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Core: Data Analysis 

 

 

 

 

 

 

 

 

 

Section A: continu 

 
Tails off in the positive direction. 

 



Further Mathematics Examination 1 2011 

2 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Section A: continued 

 

Under 10% 

22 +32 = 54 countries 

 

160 countries. So the median of the 
variable percentage of internet users 
will have ½ of 160 = 80 countries either 
side of the median value. 

Add the frequencies until at least 80. 

32 +22 + 16 + 10 = 80. This gives the 
median equal to 20%. 

Median =20% 

 Region is a categorical variable with 3 
levels (city, urban, rural). 

Population density is a numerical 
variable. 

80 countries are below 20. 
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Section A: continued 

✓ 

û

û

✓ 
✓ 

✓ 

In 2000,Q1=5.6. 

In 1980, M=7.6. 

Q1 in 2000 is not greater 
than the median in 1980. 
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Section A: continued  

Use of calculator MENU 6 1 2 XLIST diastolic 
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Then use solve       

2.4

),
2.1

8.45.0(

=

−
=−

x

xxSolve  

Section A: continued  

Calculator: MENU 6 1 4 XLIST Diastolic YLIST Systolic 
a 70.2861309138 
b 0.78969538574 
r2 0.258188173669 
r 0.508116004145 
systolic =70.3 + 0.79 x diastolic 

DV = a + b x IV 

Interpretation of r2 in terms of explained variance.  

r2 =0.258 x 100 = 25.8% 

 

95% of values lie within 
two standard deviations 
of the mean. 

 

 Alternatively 

A z value of -0.5 means that the 
value is 0.5 standard deviations 
below the mean. So 
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END OF SECTION A 

Moderate negative association. So 
studentys who spent more time 
playing games tended to less fit. û

Both imply causation 

û

 

This represents a  
0.25 x 100 = 25% increase 
in the value. 

Need 3 values centred at 2006 

 2005 2006 2007 
 2016000 3900000 4830000 

MA(2)    
Centred MA(2)  3661500  

 

2958000 4365000 
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Module 2: Geometry and trigonometry 

 

 
 

 

 

SECTION B – Module 2: Geometry and trigonometry 

690 

1800 
 

 

 

23 m 

16 m 

 

Angle of depression 
numerically equals angle 
of elevation. 
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SECTION B – Module 2: Geometry and trigonometry 

 

 

Given two angles and a side so use the sine 

rule. 

Firstly calculate angle C 

C=180-60-80 

=400 

Applying the sine rule gives 

 

400 
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SECTION B – Module 2: Geometry and trigonometry 

A B 

ΔABC is a right angled 
triangle. Using Pythagoras 
to calculate AC gives 

 

OC =1/2 x 5 = 2.5 

 

2.5 

2 

1060 

18 cm 

∠P and ∠S are 
co-interior. 

S=180-74 

=1060 

SASàS by Cosine rule. 
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SECTION B – Module 2: Geometry and trigonometry 

 

1376.378 

 

0.8 m x 

By similar triangles 

 

Length TU = 1 + 0.58 

      = 1.58 metres 

 

Use similar triangles. 
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SECTION  B - continued 

ΔABD is similar to ΔABC with side BD 
corresponding to side BC 

  Small : Large 
Lengths    24 : 40 
      3 : 5 
Areas      32: 52 
      9 : 25 
   100 : A 
 

 



Further Mathematics Examination 1 2011 

12 
 

Module 5: Networks and decision mathematics 
 

 
 

 

 

 

 

 

 

SECTION B – Module 5: Networks and decision mathematics 

(1) 

(2) (3) 

(3) 

(3) (2) 

(6) 

2 step dominance implies 2 
consecutive arrows. 

Kip has a two step dominance over 
Lab and Kim. 
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SECTION B – Module 5: Networks and decision mathematics 

ACT shares a border with 
NSW only. Its degree or 
order is 1. 

ACT is shown by vertex D 

Queensland shares a border 
with the Northern Territory, 
South Australia and New 
South Wales. 

