tanf = 2 +V3 or 6 = tan~1(2 4+ v/3) the common
equations stated. Most then successfully used CAS to determine 6 =i—’2T or 6 =

75 degrees. Part marks awarded for tan 6 = ﬁ leading to 6 = 1"—2 or 6 = 15 degrees
or approximate values like 8 = 1.309.
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Question 24

(a)  This question was generally well handled, although many students gave little or no reasoning
which was required before concluding that f(x) = —0.5 cos(2x) + 0.5. Most common
error was no negative linked to the reflection. Some ignored the required structure of
f(x) = acos(bx) + c and examined translations. Some set amplitudes incorrectly as 1.

(b)  Again, this question was poorly handled due to a lack of reasoning. The use of CAS, time
permitting, provides a check for those students slightly unsure of the extra translation
complexity. Many had sign errors linked to algebraic confusion with left or right translations.
There are numerous correct responses such as:

g(x) = 0.5sin (2 (x - %)) + 0.5
g(x) = —0.5sin (2 (x + %)) +0.5
g(x) = —0.5sin (2 (x - %)) + 0.5

) 5
g(x) = 0.5sin (2 (x — T>) + 0.5
Some students correctly found a translation of % units right however incorrectly inserted
this into the equation format as shown below:

g(x) = 0.5sin (2 (x - g)) + 0.5 which is incorrect compared to g(x) = 0.5sin (Zx - g) +0.5

Question 25
(a)  This question was handled well by students who drew right angled triangle with hypotenuse
.. . T s . T _ V3 1
from origin to point A. Symmetry leads to 6 = - and then (cos (g),sm (g)) = (7,5).
Part marks given to those setting 6 = g and correctly linking to unit circle calculations.
(b)  This question was not answered well with many students giving no response at all. Those
that recognised need for additional right-angled triangle drawn to point H and use of%from

part a) for opposite side could show that % as inner radius. Many observed that

tan (g) = ? which is not a sufficient approach when asked to “show”.

Question 26

This question was handled extremely well. Most students recognised that “no vertical translation”
[

meant that c:(g,o) . The period at 37 then leadsto y = tan (§ (x - E)) Most students then
went onto successfully calculate values for the points A and B. Some stopped at

A

y =tan G (x - E)) which is the usual endpoint for these sorts of problems. The most common

error was associated with the y = tan (3 (x —%)) conclusion which led to an undefined
calculation.  Some penalty was associated with decimal approximations instead of
+ % for A and B respectively.
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Differential Calculus (Part 2)
Question 27
(a)  This question was done very well.

(b)  This question was done reasonably well. However, some students averaged the derivative
values where x = 1 and where x = 3 which coincidentally led to the correct answer but
were awarded no marks as the approach was entirely incorrect.

Question 28

Students are encouraged to check their derivative expression with the calculator to identify quickly
if they have made algebraic mistakes. There were many opportunities to award part marks for
errors carried forward. It was important the students rejected x = —3 after solving the equation
as it is invalid, in order to gain full marks.

Question 29

This question confused many students with the principal area of confusion relating to the idea of
what ‘magnitude’ means. To gain the full 4 marks, stating correct domain with appropriate
reasoning/justification was required.

Question 30

This question was answered very well, with substantial marks for errors carried forward awarded
to many students who did not gain full marks. A common error was stating the full algebraic
expression for the derivative rather than substituting in the appropriate x value so that the
gradient becomes a number.

Question 31

(a) Many part marks were awarded to this question as students in the main were able to show
that f'(d) and g'(d) were the same value, thus proving smoothness. However, many
students also failed to realise that they needed to prove continuity as well, ie. that
f(x) =g atx =d.

(b)  Students mainly did well in this part, but some of them confused the idea of a ‘rate’” with a
‘function value'.

Integral Calculus (Part 2)

In this section, there was considerable evidence of students’ poor arithmetic skills. If examiners
were deducting whole marks for this, students would have difficulty gaining marks. Where
possible, students are advised to use their calculator for arithmetic because often mistakes were
made in the calculator when they did not utilise the technology available to them.

Question 32

(a) Most students recognised that it was necessary to split the expression into two sections and
make the area under the x axis positive. Mistakes included incorrect use of absolute value
signs and failing to write dx.
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(b)  This question proved more challenging than expected. Most students correctly identifying
that the area under the x axis is larger than the area above it, however writing ‘negative
area’ is entirely incorrect. Full marks were awarded when the explanation recognised that
the difference between these areas is precisely one unit of area.

Question 33

This question was generally not answered well. Students were able to integrate the constant
correctly to obtain a value of 6 but weren't sure where to go from there. Some students have
not encountered many questions where the terminals of an integral have been switched and were
unable to figure this out in this exam situation.

Question 34

Students who integrated the velocity between 0 and 4 had great success with this question. Those
who found a formula for distance often assumed that the constant was zero without proving this
by substituting the starting co-ordinate (0,0). Another common error was to use the value 32 that
was provided, rather than calculating it for themselves — not an advisable approach to ‘show that’
questions.

