ASSESSMENT REPORT

MATHEMATICS METHODS FOUNDATION
(MTM3I5117)

PART 1 - NON CALCULATOR

SECTION A — Manipulate algebraic expressions and solve equations
Question 1

Done well by most candidates.
Mistakes included:

e Not fully expanded both parts of the bracket, multiplying out the first term but leaving the last
term unchanged.

e Writing 12x instead of 12x% when multiplying the 4x by the 3x

Question 2

(@) Done well by most candidates.
Mistakes included:

e Not fully expanding both parts of the bracket, multiplying out the first term but leaving
the last term unchanged

o When moving terms from one side to the other, candidates forgetting to change the
sign of the terms

(b) Generally well answered by most candidates. Some students realised that the they could divide
the 4x by 4 to get x, making the common multiplier 3 instead of 12.
Mistakes included:

Not multiplying the —2 by the common factor
e When muttiplying the LHS bracket by 4, writing 8(4x + 4) instead of 8(x + 1)

e When moving terms from one side to the other, forgetting to change sign
e Inverting the answer when doing the final division, writing 4/32 = 1/8 instead of

32/4 =8
Question 3

(@) Generally well answered by most candidates. A range of strategies was used to factorise the
trinomial. Most common mistake was mixing up the signs in the factorised answer.
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(b) Generally well answered by candidates.
Mistakes included:

e Not fully factorizing all common terms

e Treating the problem as a trinomial, trying to factorise into two brackets

(0) Quite well done by candidates. Factorised using a range of strategies, including using the
quadratic formula. Most common mistake was mixing up the signs in the bracketed answer.

Question 4

Generally done well by most candidates. Most candidates used Pascal’s triangle rather than the Binomial
Theorem.
Mistakes included:

e Missing the 2" when putting the terms into brackets, resulting in the 2 not having the
correct power

e lgnoring the ‘I" and having no constant at the end

e Writing ‘4 instead of ‘| as the last term in the expanded expression, assuming 1% = 4

Question 5

Well done by candidates. Candidates were able to determine at least one factor and then factorised the
remaining trinomial. Most common answer by many candidates was (x + 3)(x — 2)(x — 2) but not
actually solving the equation x = 2,x = —3.

OVERALL: This section was done well by most candidates. Most common mistakes involved not
fully expanding the brackets, working with fractions and inverting answers.

SECTION B - Understand linear, quadratic and cubic functions

Question 6

(@) Generally well done by most candidates. Common answer was m = — 0. 5/6'
Mistakes included:

e Losing the negative sign of the slope in their final answer
e Doing the division of the equation but not state the slope
e Inverting the fraction when doing the division, giving an answer of —6

(b) Well done by candidates. Most candidates were able to work out both intercepts and then draw
the graph (varying degrees of accuracy).
Mistakes included:
o 2x =4becomingx = 1/2 or — 2. Resulting in the graph having an incorrect x

intercept
e Drawing a graph of the equation from (a)

Question 7

(@) Parts (a) and (b). This was generally well done by many candidates. Candidates able to factorise
effectively, but were unable to determine the intercepts correctly.
Mistakes included:




e Treatingthe 2 as an x intercept, resulting in confusion when trying to draw the
graph. Some students drew a quadratic that had x intercepts at 2 and -3.

e Whengottoy = 2(x + 3)? stated the x intercepts as +3 and -3. Since the y
intercept was at +18, students drew a negative quadratic to fit the points. A few
students drew a cubic.

e Many students who could not work out the intercepts drew a linear graph through
the points (0, 18) and (-3, 0)

Question 8

Generally done well by many candidates. Though candidates were able to determine the transformations,
the most common mistakes were:
e Missing “in the direction of the y axis” when giving the dilation

e Not listing them in the correct order
e Giving the translation in the wrong direction, stating left instead of right because the
5 had a negative sign

Question 9

Generally well done by candidates. Most were able to identify the point of inflection and substitute x = 0
into the equation, but had a problem with cubing the negative 3. Mistakes included:

e Giving the point of inflection as (-3, 2)

e (0-3)®%=90r81

e Adding 2, instead of changing it to the fraction 4/2

With respect to the graph, by getting the point of inflection wrong, candidates drew a positive cubic
graph instead of a negative cubic graph. The point of inflection was often drawn without the flat spot.
Other mistakes included:

e Drawing a quadratic instead of a cubic

e Getting the y intercept wrong due to not being able to cube the negative 3 correctly.
e Having a negative y intercept, forgetting that the half is also a negative.

Question 10

(a) Generally candidates did quite well with this part, being able to factorise and give the intercepts
correctly. A few candidates differentiated the equation first and then found the intercepts for
the quadratic.

Mistakes included:

e Not realising that the factorised form included a different of squares. Students giving
the x intercepts as x = 0, 3 instead of x = -3, 0, 3.

(b) Those candidates that were able to answer part (a) did well in drawing the graph.
Mistakes included:

e Missing the open end point (4, 56), drawing continuous graph of the function
e Having the end point filled in, including it in the domain
e Drawing a quadratic instead of a cubic (and other types)

OVERALL: This section was generally done well by most candidates. Most common mistakes
involved knowing what to do with the factorised form to determine the intercepts,
not understanding how cubing a number works, forgetting to give positive and

negative answers for difference of squares (assuming both to be positive).




SECTION C — Understand logarithmic, exponential and trigonometric functions

Question 11

() Was generally done well by most candidates. Some candidates did not fully simplify the final
answer e.g. not fully simplifying ‘a” or cancelling the numbers etc.

(b) This question was done well by candidates.
Mistakes included:
. Not changing the power of the x when squaring
o Not cancelling the y terms properly, y~® being a common answer by those candidates
who got an incorrect answer
° Missing the negative and giving the answer as y°

(©) This was either done well or very poorly by candidates. Those that answered this question were
either, able to use change of base properly, move the 2 outside of logs 8 and then cancel the
log parts.

Question 12

@ This question was done poorly overall. Many candidates had difficulty working with the /4, often
doubling the /2 and the | to get rid of the fraction part. Those that did the question well, either
changed the | to (1/2)0 and then solved 3x — 1 = 0, or, made them both logs with a base of /4.

(b) This was generally well done by most students. Some students got confused when working with
the powers, not recognising that | 6=4" (often writing log,4 16 = log, 4* and log3(9)* =
logs 33%). Those that did solved the problem easily.

