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2012 MATHEMATICAL METHODS (CAS) SCHOOL-ASSESSED COURSEWORK

The marks given are allocated to the 3 outcomesrdicgy to the following:
A — Outcome 1, B — Outcome 2, C — Outcome 3

Question 1
W
0.65
0.25 L WL
0.4 woo LW
0.35
L
0.6 L LL
A2
b. Pr(Wins one set only) = Pr(WIL LW)
=0.65x 0.25+ 0.35 0.
=0.1625+ 0.14
=0.3025
Al
c. The probability of only one way of winning one sefound rather than both ways.
Bl
Question 2
a. This is a conditional probability
L _ Pr( Wins first sett Wins one set ol
Pr(Wins first set|Wins one set onty) -
Pr( Wins one set on)y
0.1625 , , . .
=——— (Using results fronQuestion 1
0.3025 ( J " )
=0.5372 and alternativ® iscorrect.
Al, Bl
b. Interpreting the question as Pr(Wins one set oniyp\iirst set)
Pr( Wins first seb  Wins one set only 0.
This leads to ( — ?X 0 1625: 0.25
Pr( Wins first se} 0.65
Bl
c. Adding the probabilities of winning the first setdawinning one set only.
Bl
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Question 3
a. u=yxPr(X=x)
U=2x01+3x 0.3 « 04 5 0.2 3
Al

b. Finding the mean of the valuesof
Al

c. Increasing eack-value by 2.
Bl

d. Letx=PrX=2)andy=PrXx=4)
YPr(X =x)=1
Ox+0.2+y+04=1
x+y=0.4 (2)
YXPr(X =x)=3.7
02x+0.6+ 4+ 2.0= 3.
2x+4y=1.1 (2)
B2
(2)-2x ()= 2¥y=10.3
Oy=0.15ank= 0.2

SoPrk=2)=0.25and P{=4)=0.15
Al

Question 4
a E(X?)=Xx*Pr(X =x)
E(X?) =4x0.1+ 9% 0.3+ 1& 0.4 2§ 02 14
Al

Var(X) = E(X?) -[E(X)]’

Var(X)=14.5-3.7= 0.81

o =Var(X) =/0.81= 0.9(
ThereforeD is the correct answer.

Al

I.  Finding the variance but then failing to take theare root to find the standard
deviation.

ii.  Finding the variance usingar (X) = E(X*) -[E(X)] rather than
Var(X) = E(X?) -[E(X)]°
A2
c. One or both of PK = 2) and PiX = 5) would need to be made larger and one or dioth

Pr(X = 3) and PiX = 4) would need to be made smaller.
B2
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Question 5

a. For a binomial distribution PX(=x) = "C, p*(1- p)"™
For this distributionn =8
OPr(X =3 =°%,p°@-py=0.2668

56p°(1- pf = 0.2668 op® * p )= 0.0047¢

Bl
b. Using the Numeric Solver application givyes 0.32
C2
C. u=np=8x0.32= 2.5¢
o =/np(l- p) =+/8x0.3% 0.68 1.31
O AlternativeB is the correct answer.
Al
d.
I.  Finding the variance instead of the standard dewiat
ii.  Using ¢ =nqg=n(l- p)to find the mean. That is, using the probabilitfyaifure
rather than the probability of success or
A2
e
i.  np@l-p)=1.2
Ep(l—pr=144
p'—pt0.18=0
< hZ
p= IEVIZHIXOAS 9354 o 07646
2x1
But p = 0.2354 givesy =1.88 which is less than the value found in part
O p=0.764€
B2
ii. BIi(8,0.7646, 3) = 0.0181
C1
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Question 6

a. Let X represent the number of people who like ttagpct. X is a binomial distribution
with n =20 andp = 0.6.
Pr(lis X < 15 PrK < 15¢ PiX< 1(

Al
binomcdf(20,0.6,15r binomcdf(20,0.6,1
=0.94905- 0.24466
=0.7044
Therefore alternativ€ is correct
C1

b. The probabilities are adder(X < 15)+ PrX < 10F 0.9490b 0.24466 1.1¢

However this value is greater than 1 and as albgndities must lie between 0 and 1 it
can be rejected as an impossible alternative.