Question 35

(a)  This question was well done. Common errors included answering to too many decimal
places and omitting units in the final answer, as well as subtracting f (x) from g(x) without
using brackets. Calculating this resulted in an incorrect negative answer.

(b)  Most were able to follow through with this part of the question, with some occasional errors
using division rather than multiplication or omitting cubic metres.

Question 36

This was a challenging question, and many students did not attempt it. Those who did were
generally successful. They rearranged the linear equation and identified the gradient, equating this
to the gradient function of the hyperbolas. Others found the integral and equated this to the linear
line, which proved difficult to solve.

Probability (Part 2)

Given students had the opportunity in Part Two to use their calculators, it was notable that some
students chose not to on occasions, often to their detriment.

Question 37

This was an accessible entry to the section for most students. Many gained full marks. Some
students gained part marks for finding E(X) and stopping. A number of students lost marks by
not providing evidence for the value for E(X?), neglecting to either square the expected value
or to take the square root to find the standard deviation.

Question 38

This question was answered well. Most students correctly identified the variables and set up the
equation for the margin of error correctly. Most students who lost part marks did so by not
rounding (or rounding down) the answer to reflect the correct whole number of tennis balls.
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Question 39

(a) This was reasonably well understood by students, but a significant number of students
missed full marks by not starting their efforts with the appropriate statement or diagram
describing the distribution. Typically, their answer commenced with the relevant calculator
instruction and proceeded to the correct answer from there.

(b)  Students found this not as accessible as part (a) and fewer gained full marks, Again, there
was often an absence of a diagram or explanation of the distribution and too little evidence
of process (considering that this is a calculator section). Some students used ‘trial and error’
as their method of choice with successful results, others used their calculators to solve for
b via for example solve (normecdf (110,b,15,100)=0.15). The other successful
approach was to infer Pr(IQ > b) = 0.10249 and then use the inverse normal.

Question 40

(@) Most students received part or full marks from this question. Given that the answer was
provided, marks were deducted if there was no statement that they solved for p or other
evidence to show process between their initial statement and their conclusion that
p = 0.23.

(b) Part (i) was successfully completed by most students; however, if the general accepted
standard is 4 decimal places, there was a significant amount of ‘excessive rounding’ going on
which, of course, flowed through to the subsequent question. The students who calculated
the individual probabilities for O, | and 2 diners and subtracted from one weren't as
successful as those who used the distribution function. The increased opportunity for
arithmetic errors appeared to take its toll. In part (i), not as many students gained full marks
in this part. Again, not making a statement describing the new distribution was common.
Other students using the original p value or found the probability for ‘greater than” five
nights.
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Part Questions 18

Information Sheet 1

Reading time: 15 minutes — you may begin writing during this time

Suggested working time: 80 minutes

Instructions

Calculators are not allowed to be used.
Part 1 will be collected after 80 minutes.

There are five (5) sections to this exam paper.
Answer all questions and all parts 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 section.
Indicate in the box provided if you have used the spare diagram.

During the first 80 minutes you may move onto Part 2, but you cannot use your calculator
until told by your Supervisor(s).

All answers must be written in English.

You must make sure your answers address: Marker use |
o Criterion 4 understand polynomial, hyperbolic, exponential and 16 ;
logarithmic functions. —fr—]
o Criterion 5 understand circular functions. _| 16
o Criterion 6 use differential calculus in the study of functions. , 16
o Criterion 7 use integral calculus in the study of functions. b _|? B
o Criterion 8 understand binomial and normal probability distributions™

and statistical inference. 16

® Copyright for part(s) of this exam may be held by individuals and/or organisations other than the Office of 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:
» according to the degree to which workings convey a logical line of reasoning

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

Guide to Exam Structure

| answer _

Section A 4 4 | 16 minutes 16

Section B 3 3 16 minutes | 16
Part Section C 4 4 16 minutes 6 |
| Section D 3 3 16 minutes 16 |

Section E 4 4 16 minutes | 16

Total 18 | 18 80 minutes 80

! Section A 4 ‘ 4 | 20 minutes 20

| Section B - 4 - ‘ 4 20 minutes .. 20

Part 2 | Section C 5 | 5 20 ﬁﬂnutes | 20

l Section D 5 5 | 20 minutes 20

| | Section E 4—— - 4 20 minutes *;(;

Total 22 22 100 minutes 100

Total 40 40 e oy 180
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_Section A

« Answer all questions in this section.

= This section assesses Criterion 4.

Question 1
Three linear functions are sketched below over restricted domains to form the triangle ABC.

10 ¥
8-
6
S
41 A diogram
+ used
2| |/ \ v)
éA: e e :x- D

On the same grid, draw the triangle A'B' C' that results from the inverse of each point.

State the range of the side A' B':

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

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

............................................................................
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Section A continued

Question 2

Sketch the graph of y= ( 2) —3 on the axes provided.
x—

Label all axes intercepts and asymptotes.