(©) This was done moderately well by many candidates. Those that did it well, were able to clearly
apply a range of log laws. The most common mistakes were:
e Puttingthe 2 into the first log i.e. logz x — 2 = logs(x — 2)
e Not fully expanded the bracket i.e. 9(x — 2) = 9x — 2

e Inverting the numbers when doing the final division i.e.9x = 18 becoming x = 9/18

Question 13

Poorly done by most candidates. Many candidates didn’t know how to determine the asymptote and/or
reflection of the log. When determining points, students did not select the obvious values x = 1 and

x = 4. A number of candidates ignored the negative sign, resulting in their points being in the wrong
place. This resulted in a diverse range of graphs, including, graphs reflected on the x-axis and on the y-
axis.

Question 14

(@) This was generally well done by most candidates. The most common mistakes included:

e Addingthe 2.15 to the 180 to get 182.15
e Leaving the tan in the answer i.e. tan(2.15)

(b) This part was done better than part (a)




Question 15

() This was done well by almost all candidates. A few student did state negative and positive
values of 3/2.

(b) This was generally done well by most candidates. The main issue was student understanding
of dividing by 0.5, giving a range of answers (including, i and 167r).

(0 Well done by most candidates. Candidates were marked according to their amplitude and
period they had determined from (a) and (b). Other mistakes included:

e  Graphing the wrong domain
e Graphing a Cosine graph
e Having the graph upside down

OVERALL: This section was either done well or poorly by candidates. This criterion covers a
diverse range of mathematical concepts (indices, logs, exponentials and circular
trigonometry). As a result, those candidates that did well, did very well and those that
didn’t do well didn’t score many marks.

SECTION D - Use differential calculus in the study of functions

Question 16

() Well done by most candidates. There were few errors (mainly not differentiating all parts of
the function).

(b) Well done by most candidates. The most common error was leaving the +5 in the answer.

(0 Well done by most candidates. The most common error was with regard to the sign of the

power. When differentiating, the sign was often missed, resutting in an incorrect power in the
differentiated form.

(d) This was poorly done by many candidates. Most of the problems arose as a result of working
with fractional powers, and the powers also being negative. This resulted in a large range of
student answers.

Question 17

This was generally poorly done by many students, not realising that the numerator could be factorised
and that the factor 2x would cancel with the denominator.
The mistakes included:

e Moving the 2x to the end of the numerator (some students even making the power of x
negative)
e Differentiating both parts and then dividing the numerator by the denominator

Question 18

(a) Well done by most candidates. Units were often missed from the final answer.

(b) Well done by most candidates. Units were often missed from the final answer.




Question 19

Moderately well done by most candidates. Many candidates didn't differentiate and substituted t=5 into
the original equation. When candidates did differentiate correctly, ‘0" was a common answer. They often

dropped the sign of the first fraction and as a result ended up with ‘0" instead of — 2/5 litres/day on day
5. Some candidates gave a value but didn't state it as a rate of change or leakage.

Question 20

Moderately well done by candidates. Candidates were able to differentiate the equation, but not sure
what to do next. Many did not realise that the slope of the tangent parallel to the x axis is m = 0. Some
candidates did x = 0 instead of f(x) = 0 to find x.
Mistakes included:

e Puttingx = 10 into f(x)

e Puttingx = 5into f(x)

e Foundthat f(x) = —9 but gave the equation of the tangentasy =9
A number of candidates created a value for the slope so that they could work out the point and then
used the line equation to determine the equation of the tangent.

OVERALL: This section was generally well done by most candidates. Candidates were able to
differentiate correctly, but then unsure what to do next to answer the question.

SECTION E — Understand experimental and theoretical probabilities and of
statistics

Question 21

This question was missed by a number of candidates. Those that did answer the question, were able to
get the answer correct. Those that got it wrong had little understanding of factorials.

Question 22

(a) Was well done by almost all candidates. Most common mistake was adding the fractions
instead of multiplying them.

(b) Was moderately well done. Candidates were able to identify the probabilities but unsure
how to work with fractions. Some candidates added the fractions together (3/15), whilst

others added the numerators whilst multiplying the denominators (3/125).

(© Was moderately well done by candidates. When candidates tried to work out the
probabilities, they often ignored the combinations and assumed that the probability
covered all combinations. For example, when working out the probability for | even and 2
odd spins, candidates determined the Pr(e, o, 0) and assumed that included all
combinations (o, e, 0 and 0, 0, €)

Question 23

(@) Well done by most candidates. Those that had problems were unable to find A only and S
only.

(b) Well done by most candidates.

(© Well done by most candidates.



Question 24

() Well done by most candidates.
Most common mistakes included:

e Missing the ‘Loss’ and only having two branches
e Combining the ‘Draw’ and ‘Loss’, making them a single branch
e Having disconnected branches

(b) Given any errors carried forward from (a), this section was generally well done. Errors
were generally due to issues with multiplying fractions. Some students counted the

branches and gave an answer of 5/9 instead of adding all the individual probabilities.

OVERALL: This section was either done well or poorly by candidates. The questions had a high
reliance on knowing how to multiply decimals and fractions effectively. A focus could
also be on the values of probabilities (from O to 1.0), some candidates giving answers

greater than |.
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PART 2 — CALCULATORS ARE ALLOWED TO BE USED PAPER

SECTION A — Manipulate algebraic expressions and solve equations

Question 25

Done very well by most candidates.

Question 26
(a) Generally done well by most candidates although there were a few input errors.
(b) Mainly done well. Errors made usually involved not squaring to remove the square root sign at

the beginning.
Question 27

(a) First error was to not rearrange the quadratic before finding a, b and c. Then number and type
confused many candidates since there were no real solutions. Marks were not lost if candidates
just wrote “no solutions” but if they went on to say they were irrational then half a mark was
lost.

(b) The majority of candidates found this question difficult beyond finding the discriminant. They
then failed to see the difference of two squares or tried to backtrack to a solution, which didn't
work due to the inequality, and/or the +/- was not included so only one solution was given.

Question 28

Most candidates did quite well. A few failed to sub the x-coordinates back in to obtain the corresponding
y-coordinates.

Question 29

This was generally poorly done by most candidates. The majority did not know how to tackle the non-
monic nature of the trinomial. However, most knew to add and subtract a value which allowed a perfect
square to be created and for this they were awarded part marks. Some candidates again failed to use +/-
when backtracking.