Queensland has degree of 3 so either vertex A or E. Must be vertex A to 
represent Queensland as it shares borders with: 

NSW vertex B (degree 4) 

SA vertex H (degree 5) 

NT vertex E (degree 3) 
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SECTION B – Module 5: Networks and decision mathematics 

This graph has 8 vertices, each of degree 3, 12 
edges and 6 regions. 

Require a graph that is not an isomorphic graph. 

Degree = 2 
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SECTION B – Module 5: Networks and decision mathematics 

 

 

The latest finishing time for activity L is 24 minutes. 
This represents the time that activity M must start. 
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SECTION B - continued 

Critical path is the 
longest single path. 

Paths: 
ABEHL 4 + 3 + 4 + 3 + 2 = 16 
ABEIK  4 + 3 + 4 + 2 + 4 = 17 
ACDEHL 4 + 5 + 2 + 4 + 3 + 2 = 20 
ACDEIK   4 + 5 + 2 + 4 + 2 + 4 = 21 
ACFHL  4 + 5 + 7 + 3 + 2 = 21 
ACFIK  4 + 5 + 7 + 2 + 4 = 22 Critical path 
ACFJ 4 + 5 + 7 + 5 = 21 
ACGJ 4 + 5 + 6 + 5 = 20 

û
û

û
û

✓ 
The degree of P and Q 
both need to either 
odd. 

An Euler line as starts 
and finishes at 
different vertices. Both 
P and Q are the only 
vertices of odd degree. 

Vertex P and Q 
could have 
degree of one, 
but all other 
vertices need 
to be of even 
degree 

An isolated 
vertex has 
degree of zero. 
An Euler line 
must pass 
through all 
vertices. 

Vertex Q needs 
to be of odd 
degree so could 
be 1, 3, 5 etc. 
So could 
include Q more 
than once. 

Both P and Q 
need to be of 
odd degree. 
The sum of two 
odd numbers is 
always an even 
number. 

The sum of 
degrees in any 
graph is always an 
even number as 
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SECTION B – Module 6: Matrices  
 

 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

SECTION B – Module 6: Matrices – continued 

Interpretation of the transition matrix 

• Column to row. 

Use of calculator or by hand as shown below 
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Alternative A 2BA is not defined as A2 which must be evaluated FIRST and is not defined-can only raise to a 
power a square matrix. 
 
Alternative B ABA 2−  BA is defined 3 x 3 3 x 4 to give a 3 x 4. So can then perform the subtraction as A is 3 x 4 
 
Alternative C BA 2+ is not defined as different orders (dimensions) 
 
Alternative D ABB −2 is not defined as AB is not defined 3 x 4 3 x 4 
 
Alternative E 1−A is not defined as can only take the inverse of a square matrix 
 
 

 
 
 
 

 

For a unique solution require the coefficient matrix to have 
a non zero determinant. So need to calculate the 
determinant of the four coefficient matrices. 

  

 

 

 
✓ 

✓ 

û

û

û

û
✓ 
û



Further Mathematics Examination 1 2011 

19 
 

SECTION B – Module 6: Matrices – continued 

 
 
 
After 10 weeks Rob receives 4479 votes and Anna 4663 votes. Anna wins by 4663-4479=184 (about 200 votes).  

 
 
 
 
 
 
 
 
 
 
 

After 1 week: 25% of Rob’s supporters change to Anna and 24% of Anna’s supporters 
change to Rob.  
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SECTION B – Module 6: Matrices – continued 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

This gives  

Calculate T100 to give long 
term  
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SECTION B – Module 6: Matrices – continued 

 
Since A =A-1 
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Now can equate elements in the same location. 

So for instance 
94

33
−
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=

k
which we can solve.  
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Solve
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AB will have 2 elements that are zero. 
 
















=
















×
















=

00
1210
65

65
43
21

000
200
100

AB

 

 

Use calculator. Input matrix A. Then A-1 to give 

 

To simplify this use exact(A-1) to give 

 

 

B has dimensions 3 x 2 
and AB will have 
dimensions 3 x 2 

Matrix A to minimise the number of zeroes in the answer will need to the 
smallest number of rows that have zeroes, that is one row. So A could possibly be  

 and B could be  
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END OF MULTIPLE CHOICE QUESTION BOOK 