Spare

Fan)
\:/
|
& (0,-2) 1

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

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

---------------------------------------------------------------------------------------------------------
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Section A continued

Marker use
Question 3 |
a) Determine the binomial expansion of f(x)= (3x-—2)3. l ( 2 ' ' /

Fully simplify your solution. vt 3 3 2

{02 LB £33 A 3G 2GS

--------------------------------------------------- snesoghrerhsnrrnfascsnacasncunelganes L. L LTI A OYTTY £77 W eus

D SR I EARAd e RS IR EEEPE 1P (eesNaNasialalent i aaNNAsePEN NI UNe PN IIET N IuNONIO0eETeIsuITacIeOINDIN ERoOR I PIAI N0 IOPRVINERTIIESRGRERIIROIBRIAAS

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

b) Hence, determine the graphical transformations from f(x) to obtain g(x) where:
e

g(x)=—9x3+18x2—12x+§.

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

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

Section A continues
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Section A continued

Question 4

If £(x) =31n(x—2)+5 and g(x)= A3

1 then the composite function g[ f(x) | exists for a
restricted domain.

a) Show that g[ f(x)]=e*(x- 2) ~1.

3({(),3) ({oo-n

Marker use

................................. L | 7
3;\“(1 2)45-3)

= e ~ |
....................................... : .--.-.,.L........ ...;...19.....................................----.--............................
....................................... SR
2 3 A)
T € et W WO Y
(2% 2D oa inveses of endy
b) Determine the maximal domain of g[ f®]- °H“V)
......... 36‘ 1)), 05 Aaiak for vhar £00 is dabved ...
....... S Mg‘%&*ﬁm"\ﬂw S
{(1) M‘M.(o( )X € (l ob) ﬁ YY\MON\ o\»mn)r\-far ﬂ('fl’)t))
c) y=e (x 2) —1 is graphed below. s )¢ 6(2 °°)
On the same axes sketch the composite function g[ f(x) |- Whe- 3‘->2
Label any relevant intercepts and endpoints. 3“(3‘))> (o) -/
90> =1
* No ok geidagh Yo o
c,ms‘u’o.m’ Pre rosdmad domain 2 €(Z%) ) ('; )
o« y-idraph whn 4 =0
0 =¢ (e
+ = (2) _
e% T 32 0)
A
2te® =
d_Spare
wed |
()
[]
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Spare Diagrams

Question 1
10 1
: B
8 . c
6 4
4
2 4
1 A X
\ .- + >
G 2 4 6 8 10
Question 2
“J;
Pany *
N/
Question 4c¢
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Section B

= Answer all questions in this section.

» This section assesses Criterion 5.

Question 5 | Marker use

a) Find the vertical asymptotes closest to the origin when f(x)= tan(3x). /
2

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

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

-----------------

s

Section B continues
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Section B continued

Question 6

Solve sin(ﬂx+7r)=% for x e[—l,Z].

. RN )% S L
Bosweoe 6% YD L Congiduing domain: =1 <y 22
, T oue O Z
L G IC AL ka2 AT Osxies

PG Sy
“()H'D: _TL{E, ﬂLf%kTr 04T &3
— 3% 3%\ -4 B \ oy T ..
x| 7 IO Lt ol Wiy boste oqle T oo e
~ -3 xR L3 T, 3
X= o oh,h o Moy = 4 % g orr
-~ T 3x W b
S /8 Wi AUURTTTOOTSY ORIt AU, o8 IS0 oF MO FHOLe: 0
- L3 3y
....................................... ; J';,ILU_7
_-3 - S 7
o = L(') *} Tf} &

Section B continues
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Section B continued

Question 7

Daylight hours for Macquarie Island can be modelled by the function D = -5 cos(%t] +12,
where ¢ represents the months after the winter solstice which occurs at t = 0.
a) Complete a sketch for one period on the axes provided below.

Label the coordinates when =0, 3, 6, 9 and 12.

17:,)’ = D'(t) (G \7)
151

E 13 -

5 -~ -~ —-— _— - — -

E 11¢

; 3

2

: of

a _Spare

5 (‘2'7) dlﬁg;m

7T(o,7) ()

5:::+::::::::tr D

01234546 7 89 101112

Months after Winter Solstice

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

-2
b) Determine when Macquarie Island has more than 14l hours of daylight. - = \"""“

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

........................................................................................ i
£y —-L
.................................................................... o ()s5
-~ Tk 2r bt 7%
............................................................. 6‘3J63Q¢+%
o ¢
t = 3 %X*ﬁ-

T W T s P Y S GEEE
Mo Fran \“ ww Mu% vt okl
Vi w\d«r Solskita .

| Marker use

e

Total C5
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Spare Diagram

Question 7

17 .t}" = D(l)

15..

13 +

Daylight Hours

1
50 1 23 4567289101112

Months after Winter Solstice
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Section C

» Answer all questions in this section.

= This section assesses Criterion 6.