Question 30

There were two methods that could be used — expansion or replacement. Most candidates chose to
expand, collect like terms and then factorise the resultant trinomial. Candidates generally did ok but there
were some issues with expanding the perfect square correctly and when multiplying the -2 through the
bracket correctly.

Question 31

Generally well done, substitution into the formula was good. Rounding to 3 decimal places caused some off

their formula sheet!




Question 32

This question was reasonably well done even though some candidates didn't know the correct formula for
the area of a triangle. Errors included failing to use units on the final answer and mixing up which of b or h
was the greater. Candidates are encouraged to use the variables provided rather than switching to x.

OVERALL: The number of errors in factorising, solving, transposing etc. was concerning especially
given the calculator was available to assist. Those who did well clearly had strong algebra
skills and did not need the calculator for much of this section.

SECTION B - Understand linear, quadratic and cubic functions

Question 33
(a) Generally well done.
(b) Generally well done. Some candidates failed to recognise that they already had the y-intercept

given to them and some substituted in (2, -2) which made for more work. A few candidates
paired y2 with x| and y| with x2.

Question 34

This was well done although candidates had difficulty dividing 2 by 2/3 and should have used their
calculator to help with this.

Question 35

Generally done well although many candidates were clearly unfamiliar with the format required when
using ax + by + ¢ = 0. They were not penalised for not having a>0 or for having fractional coefficients.

Question 36

(a) A small number of candidates failed to include a dilation factor. Those who did were quite
successful with this question.

(b) The majority of candidates correctly found the x coordinate altthough those who tried to use
x - -b/(2a) were less successful due to the fractions involved. Some candidates had difficult
finding the y coordinate and some didn’t show any working for this 2 mark question and were
penalised.

Question 37
This question was well done with missing units the only problem in some solutions.

Question 38

(a) Generally well done atthough, again, some candidates failed to include a dilation factor. Others
failed to recognise the repeated factor and a few didn't read the required answer format.
Several attempted to use the ‘power form’ of a cubic and substituted in a turning point as though
it was a point of inflection.




(b) & () Some candidates didn't read that they were being asked for range first and hence mixed the
domain and range answers up. Most candidates used internal notation rather than inequality
notation. Generally well done.

Question 39

(a) The biggest error made by candidates here was saying that 3”3 = 9 rather than 27! Some of
those who did get 27 then incorrectly backtracked the final step getting a=-3

(b) A large number of candidates did not read the question closely and recognise that only
translations were asked for, not dilations or reflections. However, as long as the translations
were correct they were not penalised for the additional information even if it was incorrect.
There was a lack of proper language used to describe the translations (even though it is on the
formula sheet); however, left 3 and up 4 was accepted. Left -3 was not acceptable.

OVERALL: This section was reasonably well attempted with most success shown on the linear
function questions.

SECTION C - Understand logarithmic, exponential and trigonometric functions

Question 40

Generally very well done, although some candidates wrote as a decimal rather than in exact form and
were penalised.

Question 41

The majority of candidates were able to identify this as a sine rule question and go on to complete it
successfully. A few incorrectly selected cosine rule or right-angle triangle ratios. The biggest error was in
candidates writing | 77 rather than | 17 or having their calculators in radians rather than degrees. Both of
these errors resulted in a loss of marks. Units were sometimes missing from the final answer.

Question 42

(a) & (b) Candidates familiar with this style of question were generally successful at both parts. Some
other candidates replaced theta with 0.96. Others still found a value for theta and used it for all
remaining question parts — this was given full marks if done correctly.

(©) Over half the candidates were able to identify the correct trigonometric identity but many then
failed to square the 0.96 when they substituted it into the identity. There was no evidence of
candidates using +/- and then rejecting the incorrect solution so many may have got full marks by
accident rather than by design.

(d) The majority of candidates were able to identify the correct trigonometric identity to use and
were able to answer this correctly or with error carried forward. However, a number failed to
consider the quadrant and hence had a positive value.




Question 43

(a) Most did well,

(b) Generally not well done with many candidates receiving part marks just for identifying it as a tan
graph and using the correct variables in their equation.

Question 44

(a) Generally well done although a large number of candidates showed no working which did not
result in full marks despite their correct answer.

(b) Well done with error carried forward if required.

(c) & (d) Some candidates didn't read that they were being asked for range first and hence mixed the
domain and range answers up. Most candidates used internal notation or set notation rather
than inequality notation. Generally well done.

Question 45

Most candidates were able to get the right answer although if no working was shown then they were
penalised. About half the candidates who did show working used log laws rather than following the
instructions to express in index form and then solve. They were not awarded full marks.

Question 46
(a) Very well done.
(b) Generally well done although some candidates

OVERALL: A reasonably well completed section. Many errors occurred due to a lack of careful
reading of the question.

SECTION D - Use differential calculus in the study of functions

Question 47

(@) Too many candidates incorrectly identified the dependent and independent variables and hence
their fraction was upside-down. Many answers were either missing units or had the units
incorrect.

(b) Various intervals were given as answers. Some candidates gave just one value rather than an

interval. Again, candidates need to read the question more carefully.

Question 48

(@) This question was done well.




Question 49

Many candidates failed to justify which point was the local max and local min. There was almost no
mention of “local” in relation to the max and min. The y coordinates were sometimes not calculated and
some candidates factorized incorrectly from the start. Despite all of this, the question was reasonably well
done.

Question 50

This was reasonably well done afthough errors included setting the derivative = O or = 2 rather than
substituting in x = 2 to find the gradient. Some candidates found the fractions a challenge.

Question 51

Many found it difficult to clearly indicate the x intercepts and assumed that the given function was a cubic.
Markers were flexible as a results. Drawing a positive parabola received very little credit.

Question 52

(a) Generally well completed although some candidates found both solutions but failed to eliminate
one or only found one.

(b) This was well done. The x100 caused some confusion, although most students failed to even
recognise that profit was in $x100 from the question so both answers were accepted.

(©) Well done with main error being missing units or having incorrect units.

Question 53

Examiners expected to see the definition of a derivative as a first step. Some candidates failed to continue
the limit through the whole question or wrote the limit before the = sign. Otherwise, this question was
quite well done.

OVERALL: Many candidates did well with most questions although the incorrect use of the
differentiated equation showed up a lack of understanding of what the differentiated
equation represents.

