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Section A - Core - solutions

Question 1
a. Using a calculator and 1-Var stats, the mean = 47.2.
(1 mark)
and the standard deviation = 4.2 (correct to one decimal place).
(1 mark)
b. Again, using a calculator and 1-Var stats, O, =44 and O, =50, so the interquartile
range is 6.
(1 mark)
c. The independent variable is x, the number of hours a week of physical activity

engaged in by students since it is reasonable to assume that the weight of a student to
some degree depends on this. Also the physical activity per week is located on the
horizontal axis of the scatterplot.

(1 mark)

d. For a least squares regression line to be calculated, it has been assumed (by looking at
the scatterplot) that the relationship between the number of hours of physical activity
that a student engages in and their weight is linear.

(1 mark)
e. Use a calculator to generate these values. The equation of the least squares regression
line is given by
weight =57 - 24 —1-17 x number of hours of physical activity a week
(2 marks)

f. The coefficient of determination is given by »* = 0-908382...
So 91% of the variation in the weight of these students can be explained by the
number of hours a week that they engage in physical activity.

(1 mark)
g. For Student A, the number of hours of physical activity engaged in a week is 7.
According to the least squares regression line
weight =57 - 24 —1-17 x number of hours of physical activity a week
=57-24-1-17x7
=49-05
The actual weight of Student A is 50. So Student A’s weight is underestimated by
0.95kg.
(1 mark)

(Full marks if using incorrectly calculated least squares regression line.)
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Question 2

a.
boys girls
More than |2 (;_; y QJ% =73-91% (g xgj% — 45.45%
pess than 12 (2_63 x@j% —26.09% (% x gj% — 54.55%
(2 marks)
b. By percentaging the table using column percentages, the two categories of students
we are comparing are boys and girls.
(1 mark)
Question 3
a. The data can be described as seasonal.
(1 mark)
b. The three median smoothed line is shown as the thicker line on the graph below.
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(2 marks)
Total 15 marks
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Module 1: Number patterns and applications

Question 1

a.

t,=6-2, t,=7-4andt, =8-6
There is a common difference of 1.2. So the distance from the movie screen to the
back of the fourth row of seatsis 8-6m+1-2m=9-8m.

(1 mark)
t,—t,=7-4-6-2 or t;—t,=8-6-7-4
(1 mark)
Since there is a common difference between each of ¢#,,t,,¢,... the sequence is
arithmetic.
(1 mark)
Method 1
Since we have an arithmetic sequence with a=6-2andd =1-2,
t,=a+(n-1)d
becomes f, =6-2+(n—1)x1-2
=6-2+1-2n-1-2
So t,=1-2n+5
(1 mark)
If ¢,=45-8, wehave
45-8=1-2n+5
40-8=1-2n
40-8
n=——-—
1-2
=34
There are 34 rows of seats in the movie theatre.
(1 mark)

Method 2
Using a graphics calculator generate the sequence beginning with 6.2 and continue to
add 1.2.

(1 mark)
Start counting each term that you generate so that 6.2 is the first term and every 1.2
that you generate creates the next term and so on until you reach 45.8.
It is the 34™ term.
There are 34 rows of seats in the movie theatre.

(1 mark)
We know that the sequence is arithmetic so that the required difference equation will
be of the form

t,, =t, +c where t, =6-2

n+l
We know that the amount added on to eachtermis 1-2.So ¢c=1-2.
So the required difference equation is

t,, =t,+1-2 where t, =6-2
(1 mark)
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Question 2

a. Method 1
If there were 6% less people at the second session, we can say that this is the same as

94% of 250.
So, t, =250(0- 94)"_l since we have a geometric sequence
t, =250x0-94'
=235

(1 mark)

Method 2

6% of 250 :ix 250

100
=15

There were 250 —15 =235 people at the second session.

(1 mark)

Method 3
Use a calculator to generate the sequence by multiplying 250 by 0.94 each time.
The second term is 235.

(1 mark)

b. Method 1
From part a.,

t, =250(0-94)""
ts =250(0-94)"
=195-18...

There were 195 (to the nearest whole number) people at the fifth session.
(1 mark)

Method 2
Use a calculator to generate the sequence by multiplying by 0.94 each time.
The fifth term is 195.18...
There were 195 (to the nearest whole number) at the fifth session.
(1 mark)

c. We have a geometric sequence

all ="

so, S,

1—r (1 mark)

_250(1-0-94")
% 1-0-94
=3977-78
There were 3978 people in total.
(1 mark)
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Method 1
Use a calculator to generate the sequence and count the terms. (1 mark)
At the 28" session, the number of people attending would first drop below 50.

(1 mark)

Method 2
We have a geometric sequence so
t, =250(0-94)""
50 =250(0-94)""
S0 =0.94""!
250
0-2=0-94""
1Oglo(o : 2)= log,, (0 : 94’1_1)
1Oglo(o ) 2)= (n - l)loglo(O ) 94)
1= 10&0—(0'2) (1 mark)
log,,(0-94)
14 1Oglo(o ) 2)
log,,(0-94)

=27-010...
So the first time that the number of people attending dropped below 50 was at the 28"

session.
(1 mark)

Question 3

a.