Question 8 Marker use
2
a) Given f(x)= %, use the quotient rule to determine a simplified factorised expression for /
e
, 3
J(x)-

2
>~ xR
Y\ = — fan
........... (). T P e
— e 25 -1’)(7}31

.............................................. e}
2 (V-
— ﬁ.- w
b) Hence, determine the stationary point(s) for f(x). /
2

No need to justify the nature of stationary points.

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

Section C continues
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Section C continued |
Question 9 i
2
+h)| —x*
a) Determine 1111%1 Lu
‘Ez‘\'lﬂx‘\“n “"‘)L }

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

b)  Explain what the limit from part a) represents.

13’;)01)

..... (e e gedish of dre Yungush ok o poinh o bha cone y=y
SH\L ‘fﬁ& f)rmc\plig mﬁmo{ D€ dﬂk&rm\nwj cbn\«w*s\&) wk«c}\ 1S

P (s

Question 10 Ghe instad
The function below is symmetrical about the y axis, has two stationary points of inflection and a

local minimum. Sketch a possible derivative function on the same axes

AN

£'00)

s spRsds B W\M\{v'ﬂk'\ ) { ................ fonckin €(3) =00

| Marker use

/4

. ]
N i
) H
» [}
] ?
D" Spare
‘E diagram
used
(')

[

Section C continues

MTM4156117 — Part 1
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Section C continued

|. Marker use
Question 11 . Marker use
A metal wire three metres long is bent up at angles of 8 so that 1 metre sections form the base
and sides of a trapezoid.
The profile formed is shown below.
(r
N O0<0s7
’(UY s Si *WJ‘-'N\
1m
The shaded trapezoidal area is given by A4 = sin(#)+ cos(&)sin(6).
Show, with justification, that @ =% maximises the area 4. /
‘,\@’ A.MSSQ N 3
6‘ ... eensies QDS@"*'CQSQ%“F S”‘(s ...... byf“"’l‘”{ role
46
U U PPr ke s naggiass onn sadfe e sfonesrerennranmensnsisesssenisanissssenanssesneases
el T e OIS &

£ LT WD PP T R

s F F g T(Fe®) <O

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

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

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

...................................................... _2(5"\0)(0050)
n, > = <) - 45D s &
................ L 0""0“" |

=0 3 _1IC MCG_Q L8 5.5,-‘2}(@ 3] Total C6

s 0 Yo oX (SRR a0 T N
Okl possible values adink telole €rom Trformokion ’ St /
Pb ¢ @tqg\’(dg :.J% Sheck | ,’\LO(AE moximon ok O:% 16
o=% )%t By |
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Spare Diagram

Question 10
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Section D

= Answer all questions in this section.

= This section assesses Criterion 7.

Question 12 Marker use

i. Determi 2x-1)"dx .
a) i Determine _[(x ) : A

5

ii. Hence, determine _[Lzlx—_zll dx.
(' x) p /
’ .

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

--------------------------------------------------
smaweumEsaNsecasERsmseaNan RSt atmuSoanty o nntobseihsana annsun N abanor s ue RNl R NNE S NI U IANE s AN ENTRUIsOON SRR IRARNRdRGANS B oERARPAEPABREDS
e PRI EsETAEBsRE P EEsEsntoss e s AR e P ARAR A RAAS A KA AN AN EA BRI 0 00aP AN e s EENG RS SAOREEIINaNOIAIRINANAUSANNSaREaIRRIARsI0AbAPOAsARaTLAasET

S T L L T T T T L]

Section D continues
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Section D continued

Question 13 Marker use
r
The temperature of a soup varies at a rate modelled by ((ii_t =32¢7% where T is the
temperature (°C) and ¢ is the time in minutes after the temperature begins to change.
|
|
Determine an equation for 7 given at ¢ = 0 the temperature was 20°C.
4
[
. e=loo ‘
o4t n

Section D continues
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Section D continued

_Marker use
Question 14
The “fish” sketch below has an enclosed area between x =0.5, f(x), g(x), h(x) and

reflections of these functions about the x axis where: .

_2_ ty
flxy==-2 x€[05,1] |
glx)= -OOS[%] xe[1,2] &
160.5,0)
A(x)=3-x X € [2, 3] (2:1)
a) State a definite i;ltegral expression for the total area of the eq;losed shape.
rl i A
Thleec2[[ f0) + [ 90y £ [h0I) l
0 LS redtetin Sy

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

Total C7
A
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Section E
= Answer all questions in this section.

= This section assesses Criterion 8.

Question 15 fa)

Gracie tosses a coin until she either gets a head or completes five throws. T

a) Determine the probability of the six possible events that make up the sample space.
Show that the sum of these probabilities equals one.