SECTION E — Understand experimental and theoretical probabilities and of
statistics

Question 54

(a) Almost 100% of candidates were successful.

b Generally well done although some candidates did not reduced the values for no replacement
Y gl P
(again a lack of reading the question carefully).

Question 55

Generally well done although some candidates added the events rather than multiplying.




Question 56

(a) This was very well done.
(b) This question was well done with the exception of those who had 4C3 rather than 3C3.
(0) This was a big question. There were two possible methods both involving combinations. If

students could identify and use either of them then they generally did very well; otherwise, they
were generally unsuccessful.

Question 57

Candidates generally were unable to make much progress on this question which was unfortunate given
the mark allocation.

Question 58

(a) Very well done.

(b) Reasonably well done although if students couldn’t do 56(b) then they had trouble with this
question as well.

(©) If students knew the method they did well, otherwise it was very hard for them to score even
part marks.

OVERALL: There was a focus on combinations in this part of the examination. As a result students
either did quite well or found this section very challenging. More work on using
combinations for these types of questions is recommended.
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Calculators are NOT aIIowed to be used

Time: 80 minutes

Candidate Instructions

1. You MUST make sure that your responses to the questlons in this examination paper will show your
achievement in the criteria being assessed.
2. Answer ALL questions. Answers must be written in the spaces provided on the examination paper.

You should make sure you answer all parts within each question so that the criterion can be
assessed. .

4. This examination is 3 hours in length. It is recommended that you spend approximately 80 minutes in
total answering the questions in this booklet.

5. The 2019 Extemal Examination Information Sheet for Mathematics Methods - Foundation can be
used throughout the examination. No other written material is allowed into the examination.

6. All written responses must be in English.

On the basis of your performance in this examination, the examiners will provide results on each of the
following criteria taken from.the course document:

Criterion 4 Manipulate algebraic expressions and solve equations.

Criterion 5 Understand linear, quadratié 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.

© Copyright for part(s) of this examination may be held by individuals and/or organisations other than the Office of Tasmanian Assessment, Standards and
Certification. .
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Additional Instructions for Candidates

This part (Part 1) of the examination is worth 80 marks in total. Each section is worth 16 marks.

You MUST NOT use your calculator(s) during reading time nor during the first 80 minutes of the '
examination. This is the time allocated for completing Part 1 of the examination paper. You may start Part
2 during this time but you cannot use your calculator.

Part 1 will be collected after 80 minutes (the time allocated to complete this part).
The exam supervisors will instruct you when you can use your calculator(s).
You will have a further 100 minutes to complete Part 2 and you can use your calculator(s) during this time.

For questions worth 1 mark, whilst no working is required, markers will look at the presentation of the
answer(s) and at the arguments(s) leading to the answer(s).

For questions worth 2 or more marks you are required to show relevant working. Marks will be allocated:
¢ according to the degree to which workings convey a logical line of reasoning, and

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

A spare set of diagrams has been provided in the back of the answer booklet for you to use if required. If
you use the spare diagrams, you MUST indicate you have done so in your answer to that question.
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SECTION A

Answer ALL questions in this section.

This section assesses Criterion 4.

Section A Marks = 16

Question 1

Expand the following expression:

Question 2

Soive the following for x:

(@)

(b)

(x—4)=5—x (1 mark)
NG Y- Tl 1 N St = S
................... e 7S OO O
17
........................... % ’/4
20x+) _4x (2 marks)
3 4
2(x+4i)
. - -2

Section A continues
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Section A (continued)

Marker
Question 3 g:;
Factorise the following: -’
> &
@ x*+2x-15 >< ' (1 mark)
R X 245‘3.'32-'“”“ ..................... S
oc( 2¢ 4 $> -3 (?L"f‘Y_ C)L_. 3> (x.f.s'
........ & L+§>CJL-’$3 :
(b) 6a’b—8ab+10ab® . (1 mark)
(©)
(d)
, -
.............. C?u%);r%;ﬁ
; : 2
............... (at 3= (ar 2 )
Question 4
Using Pascal’s triangle or the binomial the?srem to assist, ex'pznd (2x+1)*. \ 3(3 marks;) "
0 A : y] 7N\
[ 1L2x)0). 44 (2 (1) 4 £.Caay O 4 (2 (Y41 LA (D)
P =l*‘éﬂcq+4%gf—-rﬁxlixl-r‘*\‘l%i—l*\ .......
: ‘ . oy
AR I 5 AR Cl - Re T =Sty £ N
Section A continues
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Section A (continued)
Question 5

Solve the following equation by factorising it first.

X -x"—8x+12=0 ,‘ : (3 marks)

[ LA ek 200K R DA zde
! ; -
wa 2 {273 DL-DC—"—) B Thatld
- . /oy | O —bx+l2
Cx—@(x#&)(x 2) | 3
Jo o=, x=7S

AT Ey o i A
BT MRRTTY

Marker
Use
Only

Criterion
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SECTION B

Answer ALL questions in this section.
This section assesses Criterion 5

Section B Marks = 16

Question 6 ' Marker
Use
(a) Determine the gradient of 3y =5-0.5x. (1 mark) Only

(b) Sketch the graph of the function y =mx+4 where the gradient equals —2.

Label the x and y intercepts. mez= - (2 marks)
M *Q—DC*L\DC—‘w\ffnw> .............
\aw»\'(DL’;O ................................. QZ T2 XY
%'”&C"BH\‘ ................................ L S rtles SR
S e AOOOUR S SR ( o) ...

*,

Section B cdﬁﬁ'nues-
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Section B (continued)

Question 7

For the function: y=2x>+12x+18

(@) Determine the x and y intercepts.

+3

For
Marker

Only

7><'_:,> (2 marks)

3;&(;&@9} _______________________________________________
........... T YT N
20 n vc\aso ............... R—— . who . /9‘—=° ...................
D-"—=2£71—~:3 \f@(o-ﬂb ................

b:‘x""%(etouut> ................................ (0,13' e

(b) Sketch the graph on the axes below, labelling the x and y intercepts.

N\

4

(1.5 marks)

Question 8

Vi

State the transformations of f(x)=2(x—5)>—1 from: f(x)=x".

/’/ranslajui S Unr‘x -—L> ’“r\g ' L}’

(1.5 marks)

Section B continues
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Section B (continued)

Question 9

For the function: y = —% x-3’+2

Determine the point of inflection and the yintercept. (The x intercept is not required).