P,=2P,_, —50 where P, =116
So, P,=2P-50
Since P, =116,
2P -50=116

2P, =166

P, =83
So 83 people attended the first session in Theatre B.
(1 mark)

In theatre A, the first five sessions had
250 +235+220-9+207 - 646 +195-18724 =1108 - 73...
There were 1109 people at the first 5 sessions in Theatre A (to the nearest whole
number).
In theatre B, the first five sessions had
83+116+182+314+578 =1273 people in attendance.
(1 mark)
So, Theatre B had 1273 —1109 =164 more people in attendance on the first day.
(1 mark)
Total 15 marks
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Module 2: Geometry and trigonometry

Question 1
a B ZABC = Z/TBC
0.7m
sin(£TBC)= ‘;Lp
& c P
0.5m _0-5
0-7
I m I m ZTBC =45°35" (to the nearest minute)
So LABC =45°35'
-
A 0.5m D
(1 mark)
b. In ABCT,
(BT)2 =0-7*-0-5 (Pythagoras)
BT =+/0-24
BT =0-489897...
So AB=1+0-489897...
=1-49m (correct to 2 decimal places)
(1 mark)
Question 2
a. In DGHA H
0.5
D 05 G
(DH) =0-5% +0-5°
DH =+/0.5
(1 mark)
In ACDH C
Im
2 12 2
(CH) =17 + (\/0.5) D™ s H
=1+0.5
CH =+/1.5
=1.22 (to 2 decimal places)
(1 mark)
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b. Area of base of actual bin  _ . 51x0.5m
=0-25m*
Area of base on scale diagram = Icm*
=lcmxIcm
=0-0lmx0-01lm
=0-0001m’
0.25 (1 mark)

" =2500. Since we are dealing with area we need to take the

root of this. Now 42500 =50.
The scale used is 1:50.

(1 mark)
Question 3
a. The bearing of 4 from B is 339°.
N
A A
21°
B
270° °
339 20
180°
(1 mark)
b. ¢’ =a’+b*> -2abcosC
2 _1ng2 2 .
(4B)’ =128 +156% —2x 128 x 156.cos 42 (1 mark)
(4B)’ =11 041.76...
AB =105m (to the nearest metre) (1 mark)
c. Using the sine rule
sin(/BAC) _sin42°
156 105 (1 mark)
sin(£BAC)=0-9941...
ZBAC =83°48' (to the nearest minute)
(1 mark)
d. Area= lbc sin 4
2
:%x 128 x156sin 42°
=6680-59....
Area is 6681m” .(to the nearest square metre) (1 mark)
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Question 4

a. MN =60+70+47+89+72
=338m

The distance from the east to the west boundary =163 + 187

Area of park = length x width
=338x350

=118300m?

b. In AORS,
OR* =117% +23?
=119-23...
So OR=119m (to the nearest metre)

=350m

(0) 140

117

.
R238S 140

(1 mark)

(1 mark)

117

(1 mark)

Total 15 marks
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Module 3: Graphs and relations.

Question 1
a. Three weeks after it opened, the gym had 50 12-month memberships.
(1 mark)
b. During the 11" week there were 100 —80 =20 12-month memberships taken out.
(1 mark)
c. The greatest number of 12-month memberships taken out were taken out in the first
week since the graph is steepest during that first week.
(1 mark)
Question 2
a. C
A
200 R=10x
180
160 C=5x+60
140
cost 120
(§'s)
100
80
60
40
20
» X
0 5 10 15 20
number in class
(2 marks)
b. i. Using the graph we look at the point of intersection of the two lines.
It occurs at (12,120).
There are 12 class members needed for the class to break even.
(1 mark)
i1. R =10x
C=5x+60
At break-even point, R=C .
So 10x=5x+060 (1 mark)
5x=60
x=12
So there are 12 class members needed for the class to break even.
(1 mark)
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c. When x=15, R=10x15
=$150
Whenx =15, C=5x15+60
=§135
Profit = Revenue — Costs (1 mark)
=$150-$135
=815
(1 mark)
Question 3
a.
300
250
200
number of casual
memberships 150
held by men
m
100
50
50 100 150 200 250
number of casual
memberships
held by women
w
The feasible region is shaded on the diagram above.
(1 mark)
b. P=2w+3m
From the diagram, the corner points of the feasible region occur at
(150,0), (100,100), and (200,0).
(1 mark)
At(150,0)  P=2x150+3x0
=300
At(100,100) P =2x100+3x100
=500
At(200,0)  P=2x200+3x0
=400
The maximum profit that can be achieved is $500.
(1 mark)
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300

250

200
number of casual
memberships 150

held by men
m
100
50
50 100 150 200 250
number of casual
memberships
held by women
w

This new constraint of m <50 introduces 2 new corner points on the feasible region

and eliminates the corner point (100,100) that we used to obtain the maximum profit.
Now,

m =50, into m + w=200
gives 50+ w=200
w=150

So (150,50) is one of the two new corner points.
Also m=50intom +2w=300

gives 50+ 2w=300
2w=250
w=125
So (125,50) is the other new corner point.