Ny o iy Gy i o b g, (i

e N TR W B AR e W PSS

.......... e
r H I

Iﬁﬁﬁﬁﬁﬁgﬁﬁ‘fﬁfj/;f};{ﬁﬁZ;ﬁﬁI}2ZﬂZ‘?ﬁﬁﬁﬁ;}fZ?flﬁﬁﬁﬁﬁﬁﬂﬁﬁﬁiﬁﬁﬁfﬁﬁfﬁiﬁiﬁiﬁ
= BT }T }ﬂ‘__

e[| vu [ Ton[rorh o | s ke

po) 5 L |5 [ [ m | % oy

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

32
b) Determine the probability of getting a “head” in less than four throws.

=L 4+4+ T
4 +24t 7
...................................... TR NS  JOO R

Section E continues

| Marker use

/s
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Section E continued
Question 16

Three normal distributions, labelled A, B and C are shown in the diagram below.

Spare
diagram
used

()

a) Label the horizontal scale with appropriate integer values, given A represents the standard
normal distribution where the mean is zero and standard deviation is one.

b) Hence, state the means and standard deviations for the distributions B and C.

N ameehwe bewern
For diskribobion B: M :Ocsa““5A>jU-2 ....... 1S 0 2 inchive

Question 17

A distribution for p has a standard deviation of 0.02 and a mean of 0.80

Determine the sample size.

............................. O 2 YOOt o
0.%(0.d)

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

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

_ O.apxtooeo |éoo
o.0004 X loooy U

Section E continues

| Marker use
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Section E continued

Question 18
Variances for two binomial distributions are shown below.

a) Label the scales on both axes for each graph.

| Marker use

i. X~Bi[n,l) for n 6[1,8]
2 a - ) /
7] s s ~-h F( L 2
- . 2 _ -
" _ o =n (A2
~ ) @ __ [A)
o 125 . ~ D
! - co
E 075
0.5
05 ’
\ 23 % 5 6 7%
Sample Size, #
i, Y~ Bi(20,p) 0 20 /
F‘ﬁ ,\:ZD) o :—;75 ‘*)“”"‘P-:!i 2
o5
&4
(+] are
g 3 df;r;;aam
5 2 )
\ L]

6] 025 0.5 07§ |
Probability, p

b) Explain why points are plotted for graph i. whilst graph ii. is a continuous curve.

dssmamamsmasEssmasusessarsongovsuenvossnnsdansasanarannnrsonroresdosvaflovirasasaPa N ieana IO B ORI ParaIEeANLARaEAETAAN ST R Nt INRRaRRRRRSRIEbE

’“‘PDSS'H'L“ics(f)mfk(")Mu»*MMﬂSPwv ..............

4

vaj\rz\u 'gv\)*n\ O‘ba | P acdusive as P Mejj TRASES U@ f)mb\b‘[v‘j Total C8

Df SvLeess J\; a &mﬂ“ *Y;a.‘.
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Spare Diagrams

Question 16

Question 18

i X~Bi(n,%) for n 6[1,8]

2

Variance, O

Sample Size, n

i, Y~ Bi(20,p)

2
__,
yd
~

Variance, O
e
//

Probability, p
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SOLUTINS  (contined)

Pages 28

: Questions 22

Information Sheet 1

Suggested working time: 100 minutes

Instructions

Calculators are allowed to be used for Part 2.

There are five (5) sections to this exam paper.

Answer all questions and all parts 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 section.
Indicate in the box provided if you have used the spare diagram.

During the first 80 minutes you may move onto Part 2, but you cannot use your calculator
until told by your Supervisor(s).

All answers must be written in English.

You must make sure your answers address:

o Criterion 4

o Criterion 5
o Criterion 6
o Criterion 7

o Criterion 8

understand polynomial, hyperbolic, exponential and
logarithmic functions.

understand circular functions.
use differential calculus in the study of functions.
use integral calculus in the study of functions.

understand binomial and normal probability
distributions and statistical inference.

Marker use

20
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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:
» according to the degree to which workings convey a logical line of reasoning

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

Guide to Exam Structure

!
secors | USTS wemenslo A
Section A 4 4 16 minutes 16
i Section B 3 3 | 16 minutes 16 1
Part Section C 4 4 | 16 minutes 16
Section I_D !— 3 N 3 —1E minutes | 16
Section E | 4 4 - - 16 minutes _ 16
Total 18 18 80 minutes 80
Section A 4 : 4 20 minutes 20
Section B | 4 4 _ 20 minutes 20
Part SecionC 5 5  20minutes 20
Section D 5 _5 | 20 min-u_t;s 20
| _Sectioﬁ E 4 4 20 min_utes 20
Total 22 22 100 minutes 100
Total 40 40 iy 180
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Section A

Answer all questions in this section.

This section assesses Criterion 4.

Question 19

Marker use

a) Determine the equation of the inverse for f(x)=2vx-1.