Sketch the graph on the axes below, labelling the point of inflection and the y intercept.

(3 marks)
............................ x\gl&'\“‘@\ ak .C:S.,
ial.\m‘f ...... CDL-T—D> - ~!

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

. ¥ T
a7 ¥ - 2
Or IS-S’
,
3
(o, %
X
—g

Section B continues.
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For

Section B {continued) Marker
Use
Question 10 Only

For the function:  f:(—0,4)—> R , where f(x)=2x"—18x

(a) Determine the x and y intercepts of the function. (2 marks)

(b) Sketch the graph on the axes below, labelling the x and y intercepts and
any end point(s). (Tuming points are not required) (3 marks)

2=k .
Peay=2(4) -1 g(u)
=12%-172
N @) (45%)
X
(4,56) &

Criterion
5 Total
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SECTION C

Answer ALL questions in this section
This section assessés Criterion 6.

Section C Marks = 16

Question 11

M::l:er

Simplify the following expressions: (I.,lns;
(b) xy+(g’) /A (1 mark)
....................................... m.......................I... eeEhameestEtresesnasmsssenessasieassrnnannnn
(© log,(\/3)+log(®) y (2 marks)

I/ 3
loo &2 Valeg &l =loa ¥t
q; = | ___l‘_)}_i—- | j 33
Lhﬁ.r. ...................... 0‘56,? ............................. = ‘ ...............................................
.......................... f%a.:zlofg%g
. _\/

........................................................... S+ W
........................................................... J e eeeeme e
............................................................. e e
Section C continues

MTM31517
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Section C {continued)

Question 12

Solve the following equations for x .

(a) %h—l = (1 mark)
‘/ 3\ y O '
= (/a lo ~1) =loa, |
(&) ......... _( ..... ) eveeeeenens [rreeeeee et 03 ‘/1(33’-' .............. %’[9. ....................
nBx=\ T L 3 Lol 5= o YN
.................... 37—‘!' . 1 2= [
y/ i 1
. - 4 S — =2
|
(b) log,16=1log,(9)* (1 mark)
z_ 2x
R \Q%%"Oﬂi .....................................
lo A 4y =2 ‘f 2
[T Q..o %'-l’ ......... .. qu ....................................................................
....................... T . 5 2% 3 W
............................... N R
=\
(c) log;(x)—2=log,(x—2) : (2 marks)

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

............................................... R
............................................. o W=
_____________________________________________ Q-1 =X

Section C continues
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Section C (continued)

For
Marker
i u
Question 13 Onsl‘;
Sketch the graph of the function y=-2log ,x on the axes below. Label any intercepts,
the asymptote and add at least one other point. (3 marks)
'Pa=ole’r?c=!ot'-4 .............
Asummplote ak == | =-9ls

......... nmpj&bfj,i];jj,f’f
=N = S TIRXO ] % N
o, -t S
............................................................... VAN W A et S W
Question 14

f tand=2.15 , find

(@  tan(180+8)
®)  tan(-6)

MTMR15117

(0.5 marks)

Section C continues
Page 13 0i22



Section C (continued)

Question 15

For the function: y= %sin(O.Sx) for xe [—271', 27r]

(a) Stéte the amplitude.

S o< N
(b) Detemmine the period.
il
...................................... Wz oS
=47

(c) Sketch this function, clearly indicating all intercepts and the amplitude.

Scale the x axis in radians.

(2 marks)

o ==
-2
MTM315117
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Only
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SECTIOND

Answer ALL questions in this section.

This section assesses Criterion 7.

Section D Marks = 16

Question 16

Determine the derivative of each of the following functions.

(@), f(x)=3r+x*-5x+7 (1 mark)

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

5 -2
© f@W== = 2o¢ (1 mark)
o -3
............................... Frl s TR XK .
etemeeee e = *'496—3 .........................................................
J— 3
....................................................... ~ q A
) y=——+{X Express the answer with positive indices. (3 marks)
\/J_c : 2/
- ’/2_ / S

Marker
Only

Section D continues
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Section D (continued) For
Marker
Question 17 Use
Only
4 2
Find the derivative of = %x— (2 marks)
.................................. Y 2L LIOCTAIY.
3

.................................. V) N _ 2 A=~ 2 | S
....................................... ,_‘2_
................................... Tl B
Question 18
A projectile is fired with a trajectory equation, ¥ =80+ 6x — x” where V is the vertical height
and Xx is the horizontal displacement, both in metres.
(a) Use calculus techniques to determine the horizontal distance when the projectile has

reached the maximum vertical height. . ; (2 marks)

—_— mo,x\/l«m%k\c ....... when V2O

!/ -
................... VoZ@m2 26 e e 2D Y
{

.................. YA 2o L YR A e B 2 A e

................... AXZo e B 2O =22

R i 1 S AU
(b) What is the maximum height of the projectile? - (1 mark)

................................ NS 0% ¥ 2 B S

T

......................................... z%’@*é*%'—g

e 2 = Yn. 218 Wit N

........................................... ‘-'%ﬂmmax\f\%‘j‘&b

Section D continues



Section D (continued)

Question 19

A 20 litre tank is leaking and the reduced volume of the tank is 'given by the eqdation;
V= 20"——;-t—%t2 where ¥ is the volume in litres and ¢ is time in days.

Determine the rate at which the tank is leaking on day 5. Include units in your answer. .
(2 marks)

Question 20
Find the equation of a tangent to f(x) =x" +10x+16 that is paraliel to the x axis.
(3 marks)

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

i B2 T ) 1Y > W VA

MTM315147
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SECTION E

Answer ALL questions in this section.
This section assesses Criterion 8.

Section E marks = 16

Question 21 For
Marker
u
Evaluate 4! {1 mark) o:;
e W X RN
Question 22 = ‘Q‘L"

A spinner is marked with the numbers 1 to 5. When it is spun each of the numbers is equally
likely to occur.

The spinner is spun 3 times.

(a) Whatis the probability that an even number occurs on the first spin? (1 mark)
oM. 005 0wk of S Aoted
' -~
.......................... r{even. 32/5
(b) What is the probability that the number 3 occurs on all three spins? (1 mark)

(c) What is the probability that an even number occurs on at least one of the three spins?

| 2 A g (2 marks)
ﬂ((%}lem)%*ff("c’eveﬂ 1 Er...[.!..@, 0). 2 IEX A XDR | 7Y

:‘—(3/;)‘3/5’;6’} Pr (Qé l0> € Q/S’xa/s’ x%,’xgz-‘ 3%{

MTMR15117 Page 18 0f 28



Section E (continued)

Question 23

A survey of computer game genres (types) was conducted at a school, to find the most popular

type. 43 students were surveyed.
The results of the survey were:
e 12 liked both action and ‘sports games.
» 13liked neither action or sports games.
¢ Twice as many liked action games only compared to sports games only.

