MAV Solutions to 2004 Further Mathematics examinations


2004 VCAA Further Mathematics Examination 2

Suggested  Solutions

Core Data

1. a
Plotting points (1.68, 63) and (1.78,81)
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b. To find the regression equation , input Height (m (independent variable) and weight (kg) (dependent) into 2 lists and do a LinReg(a+bx) calculation.
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The regression equation  is 
[image: image3.wmf]
c. For this sample, 61% of the variation in the Weight of the people can be explained by the variation in their height.

2.a.

[image: image4.wmf]
b. The BMI data for males is in numerical descending order so


[image: image5.wmf]
c. Table 3 – Weight Rating by gender

	
	Gender
	

	Weight Rating
	Male
	Female

	overweight
	6      (35.3%)
	3     (14.3%)

	Not overweight
	11    (64.7%
	18     (85.7%)

	Total
	17     (100%)
	21     (100%)


(Nb. % are required for part d.)

d.
Yes, for this sample, weight rating is associated with gender. 85.7% of women are not overweight compared to 64.7% of males. 35.3% of males are overweight compared to only 14.3% of women.

e. 1. The two similar properties of BMI distributions for males and females are:

· Same median at 22.

· Same IQR value of approximately 4

2. Input BMI data for males into a list and do a 1-Var Stats calculation.

[image: image6.png]



So the mean for males is 23.9 (correct to one decimal place.)

3. The median gives a better indication of the typical BMI for males. As the distribution for males is positively skewed, the median is a better measure of the centre.

. Module 1 Number Patterns and Applications
1.a.   
[image: image7.wmf]
b. The annual % increase in the number of heating systems produced each year is 10%.

c. The number of heating systems produced in year 5 
[image: image8.wmf]
d. The total number of heating systems produced in 10 years is


[image: image9.wmf]
e. 
The difference equation is of the form 
[image: image10.wmf].

   
As the sequence is geometric, the general form of the difference equation is 


[image: image11.wmf] where b is the common ratio r. 

So b = 1.1 and c = 0.

Alternately, 
P2 = bP1 + c ( 2200 = 2220b + c



P3 = bP2 + c ( 2200 = 2420b + c

Solving simultaneously gives b = 1.1 and c = 0.

2.a.


[image: image12.wmf]
b. The greatest number of outlets that can be bought for $4400 is



[image: image13.wmf]
c. If a 20 square home requires 20 outlets, a 35 square home requires:



[image: image14.wmf]  

3.a.  
[image: image15.wmf]
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 EMBED Equation.3  [image: image17.wmf]
b. The number of heating systems sold in the first three years 

   
[image: image18.wmf]

 EMBED Equation.3  [image: image19.wmf]
    The number of heating systems produced in three years 

   
[image: image20.wmf]
% sold in three years = 
[image: image21.wmf] (correct to one decimal place)

Module 2 Geometry and Trigonometry
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1.a.

. 
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1b.
Using Pythagoras,
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1c.






Using Cosine Rule




[image: image25.wmf]
1.d.
Area of sail DEF
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2. 
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a. From the diagram above, the bearing of V from U = 360-(48+30)

 = 282° T.

b. Using the Sine Rule


[image: image29.wmf]
c. Find the length of VU

Using the Sine Rule, 

[image: image30.wmf]
Shortest distance to complete the race = 5.4 + 6.9 + 6.3 = 18.6 km

(Correct to one decimal place)

3
a..

	[image: image31.jpg]1m





	As the triangle is equilateral, angle XYZ must equal 60°.




b. 
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[image: image33.wmf]


c. 

	[image: image34.jpg]reflective material

X ¥





	
[image: image35.wmf]


Module 3 Graphs and Relations

1. a.

[image: image36.wmf]
b. Number of shirts that can be produced for $3000
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c. 
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d. 




[image: image39.wmf]
e.  Profit (P) equation
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f. 
[image: image41.wmf]Profit from sale of 345 shirts
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2.

 
[image: image43.wmf]


3.a. As the number of singlets sold is greater than 500, use 
[image: image44.wmf]
for the revenue equation.
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b.
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c. 



[image: image47.wmf]
Module 4 Business Related Mathematics

1. a. 
(i) Cost to pay off loan = 
[image: image48.wmf]
(ii) Total amount of interest paid = 
[image: image49.wmf]
   b.
(i)


[image: image50.wmf]
(ii) The effective interest rate is greater than simple interest rate as it is calculated on the average principal owing over the period of the loan. Simple interest does not take into account reductions in balance owing after repayments are made.

    c.  
The $650 price of the camera included 10% GST. 

The price before GST was applied was x where



[image: image51.wmf]
   d.


	Flat Rate of Depreciation

Book Value (BV)

Yearly depreciation = 
[image: image52.wmf]

[image: image53.wmf]
	Reducing Balance Depreciation

Book Value (BV)


[image: image54.wmf]
After 5 years


[image: image55.wmf]


Difference = $288.41-$260=$28.41

The flat rate method gives a greater rate of depreciation by $28.41.

2. a.

  
A = 0 as the loan is fully repaid in 4 years.

n = total number of repayments = 
[image: image56.wmf]
P = Principal (initial amount borrowed) = $12000

   b. 
Using TVM Solver
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The monthly repayment is $290.15 (correct to the nearest cent)

   c. 

   
 Total Interest paid


[image: image58.wmf]

[image: image59.wmf]
   d. 
Use TVM solver to calculate amount owing after 6 repayments
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  e. 
(i) As the loan must be repaid within the original period, n = 48-6 = 42 

        
     P = Amount to repay after 6 payments = $10688.78

(ii)  Using TVM Solver

 
       [image: image63.png]



The new monthly repayments are $293 (correct to the nearest dollar)

Module 5 Networks and decision mathematics 

1. a. 
(i) 
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(ii)   The shortest path between quarry Q and worksite W 


[image: image65.wmf]
   b.   
(i) A Hamilton Circuit describes the route required by the engineer.

2. 

[image: image66.jpg]
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2.a.

[image: image68.jpg]Table 1.  Activity table

i, Completion time Earliest Latest
Aty (hours) starting time starting time
(hours) (hours)
A 6 0
B 5 0
C o 5 5
D 2 ,
E 4 - :
F 6 7
: 4 1 n
i 4 9 13
z 2 13 16
4 3 15 15
K 18 18





  b. The critical path is BCEGJK. (Where Earliest starting time =Latest Starting time)
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   c. The shortest time in which the modified project can be completed is 15 hours.


Modified Project (reduced times / costs)
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d. 
(i) The critical path for the modified project is BCFI.

The activities that should be reduced to minimise completion time of project  are critical path activities B and F.

(ii) As the modified project can be completed in 12 hours (see diagram above), 3 hours can be saved by the reduction.

(iii) Cost Savings 
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