...................... Y e P

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

B ..7
2
....................................... N IO

M EARssENeRESEBIPCANsIREbE RTINS VG NAN SEA T ARFNY NN S NGU SRR SRR AN GRS R ARG duanNaaaRnES

b) Complete the table below for the domain and range of f(x) and f~'(x)

/i

f(x)
xe [0 °°>
y € Lt, oo:;ij:

fx)
Domain ) € El ) 00)

Range 9 c [Or ) oo)

Section A continues
MTM415117 — Part 2

Page 3 of 28



Section A continued

Question 20 | Marker use
a) Apply log laws to transform  f(x) =log, (x - 1) ~log, (x - 1)3 +log, 4
into the form  f(x) =alog, (x 1) +k. %

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

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

b) i x=log,b, y=log,c and z=1log_ a, use the change of base theorem to show that

=1,
i‘}:?i’f\sLHS'-‘(‘ 9, A) (log, ) .‘.9 .................................. | <
........................................................ T l" Jall.. t/%b-) ( Lgi
......................................................... :‘Oaa
.......................................................... :RHS

esbameeasmTAETEEEZAMfEEANEAPEIEAGEEY PSRN TA N T P MNP AT AR IR e NN AN Ne O G U IANC TR da IR O NRE AN TN RN RS OIS NEPeIPITASAASI AN RN SRR AR AT SES

---------------------------------------------------------------------------------------------------------------------------------------------

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

Section A continues
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Section A continued

Mark
Question 21 arker use

Find and label, with exact values, the x and y intercepts of the truncus graphed below. /
4

Section A continues
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Section A continued

Question 22

A profile of Cradle Mountain is graphed below and modelled by the functions

f(x), g(x) and A(x) where:

-1

100(x-800)

f(x)=e 1000759 4 1230
()= 289, 1381
B350 T3
2
n(x)=—— - 13% oa4s
2000 10

Height above sea level, (metres)

for X e[A, B]
for  xe[B,C]
for x G[C, D]

_u.t \
Seairaavied

iTd

'B 2000

Distance from track junction, (metres)

The x coordinates are horizontal distances from a track junction and the y coordinates

represent heights above sea level.

Units are in metres. The diagram above is not to scale.

MTM415117 — Part 2

Question 22 continues

 Marker use
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Question 22 continued

-1

a) SwwmehwmmﬁmHmmhmemﬂmny=¢ukﬂﬂ=é%&“®

+1230.

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

-----------------------------------------------------------------------------------------------------------------------------------------------

b) Smithies Peak occurs when x =C. Cradle Peak is the highest at 1545m and occurs when.
x =D . Determine the difference in distance from the track junction and the height
variation between the Smithies and Cradle Peaks.

-----------------------------------------------------------------------------------------------------------------------------------------
........................................................................................................................................
...............................................................................................................................................

. A, 3§l
.............. Whon 3= 1100, Wik A Smiflies fake =500 B8

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

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

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

_Marker use

/s

Total C4

S
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Spare Diagram

Question 21

\,
|
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_Section B

= Answer all questions in this section.

= This section assesses Criterion 5.

Q

uestion 23

The first quadrant of a unit circle and the right-angled triangle
AOB are shown to the left.

4.
‘.
. L2+
(B ., ) The triangle makes an angle & at the origin and the coordinate
2N
R of point B is (1, 2+\/§).
EXE
i
Is
RV
-~ .
L '.' :
:Zi > a) Label tan@ on the diagram.
? b) State and solve a trigonometric equation to determine an
S N exact value for 4. o
</ ko & 2R L 020 <5
N¥ ) -
— 6= fon (\7—“r\ﬁ)
- po ' .
- 2 Va U‘\S
{: -----------------------------------------------------------------------------------------------------
g Spare
diagram
used
()

MTM415117 — Part 2

[
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Section B continued

Question 24

05T =~ 0.]_:'0-5 - - - - —_—

x

we w2 a4 w 6w w2 Tmm om
For the graph shown above:

a) determine a cosine function of the form f(x) = acos(bx)+c.

------------------------------------------------------------------------------------------------------------------------------------------

..............................................................................................................................................
..............................................................................................................................................
----------------------------------------------------------------------------------------------------------------------------------------------

------------------------------------------------------------------------------------------------------------------------------------------

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

Section B continues

| Marker use _
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Section B continued

Question 25

The star shown to the right has six outer points
(A to F) equally spaced around a unit circle.

a) Find the co-ordinates of point A.

A -t

g‘jf’wf“\\\mo H*Unt‘—“"\' ...... A'§ ..... ok <°°56 Sf\w .....
AN "i)

..................................................................................................................... Zy .