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

L3

13

(b) Determine the probability of randomly selecting:

() A student who liked neither genre of games. (1 mark)

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

(i) A student who likes action games (A) only. (1 mark)

(2 marks)

.............................................................. P

............................................................................ Mha

......................................................... =
= Va,

Section E continues
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Section E (continued)

Question 24

Two students, Lauren and Amber often play chess. Lauren estimates the probability of beating
Amber is 0.6 and the probability of a draw is 0.3.

(a) If they play 2 games, show all possible outcomes on a tree diagram below.
. Include all the probabilities. (3 marks)
Came -
' 036
Came |\
o- ¥
o-06
o . \&
o -09
0 65
ook
5.0
o-ol
(b) Determine the probability that Amber wins at least 1 game. (2 marks)
LU i Pevbes.
N” 3éUL ..................... Q*o.é .............
..... Wb o8 D003
WL ©o.06 L+ o 06
D o ¢ LD o . 03
DL 0.0 L © .ol
o .19

o ¥
Bt  answdz aCCqP{;Lai ‘oéwl <4

o Wik nameo.

Cpa\

Criterion
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You MUST make sure that your responses to the questions in this examination paper will show
your achievement in the criteria being assessed.

Answer ALL questions. Answers must be written in the spaces provided on the examination paper.

You should make sure you answer all parts within each question so that the criteria can be
assessed.

This examination is 3 hours in length. It is recommended that you spend approximately 100 minutes
in total answering the questions in this booklet.

The 2019 External Examination Information Sheet for Mathematics Methods - Foundation can be
used throughout the examination. No other written material is allowed into the examination.

A TASC approved calculator can be used throughout this part of the examination.

All written responses must be in English.

On the basis of your performance in this examination, the examiners will provide results on each of the
following criteria taken from the course document:

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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Additional Instructions for Candidates

This part (Part 2) of the examination is worth 100 marks in total. Each section is worth 20 marks.

You are expected to provide a calculator(s) as approved by the Office of the Tasmanian Assessment,
Standards and Certification.

You MUST NOT use your calculator(s) during reading time nor during the first 80 minutes of the
examination. This is the time allocated for completing Part 1 of the examination paper. You may start
Part 2 during this time but you cannot use your calculator.

Part 1 will be collected after 80 minutes (the time allocated to complete this part).
The exam supervisors will instruct you when you can use your calculator(s).

You will have a further 100 minutes to complete Part 2 and you can use your calculator(s) during this
time.

For questions worth 1 mark, whilst no working is required, markers will look at the presentation of the
answer(s) and at the arguments(s) leading to the answer(s).

For questions worth 2 or more marks you are required to show relevant working. Marks will be
allocated:

e according to the degree to which workings convey a logical line of reasoning, and
e for suitable justifications and explanations of methods and processes when requested.

A spare diagram has been provided in the back of the answer booklet for you to use if required. If you
use the spare diagrams, you MUST indicate you have done so in your answer to that question.
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SECTION A

Answer ALL questions in this section.

This section assesses Criterion 4.

Section A Marks = 20

Question 25

By applying the remainder theorem, find the remainder when

P(x)=2x" —4x*> —3x+2 is divided by (x—2).

(1 mark)
U A Fredlii 1 W I tQ(.z/ 3“ 2)2*}(2\‘\'2 ................................
............................................. = lo. . lb. .. 6.X2
........................ ~Rem.z

Question 26

The velocity (V) of a seismic P wave is given by the equation: V' =

(a)

Determine the velocity (V) given that X =50 , u =24 and p=2.7
_‘.____’___—————4_"—-

(b) Rearrange the equation to make p the subject (2 marks)
VR Ll et
...................................................... P
................................................ PSPPI TP
T_Rx =
....................................................... P
RS ) s
_Uj—- |
V* W
MTM315117

Section A continues
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Section A (continued)

For
i Marker
Question 27 Use
(@) Use the discriminant to predict the number and type (rational or irrational) of solution(s) ‘ Only
for the equation:
5x° =8x—4 o=S, b:=—-8,c=4 (2 marks)
ISP St £ 6 A et © N T 2 |t > N
AN e S S =

(b)  For which values of k does x” + kx +16 =0 have no real solutions.

A(O (2 marks)
........... o e L .40

................. R Bt TR X o W
.................. B S) 6 2% T4

| 5 Teckey
Question 28 _%\4 /é -

Determine if any points of intersection exist with the following pair of simultaneous equations.
State the coordinates of any intersection point(s). Show some algebraic working.

y=x*+11x+28 and y=10x+40 (3 marks)
................ DA S AN TICR T (S & =119 o
......... BT inlE TR i b W= & W
......... PO 0 i ST VAN oA S = Vot 0 =Y el
................ e X DO X T e YA GAS D
Sdnx»aw)\jr—m(:s)%w&fre(}no .....
TSN | O SO (Ve d(’LhO>
............ X ;’U—w)yr—-'@ U E AVZ o N

o

Section A continues



Section A (continued)
Question 29

Solve the following equation by completing the square. Give the answer in exact values.

3x2 _12x_7=0 (2 marks)

.

lex a= x-%

Question 31

Use the quadratic formula to solve the following equation 7x* +12x-10=0.

Give the answer to three decimal places. (U :’-7} .b -2 , =T {0 (2 marks)

e

Section A continues
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Section A (continued)
Question 32
The area of a triangle is 24 cm?. The base (b) is 2 cm less than its height (h).

Determine the dimensions of both the base and the height. Show some algebraic working.

(3 marks)

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

............... W S E T o Edt S

\ -
OO

...................... ’---l-

S\j\o.\'r\\‘ﬁ Q)
Y b::- -2
- 6 S N=8cm b 6em

For
Marker
Use
Only
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SECTION B

Answer ALL questions in this section.
This section assesses Criterion 5.

