Year 2006

VCE

Further Mathematics

Written Examination 1

Suggested Solutions

( Kilbaha Pty Ltd 2006

[image: image51..pict]
Kilbaha Multimedia Publishing  ABN 47 065 111 373

PO Box 2227 

Kew Vic 3101

Australia

Tel: 03 9817 5374

Fax: 03 9817 4334

chemas@chemas.com

www.chemas.com

2006 Further Mathematics VCE Examination 1      



Page 1
Suggested Solutions Core

Question 1   D

Temperature is a numerical variable as it is described by numbers.  Town is a categorical variable as it is described by words. 
Question 2   B

Highest temperature is 38oC

Lowest temperature is 15oC

Range is 38 ( 15 = 23oC



Question 3   E

The Flattown distribution is approximately symmetric apart from the outliers of 18 and 19.


Question 4   C

48 is one standard deviation below the mean.

Approximately 68% lie within one standard deviation of the mean, so 100 ( 68 = 32% lie outside this region.  Half of 32% = 16% lie above one standard deviation greater than the mean and the other 16% are less than one standard deviation below the mean.  i.e. below 48.  16% of 400 = 0.16 ( 400 = 64

Question 5   D

Number of students sitting the test equals the sum of the columns of the graph 

= 2 + 3 + 2 + 3 + 6 + 6 + 7 + 11 + 14 + 16 + 18 + 12 = 100

Number of students with 30 or more marks

= 7 + 11 + 14 + 16 + 18 + 12 = 78

 
[image: image2.wmf]
Question 6   B
The median is the middle mark, i.e. mark of between 50 and 51 people. 

2 + 3 + 2 + 3 + 6 + 6 + 7 + 11 + 14 = 54

The mark of between 50 and 51 people will lie in the column that reaches to a height of 14.  This represents a mark of between 40 and 45



Question 7   A

[image: image3.wmf]

Question 8   C

Predicted weight = (20 + 1.11 ( 80 = 68.8

Actual weight = 67 (from table)

Residual = actual weight ( predicted weight

= 67 ( 68.8

=(1.8

which is closest to (2 cm.
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Suggested Solutions Core

Question 9  A

Use graphics calculator.

Use Stat Edit

list the square of the x values, 02, 12, 22, 32, etc. from table in L1
list y values from table in L2

Use Stat Calc Linreg(ax + b) ENTER L1,L2 ENTER

This gives y = 7.1 + 2.9x2
Question 10   C

To get April smoothed value using 3 mean moving average, get the average of March, April and May = 
[image: image4.wmf]
which is closest to 70



Question 11   D

Seasonal indices for the 12 months must add to 12.  Given seasonal indices add to 

1.30 + 1.21 + 1.00 + 0.95 + 0.95 + 0.86 + 0.86 + 0.89 + 0.94 + 0.99 + 1.07 = 11.02

seasonal Index for October = 12 ( 11.02 = 0.98


Question 12   C


[image: image5.wmf]

Question13   A

Deseasonalised figure for June which is month 6 = 373.3 ( 3.38 ( 6 = 353.02

Actual figure = S.I. ( deseasonalised figure = 0.86 ( 353.02 = 303.6 which is closest to 304
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Module 1 Number patterns and applications. Suggested solutions. 

Question 1   D

An Arithmetic sequence has a common difference. 

The only sequence given where you are adding the same number each time to get the next number is  (4, (1, 2, 5, 8 where the common difference is 3


Question 2   C


[image: image6.wmf]

 EMBED Equation.3  [image: image7.wmf]

Question 3   C

No sleep = 50 + 0.84 ( 50 ( 40 

= 50(1.84) ( 40 = 52


Question 4  A
The number of sheep at the start of the (n + 1)th 

year equals the number of sheep at the start of the n th year ( 1.84 ( 40 

S1 is the number of sheep at the start of the first year = 50

Sn+1= 1.84Sn( 40 where S1= 50

Question 5   D


[image: image8.wmf]
sequence is (1, 4, 9 …..
Question 6   E

Size of crystal after 14 days = 
[image: image9.wmf]
= 18.2 cm.
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Module 1 Number patterns and applications. Suggested solutions. 

Question 7   B
Values of points on graph are approximately 4, 9, 19, 39, 79.

It is not an arithmetic sequence because the points do not form a straight line, so not A, C, or D.

From the sequence above it is not a geometric sequence with r = 3 so not E.


[image: image10.wmf]

Question 8   D


[image: image11.wmf]
Total number of stamps bought in 5 weeks 

= 1 + 2 + 3 + 5 + 8 = 19

[image: image1.jpg]


Question 9   E

400 + 380 + 361 + …..

This is an infinite geometric series with r = 0.95


[image: image12.wmf]
Total weight gain eventually equals 8 kg.

Body weight eventually equals 73.4 + 8 = 81.4 kg.
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Module 2 Geometry and trigonometry. Suggested solutions. 

Question 1   B


[image: image13.wmf]
Which is closest to 410

Question 2   D


[image: image14.wmf]
which is closest to 53 cm.