Six inner points (G to L), evenly distanced from the closest outer points, lie on a circle with a

smaller radius. The line A_H is parallel to the x axis.

b) Show the inner circle radius is -3—3

mibg ) X=F Plecalice sookim

— — S mius
U“’*Aulsﬁ’)}""‘ ........... "j di?‘- .................... So"\wrﬂivs3a‘.‘x%§’}r'i

L H has covliihis <2JJ_§J%—)
oM=< kR =[BTkt

NEN
=3

Section B continues

MTM415117 — Part 2
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Section B continued
Marker use

Question 26

A function of the form y = tann(x + b) is shown below with vertical asymptotes at

x=—x and 27. 9:9 Nno V{/HC—«.‘ WS[“&‘I‘N\

v
3
(-2%3)
A
é El FanY : i * ! k
- } ., t t 15 QASo
- g R o 3 '
2n -:1 ,B/' m 2:1 the m Ming !
' 0, 3) :
Determine the coordinates for the end point, A and the axes intercepts for B and C. /
5

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

L =TTy N .
.\C'suumll.d:a IS E:J_— -»% »\/{r-—%

Midine ook holfumy behwmr vedival apgmgbdes

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

“sspassEEReTeRIITSEAYRRssas s hdasvunssnaensennnsenTeraphancone

-----------------------------------------------------------------------------------------------------------------------------------------------------

Total C5

A

......................................................................................................................................................
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Spare Diagram

Question 23

¥ (1, 2+J§)

b
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Section C

= Answer all questions in this section.

= This section assesses Criterion 6.

Question 27

f(x)=2ax* —bx where'aand b are constants.

a) Determine an expression for the instantaneous rate of change at x=2.

b) Show that the average rate of change between x =1 and x =3 is the same as the
instantaneous rate of change in part a).

| o -34: “2edh T
.................................... T e et ee e eee eetee et et e e e ee et rne
— lba-24
- T2

----------------------------------------------------------------------------------------------------------------------------------------

(bu’t nek i~ the yurv& Cude 'Fuf‘
Gy UxpresSion far £ '()c))

Section C continues

MTM415117 — Part 2
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Section C continued

Question 28

........................................................................
08 I Ra N aPEsEOs s AT NERITREORAI P AR N a RGNS E NSRS

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

Question 29 "
x)=——+—+3 models the walkway of a 8%
E)=200" 10 y :
bridge that spans 40m.
s H X
Y 40

Determine all values of X where the magnitude of the gradient is 0.06 or less.

B AN S St
............ Wesean. | Bl €006
.................. b, =006 < Tger 006
g exd 2
....................................... 32 & xS
........................................... 3 2 XD
.................. - Weepie . Fex <32 ae.x L0832

Section C continues
MTM415117 — Part 2
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Section C continued

| Marker use

Question 30 e —
A graph of y =tan(2x) and its tangent at x = -;E are shown below.

y

A X

o .

Determine the equation of the tangent. /
4

Section C continues
MTM415117 — Part 2 Page 16 of 28



Section C continued

Question 31 Marker use

The graph shown models the number of confirmed cases of a virus, C(d), d days since the first
100 cases were recorded in a country.

The graph of C(d) is a combination of the two functions f(d) and g(d) where:

1 3

f(d)= g6(ar ~70) +6860, d [0, 140] g
g(d)= 36(d-zlo) +20580 , d €140, 180] £

(&)

@ T =0
Days, d, since 100 cases
a) Show that C(d) is differentiable at d =140
........... Cd). b5 Sffandichle. & A=I40 .. Cis. Condimuon f Simadth /
ok d=|ko
Seoeth LM ..o

............. 00 = 2 (41 s, £ = S (107 <3 =28y
.............. g(d).2 5 (420 5o o (%) 25 (102 = 5T
............................................................................................................................. = =gy
................. Th ‘{'(“‘*‘9‘3[‘*")(9% mh&kswcwm@w@\
..................................................................................... i g

............. L4 = 52 (luo-79) + 6860 13720

b)  Explain the meaning of C'(140). /
C'(!'—to 15 bhe @wﬁw& o_% ¥e ‘cw.Jc T C(A)Mluk 1

............ Algo} C'(I‘-ﬂ_))|5’()\¢rutgc-€gku,,\3,_o{c,asqso\k¥hl"mu\ Total C6
o\nja£’c"‘\h'€if9t 100 coges yrere retordod. | A
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Section D )

= Answer all questions in this section.

= This section assesses Criterion 7.

Question 32

The function h(x) is graphed to the right. A
h(x)

_:' \\\\ e \a N
\

a) Write an expression to determine the shaded area.

-a

[ (o [ 1

Pt v e e O e N PR o

SkaM G, = ! S_:k(ﬁc)o\xl + I:k()c)xh X

a
b) Explain the meaning of jh(x)dx = -1 in terms of the shaded area above.

g.‘,\u,_H\@| .................. - {-a\f\adm\blowma)dsa»mo\ ......

. ( P .
'{'\t:dJcivz valoe (assum bhe btkom trmind 1< Smolle ¥han fa b
\ E Hrm‘:fi).

Section D continues

Marker use
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Section D continued

Marke
Question 33 i

b
Evaluate I f(x)dx given: |

a |

b 4 a
[r@dx - [2dx = [r@ax. /
a 1 b 3

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

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

Question 34

An object moves from the start in a straight line with a velocity given by:

v= cos(ﬂ] +4¢
2

where vV is in metfres/second and { is in seconds.