Section B Marks = 20

Question 33
(a) Whatis the x intercept of the line 2x+3y+7=0. (1 mark)
. . ~ I -
....... Xosarlass \JZH“?:&@NH‘TQ
T 2 4o
. -7
...................................................................... R TSt SN

(b) Find the equation of a straight line that passes through the following pair of points:

(2,-2) and (0,1). (2 marks)

For
Marker
Use
Only

Section B continues

MTM375117
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Section B (continued)

Question 34

The graph of a function is shown below.

y
X
(3]
300
(0,-2)
Determine the equation of this function in the form y=mx+c . (1 mark)
jm T ettt
.............. o B T
OO —_
........................ - '2,." NP ol A
Y

Question 35

The point (3,-2) lies on the function y =-3x+7 . Determine the equation of a line that is
perpendicular to the function at the point (3,-2).

Express your answer in the form ax+by+¢=0.

39_ -3_)(+'7 = W=~ \ (2 marks)

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

Section B continues
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Section B (continued)

Question 36

A quadratic function is graphed below.

(-3,0) (-1,0)

(a) Determine the equation of this function in the form y = ax’ +bx+c

Og Yra \/{wm N o {x -y -0)

(3 marks)

LY

OASYAY- (O;’g\)w; ........ S —
.................... y "%Mﬂb\ﬁv?f—%x“
~ “‘"3’/__ .y 3 / 4
...................... 4.5.’&
2\

—o:-é.v'—_}

...... X LD LA T e

I
. \

o xz 2=y wer g cem e

Section B continues
MIM3 511,
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Section B (continued)

Question 37

For
Marker
Use
Only

The temperature, T (°C), in a factory is controlled by a climate system using the following

equation, 7' = %xz —2x+6 where x is time in hours. How long does it take the temperature

ST =13 o g g rmete)
= 1R=.7400 "2+ b 2 = e oD

.................................................................................... é(a"}‘{',
Lo %xﬂzw‘&x -1 Loy R

............... L R I

iR B Ko 7 AN AR o e R NOUES.
o=(3-6bYx+>)!

to reach 18 °C?

Question 38

The graph of a cubic function is shown below.
y

(-0.67,28.4)

(3,15)

(@) Determine the equation of this function. (2 marks)

qu{fmm ..... nsa(.xw\o)é:z~c‘)m ..................... o

(c) State the domain of the function................ (."&3043 ..............................................
(1 mark)

Section B continues

e



Section B (continued)

Question 39

The graph of a cubic function is shown below.
y

('3 94)

(03‘5)

(a) Determine the equation of this function in the form y = a(x — h)3 + k. (2 marks)

(b) Using the point of inflection (-3, 4), state the ti@_‘sl_a_tiggs of the function above

from y=1x" . (1 mark)
............. hoazoented Yandahon. 2. usks. lefh
............. NeX ol o nsen s, o umikss. 0.

vi 114315117
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SECTION C

Answer ALL questions in this section.
This section assesses Criterion 6.

Section C Marks = 20

Question 40

Convert 144 degrees to radians. Give your answer in exact form. (1 mark)
LU s T - ST
................................................... .‘3.0.5...

Question 41

Determine the value of x in the diagram below. (2 marks)

117 cmb

33°

, = - W\ _
........... TN WY o - ST v~ Youw 31 = SO

Section C continues
11
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Section C (continued)

Question 42

Ifcos8=0.96, 0<6< % then find the value of the following:

(@) cos(27—0) s %L (0.5 mark)
B> N el 2 D =T
e K = YOO

(b) cos(7—6) - A B (0.5 mark)

= RS e e —————

S L | =S

(©) sin(d) (2 marks)
\).S..:To%......fsﬁg&.fx“cﬂ@.ﬁ;.&; U U—

R g Ty o Y S i
................................ = QO8N G
e O N TR e
........... o 2R (0T
(d) tan(7—6) S A___, (2 marks)

Section C continues

ATM31511
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Section C (continued)

Question 43

For the function below:

y

A )

Vertical
Asymptote
L

*T %

Vertical
Asymptote
n

x - —

4

(a) State the period.

(b) Determine a possible equation of this function.

........... @-e./r)oc\ = A
)% 7-—‘?/,-'\

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

Section C continues
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Section C (continued)

Question 44

Consider the graph below of the exponential equation ) =axb” where a and b are

constants.
y
(a) Determine the equation of the above exponential function. (2 marks)
. ]
(0,3).2 820
.............. D O = o OO OO OO RSRPOOTOS
AR T v Y
. x
R @) o A ‘j’ ..... ® ?“‘«2 ...................................
(b) Determine the value of £ on the graph, at the point (1.5,%) . (1 mark)
= =\S LS
................... D 2
....................... 222675 (o S2) .
_ +
(c) State the range of the function............. (OPOO3 ..... &< .. @ ....................................
(1 mark)
(d) State the domain of the function............ (”’03’00\) ...... O(R ...............................
(1 mark)

Section C continues
[TM31571
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Section C (continued)

Question 45

Express the equation log, (8 1) =Xx—1 inindex form and then solve for x. (2 marks)

x-\
.......................................... A N

Question 46

Earthquakes generate seismic waves. The measured wave amplitude (A) of a seismic wave

can be used to determine a Richter scale value for the earthquake. The normal amplitude
(A,)was found to be a value of 1.3 units. (4, =1.3)

A
The equation to calculate the Richter scale value (R) s as follows: R =log,, (ZJ :

(a) Calculate the Richter scale value of an earthquake that has a wave amplitude (A)of

510 units. R -~ ‘Oﬂw (—ﬁ'—") (1 mark)

Q-\Oﬁm(’%—@" ......... :_;5'63 ..............................................

(b) Calculate the wave amplitude (4) of an earthquake that has a Richter scale value of 7.

Q . \Oﬂan (,T@‘T'> R =77 (1mark)
............. | \{7;] N

.................................... Oﬂﬁ)(.l.'}
ScAw e A

A - 13 000 DOO (@4 \axmﬂ)
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SECTION D

Answer ALL questions in this section.
This section assesses Criterion 7.

Section C Marks = 20

Question 47

The table below shows distances travelled by a cyclist and their times for 1000 m intervals.

Time (s) 0 165 325 488 647 794

Distance (m) |0 1000 2000 3000 4000 5000

(a) Find the average rate of change of distance between the times of 325 s to 647 s?