Question 3   A

A is on contour line 300 m., which means it is 300m high.

B is on contour line 200 m., which means it is 200m high.

Difference in height = 300 ( 200 = 100m.


Question 4   C

Volume = Area of base ( height where the base is the shape

and the height is 24 m.


[image: image15.wmf]

Question 5   C


[image: image16.wmf]

Question 6   D


[image: image17.wmf]
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Module 2 Geometry and trigonometry. Suggested solutions. 

Question 7   E

Triangles BED and BCA are similar(AAA)

Hence, their corresponding sides are in the same ratio.


[image: image18.wmf]

Question 8   A


[image: image19.wmf]


Question 9   D

(OMP = (OPM since triangle OMP is isosceles

((OMP = 
[image: image20.wmf](180 ( 114) = 33

((AMP = 90 ( (52 + 33) = 5

(Bearing of P from M = 180 + 5 = 1850
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Module 3 Graphs and relations. Suggested solutions.

Question 1   D

Lines parallel to the X axis have equations of the form y = constant

Since the point (1,2) which lies on this line has a y value of 2, then the constant y value is 2 

so y = 2


Question 2   E

The symbol x marks the occasions when the depth of water is 10 m.  This is 4 occasions.



Question 3   C

The weight remains constant after 4.5 hours, so the lamp must have run out of gas after 4.5 hours.
Question 4   A

[image: image21.wmf]


Question 5   B


[image: image22.wmf]
Question 6   C


[image: image23.wmf]
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Module 3 Graphs and relations. Suggested solutions.

Question 7   E
Not A as there are other possible values e.g.

40 cows and 40 sheep

Not B as there are other possible values e.g.

20 cows and 60 sheep

Not C as it is the number of cows that cannot exceed 40

Not D as the number of sheep is less than or equal to 60


[image: image24.wmf] is one of the constraints given by the line joining the points (0,80) and (80,0)

(the total number of cows and sheep cannot exceed 80
Question 8   A

CP = 400 + 50n where n is the number of frying pans and CP is the cost price.

If n = 10, CP = 400 + 500 = 900

If 10 frying pans are sold at $90 each,

SP = 900

When CP = SP we have the break even point.

Question 9   C 

Point A can be found by graphing  y = 9x and

y = 
[image: image25.wmf]x  on graphics calculator, then press 2nd calc 

intersect then enter 3 times .  A is point (6,3).  

The only point that lies in the feasible region is (6,2)

If y is less than or equal to half the x value then it cannot 

be A where y = x, or B where half of 5 is 2.5, or D where 

half of 6 is 3 .

It cannot be E because 
[image: image26.wmf], but 

7 + 3 > 9                                                        
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Module 4 Business-related mathematics. Suggested solutions. 

Question 1   B


[image: image27.wmf]
Question 2   C

Minimum monthly balance for October = $473.92


[image: image28.wmf]

Question 3   E


[image: image29.wmf]

Question 4   B


[image: image30.wmf]
 

Question 5   E
Depreciation = $48000 ( 21000 = 27000

Number of copies = 
[image: image31.wmf]= 675,000


Question 6   C

Amount paid = 200 + 36 ( 68 = 2648

Interest paid = 2648 ( 2000 = 648


[image: image32.wmf]
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Module 4 Business-related mathematics. Suggested solutions. 

Question 7   D

Amt. before trade-in = 368 + 80 = 448

80% = 448

1% = 448 (  80

100% = 448 (  80 ( 100 = $560
Question 8   A

This is not simple interest because the balance is not increasing by the same amount each year

(not D or E

The balance increases annually(interest is credited annually (not B or C

hence, interest is compounding annually and is credited annually.



Question 9  B

Use graphics calculator

Apps – finance (TVM solver

to find the equal monthly instalments enter

N = 60

I = 9.2

PV = (18000

PMT

FV=0

P/Y = 12

C/Y = 12

Press alpha solve

Find PMT, i.e. equal monthly instalments = $375.40

Now change N to 10 and put cursor on FV and press alpha solve

After 10 repayments the amount owing is $15542.40

She borrowed $18000

(Amt. paid off principal = 18,000 ( 15,542.40 = $2457.60
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Module 5 Networks and decision mathematics. Suggested solutions. 

Question 1   B

Degrees of vertices going in a clockwise direction from the furthest left hand point is 

2, 3, 3, 2, 4

(number of vertices with an odd degree are those with a degree of 3, which is 2


Question 2   B

From 4 can go 1, 2, 3, 6, 8, 7, 6 but cannot get to 5

Since no roads go into 5, then starting from 6, 7 or 8 would not allow you to reach 5

( would have to start from intersection 5 and then could go 5, 6, 8, 7, 6, 8, 3, 4, 1, 2



Question 3   D

A circuit starts and finishes at the same point ( A is not a hamiltonian circuit

An eulerian circuit must go along every edge exactly once, but CBAGFEDC does not go along the edge GE ( not C

FGABCDE and FEDCBAG are hamiltonian paths ( not B

EFGABCDE is a hamiltonian circuit ( not E

There are at least 2 eulerian paths, GFEDCBEGAB and BEGFEDCBAG are two.
Question 4   D

Minimal spanning tree

It can be seen from the above diagram that edges of weight 3, 6, 8 and 10 are not included.  Weight 9 is included.



