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Question 1
a. The independent variable is the year, because the salary depends upon the year.

b.(i) The average salary increase is the gradient of the line given by the regression equation,
y=20.9 + 10.99x. The gradient is the coefficient of the x.
Hence, average salary increase = 10.99 thousands of dollars per year.

=$10990 per year

b.(ii) Year 2005isx =15
y=20.9 +10.99 x 15

y = 185.75 thousands of dollars
y = $185 750

c.(i) For 1995, x=5
y=20.9+10.99 x 5=75.85

Difference hetween this value and the value on the time series pI ot whichis70=70—-7585=_585
c.(ii)
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d.(i)

Yer x) |1 |2 |3 |4 |5 |6 |7 |8 |9 |10

Year? (x%) 1 4 9 16 |25 |36 |49 |64 |81 |100

Averagesalary |45 |47 |50 [58 [70 |78 [93 |105 | 126 | 142
(y) ($000s)

d.(ii)
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d.(iii)

Using the graphics calculator, Stat menu, and putting x%into L, and average salary intoy gives
the regression line, y = 1x? + 42.89

i.ey=4289+1x>

d.(iv)

y=42.89+ X2

In 2005, x =15

= x% =225

-y =42.89+ 225 = 267.89 thousand dollars
-y =%$267,890

d.(v)
The points on thisresidual plot are randomly scattered above and below the liney = 0, which
suggests that the x* transformation has been successful in linearising the time series plot.
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Question 1(a) _ (b)
Arithmetic sequence with S, = 2[2a+(n-1)d]
a=2 2
n=3 a=2
d=3 n=10
t;=a+2d =3
ty=2+2x3=8 So=>[4+9x3
So =54+27]
So =155
© Question 2

t,=50=a+(n-1d
50=2+(n-1)x3

dragonscal e:dogwort:honey=3:2:4
Total of these parts=3+2+4=9

48=(n-1)x3 Fraction dogwort = %

16=n-1

17 So for 27 grams, need % of 27 = 6 grams of dogwort.

=n

In the 17th week

Question 3(a)

T =2T,-11 (b)

T, =Ty =2T,-11=27 T3=2T,-11

= 2T, =38 T;=2x27-11

=T, =19 T3=43

ButT]_:k T4=2T3—11

~ k=19 T,=2x43-11
T,=75
Tg=2x75-11
Te=2T;-11
Tg =2%x139-11
Te- = 267

There are 267 sick dragonsin week 6
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Module 1 Number patternsand applications. Suggested solutions.

Question 3(c)

The sequenceis 19, 27, 43, 75, 139, 267.....
This sequence is neither an arithmetic sequence
nor a geometric sequence because it does not
have a common difference or acommon rétio.

Question 4(a)
Thisis ageometric sequence with

a=80

They added 5 km?in the fifth year.

Question 4(b)
S = a(l—r )

80~ ;)

ol
2
S =160(1- ( )

S =157.5 km?

Question 4(c)
Total area = 230 + S_of ageometric series

=230 +- &
1-r

=230 +160
=390 km?
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Module 2 Geometry and trigonometry. Suggested solutions.

Question 1(a)
Area = 1bcsinA
2
Area = % %1203 x 951sin80°

Area =563336.13
Area = 563336 sguare metres to the nearest sqm

(b)

Using the cosine rule

(PR)? = 12037 + 9512 — 2 x 1203 951 x cos80°

(PR)? =1954284.563

PR=/1954284.563
PR =1397.957
PR =1398 m to the nearest metre.

(©)

Using thesinerule
951  1397.957

sn/RPQ  sing0°

951sin80°

1397.957
SN/RPQ = 0.6699

Z/RPQ=sin"10.6699

/RPQ = 42.06°

Bearing of R from P = 90° — 42.06°
Bearing of R from P = 47.94°

SN/RPQ =

(d)

Area= %bcsinAwhereAistheangle SPR
/SPR=48-15=33°

Area = %><1048><1397.957sinf:’»30

Area = 398964 sq metres

Area = 398960 m?
to the nearest 10 square metres.

Bearing of R from P = 048°T to the nearest degree

(€)
Area of camping ground = 398964 + 563336
Area of camping ground
= 962300 square metres
to the nearest 10 square metres.
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Question 2
@) | 240 C

280!

i 80

< 320

Using Pythagoras' Theorem
BC? = 80% + 280% = 84800
BC = /84800 = 291.2

= 291m to the nearest metre

(@)(ii)

130

Using Pythagoras' Theorem
CD? =130 + 400% = 176900

CD = 176900 = 420.6
CD = 421 m to the nearest metre.

400

(b) 400
D
130
0

C

tan@ = 4—00

130
o =720

Hence, bearing of D from C is 360- 72 = 288°T
Vertical height of thetree, T, aboveC =450 - 280 - 92=78

tano = 7—8 = o =18°
240

Bearing of T from C= 270 +18 = 288°T
Since both D and the tree are on the same bearing from C, the pine tree is on the proposed

road from Cto D

78

240
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Question 1 (b)(1)

€)] _ . Train goes fastest when the graph is stegpest.
Stops at station CD for 2 mins By eye this could be AB or EF.

Stops at station GH for 1% mins.