Include units in your answer. ""\j (2 marks)
O Col. = ﬁz»..wl
T & Serk A S,
OOQ':LL?“‘ g e
..................................................... b!%')*?)zg
.:_/..2 ao? ........ h 45:3’2'\”\‘% ........................
LE 2
(b)  In which 1000 m interval was the cyclist travelling the fastest? (1 mark)

....................... loetneo.n. WO and S00D ..
................................................................. (Sﬂ‘m‘b{u&)

Question 48

(a)

Use calculus techniques to determine the gradient of the function

f(x)=2.5x" —=3x+1 atthe point(—2,17). (2 marks)

(m\‘*‘bii?; ........................................................................................
...... g(~zss<>s

Section D continues
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Question 49

For the function f(x)=—x’ —6x* +7 use calculus techniques to find any stationary
points and determine their nature. (3 marks)

i - ’.@t..ﬁ...&.l:&\f) = (Yl o,)s.e \ocak
e 2K MR

Question 50

Use calculus techniques to determine the equation of the normal to

the function y =3x* —7x+7 at the point (2,5). (3 marks)
......... d‘ N = At F
X
PR | o 5 S
Tt 17> N
( ..................... -—‘ .............. = U
PR m.‘\)v ...... “,; ” ...........................................................................................................
............ AR 20 S e

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

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

Section D continues
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Section D (continued) For

Marker
Question 51 Use
Only
The graph of a function is shown below. (2 marks)
y
; x
£
Q55 =
S y
¢ {

Sketch the graph of the derivative 24 , Clearly indicéting any possible x intercepts.
X

dy/dx

o

Section D continues
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Section D (continued)

For

Question 52 Marker
Use
The profit (P) of a cabinet making company is determined by the number of items (x) that are Only

made each week. The equation below models the company’s profit. T
P= —%xs +5x% =16x+2000, where 0<x <11

P = profit ($x100) and x= number of items made per week.

(a) Use calculus techniques to determine the number of items (x) that will give the

maximum profit. (2 marks)
%%c‘lz—ﬂox b 2. ¥=8, =2 |
. pﬂ ..............................................................................................
Ma>t QM“M ..... ¥ ”0 ................ Prirsssssesssnnsssnssassssses s S “""T
O ETN LN S X B N0
.......... = 200X L et S ok R0k
O"‘CX‘%Y\.(*l ] eseeeeeeeeee s se e eeeeeeeee oo
(b) What is the maximum profit? (1 mark)

..... MQXPVMJf:SI |
....... ol m ) asle) —iele) 2000,

.......................... o 2020 A e
S0 Gx P—'— Y2023y 3B

(c) What s the rate of profit when 5 items are made per week? (1 mark)

...... mﬂéj’dmm\éggfp%

R (AN TR Vo 1o 2 | S
R (. X"’Y"')%%"($§L"‘W(S‘)'uz; ....................

................................ -=51>°\/1‘\-¢msﬁ-¢rmgk

Section D continues




Section D (continued)

For
Question 53 Marker
Use
Using first prlnmples, show that the derivative of f(x) = 2x° is 6x°. (3 marks) Only
)
Using.. 00z wSe, SOOI
.................................... —.—;:... '{';:""it's(':\;"'}S}"""Z"y:"'"""""'"""""'"""""""""""""'
......................................... e ST SO UUPPR
3
.......................................... T\[L\ (.‘\'(’ +31 \\4?:10\7:‘: }w.
........................................ \rv-“zo Ve
- ....... }\M ..... 1}C§-—§—£«}L g{)( zlkqivfd:; ..............
........................................ N T e
— ..... l .................... (gl ‘*ﬁf;'l'%v}-‘z_ .........................................
N ' o> S AN SOOI > SO
= by bx(oy+2(0)
................. \;L
.................... B
Criterion
7 Total
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SECTION E

Answer ALL questions in this section.
This section assesses Criterion 8.

Section E Marks = 20

Question 54
The word FANTASTIC contains 9 letters.

A letter will be chosen at random.

(a) One letter will be chosen at random. Determine the probability that the letter C is
chosen. (1 mark)

A
I v € O - W

(b) Two letters are chosen at random. If the first letter is not replaced, determine the

probability that both letters are T? (1 mark)
................................ (Tr. R AT
..................................................... ST o S
ol
256

Question 55

A student estimates the probability of passing their exams are;

Pr (English) = 0.95; Pr (Maths) = 0.75 and Pr (Science) = 0.85.

What is the probability that they will pass English and Maths, but not Science? (2 marks)

Section E continues
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Section E (continued)

Question 56

The block of units has 4 levels. Each level has several units as detailed below.

Level four — 3 units

Level three —4 units

Level two —4 units

Level one — 5 units

The blpck of units has a committee to oversee maintenance.
The committee has 5 members, each from a different unit.

Committee members are chosen at random.

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

(b) Determine the probability of 2 committee members being chosen from level one and
3 committee members chosen from level four. (2 marks)

Pr(’L?mmMB%MLw‘):SC““Cb ...................................

Marker
Use
Only

...................................................................... L T oy [or 0:092289)

(c) Determine the probability of at least one unit being chosen from every level. (3 marks)

g TRV Lol oot oW Y3

b 3 Ly
=26 (o Cx o (2 °C 2 GGG

S

.....................................................................
........................................................................................................................................
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Section E (continued)

For
. Mark
Question 57 ﬁrseer
A box of 20 light globes was found to have 3 defective (not working) globes. i onliy
If 4 light globes were selected at random, without replacement, find the probability that
no more than one is defective. - ) (4 marks)
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Question 58

A geologist collects the following rocks around Queenstown, Tasmania. They classify the rocks
into 3 main groups. Each group has several different rocks as shown below.

Group 1 - Sedimentary rocks: 4 different sedimentary rocks
Group 2 — Igneous rocks: 3 different igneous rocks
Group 3 — Metamorphic rocks: 5 different metamorphic rocks

(a) All the rocks were put in a box together. If 4 rocks are selected at random, determine the
number of possible combinations. (1 mark)

(b) All the rocks were put back in the box together. If 4 rocks are selected at random,
determine the probability of selecting 2 igneous rocks and 2 sedimentary rocks.
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(c) Allthe rocks were put back in the box together. If 4 rocks are selected at random,
determine the probability of selecting at least 3 metamorphic rocks. (3 marks)
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SPARE DIAGRAM

Question 51
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Sketch the graph of the derivative Ey , clearly indicating any possible x intercepts.
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