(1 mark)
Since P=2w+ 3m,

At(150,50) P =2x150+3x50
=450
At(125,50) P=2x125+3x50
=250+150
=400
From part b.
At (150,0) P =300
At (200,0) P =400
The maximum profit that can now be made is $450.

(1 mark)
Total 15 marks
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Module 4: Business-related mathematics

Question 1

a. i. The amount withdrawn on 15 July 2005 was
$14716-62 -$14391-62 =$325
(1 mark)

ii. The amount deposited on 31 July 2005 was $14453-12 -$14273-12=5180.

(1 mark)
b. The minimum monthly balance for July was $14 273.12. The annual interest rate was
2.4% per annum or 2.4% +12 =0.2% per month.
Now 0-2% of $14273-12
0-2
=——x14273-12
100
=28-55
So $28.55 was received in interest.
(1 mark)
Question 2
r
= PR" R=1+——-
a. A=PR 100
=40000x1-016" 644
= 4839322 100
(1 mark) 1-6
~ 100
=1-016
(1 mark)
b. Method 1 — trial and error
A= PR" from part a.
So 100000 =40000x1-106"
2-5=1-016"
(1 mark)

Forn=50, 1-016° =2-211... toolow
Forn=60, 1-016%° =2-59... too high
Forn=55, 1-016> =2-39... toolow
Forn=>57, 1-016°" =2-47... toolow

Forn=>58, 1-016® =2-51... just too high
So Micaela must wait 58 quarters; to the nearest quarter, for the amount in the

account to be at least $100 000.
(1 mark)
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Method 2 — logarithms
2-5=1-016" (fromparta.)
logo(2-5)=1log,,(1-016")
log,,(2-5)=nlog,,(1-016)
_ log,,(2-5)
log,,(1-016)
=57-725

(1 mark)
So during the 58" quarter there will be $100 000 in the account. It therefore takes 58

quarters or 14.5 years to have at least $100 000 in the account.

(1 mark)
Question 3
i 10% of $24 000 = $2 400
The equipment depreciates at $2 400 per year for 5 years.
So $24000 - 5x$2400
=$12000
(1 mark)
i V=P1-—
100
5
_24000{1-22 (1 mark)
100
=$7864-32
(1 mark)
Question 4
a. The loan is to be paid off in 12 years. To calculate Q; the monthly repayment, 4 =0,
i.e. the amount owing is zero when n =12 x 12 , that is, after 144 quarters or 12 years.
So n=144.
(1 mark)
Also, R=1+——
100
Now the interest rate per year is 9% which is (9 + 12)% =0-75% per period; that is
per month.
So R=1+27
100
=1-0075
(1 mark)
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AzzPR"-—ng!L:})
R-1

0=120000x1-0075" — Q(l 0075 - 1)
0-0075

0(1.0075" 1)

0.0075
257-71156Q =351940-4128

0 =$1365-64

=120000x1.0075"

(1 mark)

AzzPR"-—ng!L:})
R-1
1365 64(1-0075% —1)
0-0075

A=120000x1-0075% —

=54877-38
After 8 years, Micaela still owes $54 877.38. (1 mark)

d. Over 12 years, Micaela pays $1 365.64 per month.
In total she pays $196 652.16. The loan was for $120 000.
So Micaela pays $196652-16 —$120000 =$76 652 -16 in interest on this loan.
(1 mark)
Total 15 marks
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Module 5: Networks and business mathematics

Question 1
a. The shortest length of cabling runs through workstations 4, D, G, K and N and is a
total of 12m.
(1 mark)
b. The network does not contain an Euler circuit. An Euler circuit only exists if each

vertex in the network is of an even degree. Vertex or workstation B for example has
an odd degree of 3 as does E, F"and so on.
(1 mark)

(2 marks)
ii. 3+242+4+2+34+2+1+3+3+3+2+4+4=34m.
(1 mark)
Question 2
a. Immediate predecessors of activity M were E, F and /. (1 mark)
On the network below on each node are two numbers.
p4 L8] ka4
Finish

The first is the earliest start time and the second is the latest start time.
The earliest start time for activity F was 7 days. (1 mark)
The latest start time for activity K was 10 days.

(1 mark)
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b. The critical path is C, G, J, N.

(1 mark)
c. Minimum time required to complete the project is 17 days.

(1 mark)
d. Slack or float time for activity K is 14— (4 + 7) =3days.

(1 mark)
e.

M,6
Finish
N,6
[9]10]
(1 mark)
The critical path is C, G, F, M.

(1 mark)

f. i. Cut 1 day from activity G and 1 day from activity M. It is pointless to reduce

activity B since it is not on the critical path and even if it is reduced by 2
days, activities C and G still take 6 days after G is reduced by 1.
Similarly it is pointless to reduce activity N by 1 day since it is not on the
critical path and activity M can be reduced by only 1 and it is on the critical
path.
The maximum number of days that can be cut is 2.

(1 mark)

ii. The lowest cost to achieve this is $400+ $100=$500.

(1 mark)
Total 15 marks
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