Total time stopped at both stations = 2 + 1%

Total time stopped at both stations = 3% mins

For the section EF the train goes600 min 3
minutes.

For the section AB the train only goes 500min a
longer period of time than 3 minutes, namely,
3.5 minutes.

Hence, the train goes fastest in the line segment
EF

(b)(i)

Speed for EF section = 600 + 3 = 200 metres/minute

Question 2(a)
The line RQ contains the points (0,12) and (8,0)

For theline 2x + 4y = 32
When x =0
4y=32=y=8

S0 (0,8) lieson thisline.

For the line 30x + 20y = 240
When x =0
20y=240=y=12
~.(0,12) lieson thisline.
Wheny=0

30x=240= x=8

~.(8,0) lieson thisline
Hence, RQ isthe line 30x + 20y = 240
.e3x+2y=24

(b)

Solving the two linear equations
30x+ 20y = 240 and 2x + 4y = 32
simultaneously, gives
3x+ 2y = 24(1)
X +2y=16(2)
D-(2)—>2x=8
= x=4
Substituting x = 4in (2)
2y=12
=y=6
. Pisthe point(4,6)

c(i)

T=5x+7y

c(ii) Coordinates of boundary intersections Thrill time
(0,0) 0+0=0
(0,8) 5x0+7x8=56
(4,6) 5x4+7x6=62
(8,0) E5x8+7x0 =40

Maximum thrill time = 62 minutes.
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Question 2(d)
y
A
12
4
8 Required Region@
O X
T(2,0) 8 16
2(e)
AtS orx=2
2X+4y=32
s 4y=28
=>y=7
Sispoint (2,7)
At(200 T = 8

At (2,77 T=8+56=64
At(4,6) T=16+48=64
At (8,00 T=32
Hence, number of rides to maximise thrill time
are the points that lie on the line SP and between
Sand P, or Sor P, and where the coordinates are
integer values because you cannot have afraction
of aride. The only integer x value between2 and 4 is 3
whenx =3
2X+ 4y =32 becomes 6+ 4y = 32

=4y=206=y= 6% which is not possible

So the only possible number of rides of each type are
2 on the Xceletron and 7 on the Y ellevator
or 4 on the Xceletron and 6 on the Y ellevator
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Module 4 Business-related mathematics. Suggested solutions.

Question 1

a.(i)

the balance went from $3600 to $3000 so $600
was withdrawn on 2 February.

a.(ii)

There was a balance of $3000 and then $85.50
was deposited so this amount was added to the
previous balance. So account balance for 14
May = $3085.50

b

Her balance up to 15 December was $2400. This was the minimum balance for the month.

Interest = 2400 x E Interest = $7.20
100

Question 2(a)

100
416 = 4000x Rx 2
100
R 416 %100
4000 2
R=5.2%

2(b)
a8%=28 _ 0048
100

c=1+0.048=1.048

C.
A=PR"

4416 = 4000R?
R? =1.104
R=+/1.104 = 1.050714

1+ =1050714
100

— ' 0050714
100

=r =5.07% to 2 decimal places

Question 3(a)

Amount depreciation = 23600 - 7000
Amount depreciation =16600
23600 x Rx 5
100

16600 x 100

~ 23600x5
R=14.0678
R =14.1% to one decimal place

16600 =

(b)
A=P1——)"

100
7000 = 23600(1— ——)®
100

5
0.2966101695 = (1— L)
100

1

(0.2966101695)5 =1 ——
100

0.7842187242 =1— ——
100

' _ 02157812758
100

r = 21.6% to one decimal place
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Question 4(a)(i) 4(a)(ii)
r =8% per annum = 2% per quarter 4 quartersin each year x 4 years = 16 quarters
R=1+-2 =102 n=16
100
Question 4(b)

1500(1.02%6 — 1)

A= 20000(1.02)° — 50

A<O
Hence, theloan can berepaidin 4 years.
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Question 1(a) (b)
Routes from Amity to Bevin

A—» D 3+10=13

B»F 7+ 5=12

B» G 7+4=11
C®»E®F 5+ 5+5=15
C”E>G 5+ 5+4=14
Hence, length of shortest path is 11 km.

Bevin

Question 2(a)

Each node is of even degree except for the node at Amity and the node connecting P and S.
When all nodes are even except for two, then it is possible to pass over every line once aslong as
you start at one of the nodes of odd degree and finish at the other node of odd degree.

(b) (©)
Y ou start at Amity which is anode of odd The competitor must avoid road J at the end of
degree so must finish at the other node of odd road H, otherwise he will not be able to pass

degree, namely, the node connecting Pand S along the roads ABC and E and end up at the
nodejoining Pand S.

(d)
After traveling along all roads from Amity to P, then travel along road S again to get to Carter.
(€)
_______ (D,10)
A3Z) T __\\\
(A, ),, .
Amity @ =
I B,)7) ;
l \ (F.5).w------@Bevin
(Cis)i ‘k P ) /I
Y . ¥(G4)
Q




2002 Further Mathematics VCE Examination 2 Page 12
Module 5 Networ ks and decision mathematics. Suggested solutions.

Question 3(a)
Q

M,2)

Bein_ (1) &

(b)()
(B) | OPSQK H (B)

(b)(ii)
Totd length=2+3+3+2+1+8+3=22km.
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