B1, C1
Question 7
0 0.7 04 50 0.6 O.
S = andT = o5, = and =
500 0.3 0. 0 04 O.
Al
b. S =T°S

(25 o [l =[5 O P

Therefore 260 people go to Ausfilm cinema in theosel week and alternatie is correct.

C2
C.
i.  Misreading the answer matrix and taking the Bowisi® as the Ausfilm value.
Bl
ii.  Using an incorrect matrix due to entering the probabilities in thearrect positions
. . 0 . 0.3 0.6 . 210
in the matrix. If §, = then usingT = gives S, = and hence
500 0.7 04 290
210 people going to Ausfilm cinema in the seconékve
C2
Question 8

a. When the numbers attending each cinema have re#lobiedong term value§ , =S,
If x is the number of people attending the Ausfilm piaen the long term then

0.7 04 X : X
0.3 0.6/ 500-x| | 508 x

Bl
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00.7x+ 0.4(500- X )k x

0.3x+ 200=x
X= 200_ 285.7
0.7
And rounding up gives 286 which is alternative
A2
b. The answer was incorrectly rounded down to 285
Al
c. Insufficient number of iterations. For examfleS, gives 285.
C1l

Question 9
a. If the median value ia then:

Solving this quadratic equation gives- 1++/2. But1-v/2<1s0 the only solution for the

given function is1++/2 which is alternativé.
Al, Bl

b. Assuming that the median was halfway between twed@nd upper limits of the domain
of the probability density function. This may bedrfor a symmetrical function but the
given function is not symmetrical.

Bl
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1-42 X
1++/2

L

If the graph of the function is extended back ®I&ft it can be seen that the area between the

graph and th&-axis from x=1-+/2 tox = 1is also 0.5. Therefor& =1-+/2can also be a

solution of the equation used in part
Al, Bl

Question 10
a. The mean of a continuous random variable is gi\gerff Ixf (x) dx
: N _74x%sin® x : : : :
For the given functionu = E(X) = IT dx . Graphing this and using the numeric
0
integration function on a graphics calculator gigeslue of 1.7761which is alternatie
Al, C1
n _TAXSIPX . .
b. E(X9)= IT dx = 3.434¢ using a graphics calculator
0
0= E(X?)-[E(X)]? =+3.4348- 1.7761= 0.529
Al, C1

c. Using the maximum function of the graphics calaudéhe maximum can be shown to be
at x=1.836€. The mean can sometimes be confused with the maddeh is the most
frequently occurring value. In a continuous disitibn this would be equivalent to tlke

value of the maximum of the probability density dtian
B1, C1

0 TSSM 2012 Page 7 of 9



2012 MATHEMATICAL METHODS (CAS) SCHOOL-ASSESSED COURSEWORK

Question 11

a. Letthe random variabl¥ denote the life of a battery is normally distributed with
#=30and PrKk > 365 0.0

If Zis the standard normal distribution aRdZ > z)= 0.05 then PE <z ¥ 0.€

Al
z= InvNorm(0.95)= 1.64485
L X"H
o
o= XTH _ 36-30 =3.65 month:
z 1.64485
Therefore alternativ€ is the correct answer.
B1l, C1

b. BecausePr(Z < z)= 0.95this may be confused with the general rule that
Pr(u—-20<Z< u+ 20)= 0.94eading to the assumption that 36 is 2 standarchtens

from the mean and hence that the standard deviafios 36; 30: 3months.

Bl

c. If 4=30ando= 6.3
Pr(X =36) = normalcdf (36 .306.32) =0.1712using the graphics calculator.
C1
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Summary of mark allocation per Outcome

Question | Part | Outcome 1 | Outcome 2 | Outcome 3
1 a 2
b 1
C 1
2 a 1 1
b 1
C 1
3 a 1
b 1
C 1
d 1 2
4 a 2
b 2
C 2
5 a 1
b 2
C 1
d 2
e 2 1
6 a 1 1
b 1 1
7 a 1
b 2
C 1 2
8 a 2 1
b 1
C 1
9 a 1 1
b 1
C 1 1
10 a 1 1
b 1 1
C 1 1
11 a 1 1 1
b 1
C 1
Raw Marks 24 21 15
Adjusted Marks 8 7 5
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