Question 5  E

From the table, G is an immediate predecessor of I.  This is not the case in A or D.

From the table, H is an immediate predecessor of J.  This is not the case in B. 

From the table, E is an immediate predecessor of F.  This is not the case in C.

(Not A,B,C or D
Question 6   C

Capacity of cut is a + b + c + e
d = 0 since a cut at b and c prevents any flow through d.
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Module 5 Networks and decision mathematics. Suggested solutions.

Question 7   C 

This complete graph with 6 vertices shows each vertex connected once each to every other vertex.  The vertices could represent 6 basket-ball teams and the lines show each team playing every other team once.


Question 8   D

A can be drawn as a planar graph

v = 4

f = 3

e = 5

v + f  ( e = 4 + 3 ( 5 = 2

Euler’s formula does apply to A

B can be drawn as a planar graph

v = 6

f = 5

e = 9

v + f  ( e = 6 + 5 ( 9 = 2

Euler’s formula does apply to B

C can be drawn as a planar graph

v = 6

f = 7

e = 11

v + f  ( e = 6 + 7 ( 11 = 2

Euler’s formula does apply to C



Question 8 (cont.)

E can be drawn as a planar graph

v = 7

f = 4

e = 9

v + f  ( e = 7 + 4 ( 9 = 2

Euler’s formula does apply to E
D is not a planar graph.  It is impossible to redraw D so that no two lines intersect except at the nodes.  ( Euler’s formula does not apply to D


Question 9   D

The critical path is BCEHJ.  If B is reduced by 4 hours, then A and B will both take 1 hour.  

Hence, C can start after one hour and not after 5 hours.  This will reduce the completion time of the project by 4 hours.
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Module 6Matrices. Suggested solutions. 

Question 1  B


[image: image33.wmf]

 EMBED Equation.3  [image: image34.wmf]= 12
[image: image35.wmf]
12 is taken out as a scalar multiple.


Question 2  D

A is a 2 ( 1 matrix

B is a 1 ( 2 matrix

C is a 1 ( 1 matrix

Matrix multiplication is only defined when the number of columns of the first matrix equals the number of rows of the second matrix.

(AB is defined

AC is defined

BA is defined

CB is defined

but BC is not defined

B has 2 columns but C does not have 2 rows.



Question 3  A

Use graphics calculator

Press 2nd Matrix – Edit – A – Enter 2 Enter 2

Enter 1 Enter 0 Enter 0 Enter 1 Enter

Press 2nd Matrix – Edit – B – Enter 2 Enter 2

Enter 2 Enter 1 Enter 1 Enter 0 Enter

Press 2nd Matrix – Edit – C – Enter 2 Enter 2

Enter 1 Enter 1 Enter 1 Enter 1 Enter

2nd quit

2nd Matrix A Enter (3(2nd Matrix B 2nd Matrix C) Enter

Gives answer 
[image: image36.wmf]
Or know A is the identity matrix so A3 = identity matrix so A3(B ( C) = B ( C

=
[image: image37.wmf](
[image: image38.wmf] = 
[image: image39.wmf]
Question 4  B

Blue won 1 competition in 2004

Blue won 1 competition in 2005

Blue won 2 competitions in 2006

So Blue column is 
[image: image40.wmf]
so only possibility is B

Green won 
[image: image41.wmf]
Red won 
[image: image42.wmf]


Question 5  D

MP = 
[image: image43.wmf]

 EMBED Equation.3  [image: image44.wmf]
Use graphics calculator

Press 2nd Matrix – Edit – A – Enter 2 Enter 2

Enter 1.2 Enter 0 Enter 0 Enter 1.35 Enter

Press 2nd Matrix – Edit – B – Enter 2 Enter 3

Enter 145 Enter 210 Enter 350 Enter 185 Enter 270 Enter 410 Enter

2nd quit

2nd Matrix A Enter 2nd Matrix B Enter Enter

This gives the answer 
[image: image45.wmf]
Question 6 E

A = 3 ( 2 matrix

( X is n ( 3 matrix

Answer is 3 ( 2 matrix

so n = 3

( X is 3 ( 3 matrix
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Module 6Matrices. Suggested solutions. 
Question 7  C

A = 
[image: image46.wmf]
det A = 4 ( 4 = 0

(no unique solution

x = 0

then 0 + y = 6

so y can only equal 6 ( unique solution

A = 
[image: image47.wmf]
det A = 1 ( (1 = 2

( unique solution

A = 
[image: image48.wmf]
det A = 2 ( 2 = 0

( no unique solution

x = 8, y = 2 has only one solution ( unique solution (8,2)

( number of unique solutions = 3


Question 8  E

                                  
[image: image49.wmf]


Question 9  B

[image: image50.wmf]
Hence, the population of birds that would settle at A, would gradually decrease to zero



End of suggested solutions 
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