Provide calculus reasoning to show the distance covered by the obje'ct in the first 4 seconds is
32 metres. “ %

AR ENEa PETAREEEEE PR RE A uE AR AN AR AN Na BB E S N RN IR P YRS B EEE P UE A S N A AU ORI AN S ae AN AR N AAE RN AU BB RSN NARARERREARARSINSNINUTROITRG

............................................. . _'V:z__;ﬂ'l e,
................................... D
.................................... = (%0 L o) (BOyay)

Section D continues
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Section D continued

| Marker use
Question 35 |

|
An arch and road surface 64 metres long are modelled by the functions:

f(x)= 170sin[§(x+ 96)] ~150 and g(x)=25 |

The graph below shows the cross-sectional area bounded by the arch and road.
: v(géx)
25

£ix)

ant

x

6:4 =
(. -159)
3():,) -(OL) = 726 - (170§m QJ.S‘G 6"" %)) IS0
=\16- 17 Osm(ﬁ—%fxﬁﬁ)
a) Write an integral expression fo find the cross-sectional area.
Determine this area accurate to one decimal place. A

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

.............. = () - TRl (o wmw(id)

= 6975 nt (b | degeed p\cwz,)

b) The width of the road is 12 metres. Calculate the volume of rock required to fill the space

between the arch and road surface. /

Volome = ¢rssekiomal wen X 1ot &b

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

----------------------------------------------------------------------------------------------------------------------------------------------

Section D continues
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Section D continued

Marker use
Question 36 ’

Two hyperbolas, f(x) and g(x) have the same gradient function equal to ( )2 !
2x-5

The line 4x—y —5=0 is a tangent to both functions and intersects at two points as shown in the
graph below

Question 36 continues
MTM415117 — Part 2 Page 22 of 28



Quaestion 36 continued

Determine the equations for f(x) and g(x).

). oA a(2) heve. Some g X fumkion

.......................................... Siee 000 900 Aiffeonby by o conshodd
' 2 39!
R v ¥ =({:’b)v\x|—f’+(2?c‘5)olx ..... :q%(—fi+¢,

................................. :"‘2(11'5)&4'9%9'5&&'\9*0»’(

S ‘f)(l):gﬁ'cl)rlk:"zﬁrsylhzWcz(saw)&»k I

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

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

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

Dimiledy Mo bohwan g(x) ok b is ok 533
9 W:"f(@)-g =7

s ‘3('3) =l 5 S(9-§ b, =7

“24 6,77 D =1 |

Marker use

v

2 . =D ’Total C7
K0 = Gaee Y1 oad 9bd = 5 t9 7
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Section E

= Answer all questions in this section.

= This section assesses Criterion 8.

Question 37

The probability distribution for the discrete random variable X is graphed below. Determine the
expected value and standard deviation for this distribution.

t PriX=x)
05
0.4
0.3 l
|
021
|
011
| | :

1 2 3

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

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

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

. plou.n.s
Question 38 ? 5
ords - 2
Table tennis balls are required to meet a “"40+” standard which sets allowable
diameters between 40 and 40.2 mm.
. L2 & '.‘J
It is thought that about 99% of a premium ball meets the “40+” requirement. %s‘

Determine the smallest sample needed to establish this to within a margin of

. 6.0% =

..................................................................... 2 YR UL U

Solving vie (AS oyes 1= 42.26

----------------------------------------------------------------------------------------------------------------------------------------------------

Section E continues
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Section E continued

Marker use

Question 39 —————
IQ test results are normally distributed with a mean of 100 and a standard
deviation of 15.
a) Marie Curie reportedly had an |Q of 180. Given Australia has a population of about

26 million, determine how many Australians are likely to have an |IQ greater than I %

Marie Curie. '

o= 15
So }wdﬁ)(, l\k Num\)%f 6{‘ = ﬂ (_{00 g e e I\Q&NSJC
J‘j M inkﬁsa-‘ )

b) Determine the value of b, to the nearest integer, such that Pr(l 10<x< b) represents

approximately 15% of IQs /

Te5Ch

' 4+ 0.15
................._.....Jpp..n.g.bf.:’.):r.2} .............................................................. =.0.33751
1 ' 2
I S R or Pt (x=45) =0.5- 0,3976)
= 0.10249

-----------------------------------------------------------------------------------------------------------------------------------------------

-----------------------

Section E continues
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Section E continued

| Marker use
Question 40

a) Given X ~ Bi(15,p) and Pr(X=0)=0.02, show p is approximately equal to 0.23
15 )
P
|
|

Pe(x=0) = “Cp"(1-p)” = (NO(-

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

b)

On average, 23% of customers order a “gluten free” option.
Determine the probability that three or more customers order “gluten free” on a given
night.

i.  Alocal restaurant seats 15 people and is fully booked for an extended period. /
2

ii. The restaurant opens six nights a week. Determine the probability that three or more
customers will order “gluten free” on 5 out of the 6 nights. 2

ek Y = numby 0( “{3\\‘\9 Bk 3 e more tostomers 1] oder ‘!3'_\3}«,,{,&"

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

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

Total C8
A
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