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Section I – Multiple-choice solutions

Question 1

A discrete random variable is one that can be counted not measured. Depth, height, distance and weight are all measurements and so only the number of goals is discrete; that is, it could be 0, or 1 or 2 or so on.
The answer is C.
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symmetrical nature of the normal or the bell-shaped

curve.


The areas representing the other options are shown

Option B




Option C
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Option E
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The answer is A.

Question 3

We have a Binomial distribution with 
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The answer is B.


Question 4

The shape is that of a sine function that has been translated 1 unit up.

The period is 12.
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So the general equation
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Note that the amplitude is 1.

The answer is E.

Question 5
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So the sum is 
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The answer is C.


Question 6
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If two adjacent asymptotes occur at 
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The answer is D.

Question 7
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So
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is a factor.
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The linear factors of 
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The answer is D.

Question 8
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The answer is B.


Question 9
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The answer is E.

Question 10

Graph the two functions for 
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So the solution to the equation 
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The answer is D.

Question 11

If the graph touches at 
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. This rules out options C and D. The polynomial is of degree 3 so this rules out options A and E.

The only feasible option is B.

The answer is B.

Question 12
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All the graphs are shown. Option C shows a graph that is many:1 not 1:1.

The answer is C.


Question 13

We have 
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Let 
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Swap x and y.
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Rearrange
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Now, 
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A quick sketch (note that 
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So we have,
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The answer is A.

Question 14

The dilation by a factor of 2 from the x-axis means that the rule 
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The subsequent dilation by a factor of 3 from the y-axis means that the rule becomes
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The answer is E.


Question 15
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Also the gradient of the graph of 
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 is always positive so options B, C and E are out.

The answer is A.

Question 16
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The answer is B.

Question 17
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The answer is C.

Question 18

The function 
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[image: image48.wmf](

)

x

f

 there will be three stationary points.  None of these can be points of inflection since the sign of the gradient changes from positive to negative on either side of the points where x = a and x = c and from negative to positive on either side of the point where x = b.  This indicates a local maximum at x = a and at x = c and a local minimum at x = b as indicated in the diagrams below.  
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For a point of inflection with zero gradient to occur, the gradient to either side of the point of inflection would be positive or it would be negative as indicated in the diagrams below.
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The answer is A.

Question 19
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The left rectangle approximation is given by
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The answer is D.

Question 20
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The answer is D.

Question 21
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The answer is E.


Question 22

The graphs of 
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The answer is D.


SECTION 2
Question 1

a.
i.
Since the four supervisors have supervised the draws in the proportions given
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as required

(1 mark)

ii. Given that          
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So the proportion of nights that George supervised was 
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So the probability that George was the supervisor on a particular night was 
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b.
i.
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ii. Extend the tree diagram.
[image: image188.wmf]
(1 mark)
[image: image189.wmf]
[image: image64.wmf]672

0

288

0

256

0

096

0

032

0

)

6

0

6

0

8

0

(

)

8

0

4

0

8

0

(

)

6

0

8

0

2

0

(

)

8

0

2

0

2

0

(

)

,

,

Pr(

)

,

,

Pr(

)

,

,

Pr(

)

,

,

Pr(

February)

in 

n 

supervisio

 

 third

his

 

 to

on time

Pr(

×

=

×

+

×

+

×

+

×

=

×

´

×

´

×

+

×

´

×

´

×

+

×

´

×

´

×

+

×

´

×

´

×

=

+

+

+

=

O

O

O

O

L

O

O

O

L

O

L

L


(1 mark)

iii. Using the tree diagram in part ii. we have:
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c.
i.
Since we have a p.d.f.,
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ii. We require

[image: image193.wmf]
[image: image67.wmf](

)

...

10351563

0

1

30

25

0

0

2

2

×

=

-

ò

×

dt

t

t


Required probability is 0.1035 correct to 4 decimal places.
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iii. Let A represent the event whereby the time between each ball dropping is less than 0.1 sec

Let B represent the event whereby the time between each ball dropping is less than 0.25 sec
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Required probability is 0.0827 (to 4 decimal places).
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Question 2

a. The minimum distance of the shelf from the floor is 
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b. The maximum distance of the shelf from the floor similarly is 
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d. Sketch the graphs of 
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Find the two points of intersection that occur in this domain.
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e. The rate at which the distance of the shelf above the floor is changing is given by 
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f. From part e., 
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This function intersects the horizontal axis at 
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g. The two shelves are at the same height above the floor when 
[image: image95.wmf](

)

(

)

t

h

t

h

1

=

; 

that is, when

[image: image195.wmf]Late

On time

0.2

0.8

0.4

0.6

First

in Feb.

Second

in Feb.

Late

Late

On time

On time

Late

Last

in Jan.

0.2

0.8

Third

in Feb.

Late

Late

Late

Late

On time

On time

On time

On time

0.2

0.2

0.8

0.8

0.4

0.4

0.6

0.6


[image: image96.wmf]2

)

300

tan(

25

50

)

300

cos(

)

300

sin(

)

300

cos(

50

)

300

sin(

25

)

300

cos(

50

120

)

300

sin(

25

120

=

=

=

+

=

+

t

t

t

t

t

t

t

p

p

p

p

p

p

p


        
[image: image97.wmf]...

...,

7249

.

705

...,

7249

.

405

...,

7249

.

105

...

...,

1071

.

1

2

...,

1071

.

1

...,

1071

.

1

300

=

+

+

=

t

t

p

p

p


Over the domain 
[image: image98.wmf]]

600

,

0

[

Î

t

, we have


[image: image99.wmf]...

7249

.

405

...,

7249

.

105

=

t


So the two shelves are at the same height at 
[image: image100.wmf]72

405

 

and

 

72

105

×

=

×

=

t

t

 (to 2 decimal places).

(1 mark)
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Question 3

a.
Use a graphics calculator to sketch the function and calculate the x-intercept. The answer is 
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c. The inverse function 
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Simplifying we obtain:
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To find the x intercept let 
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The area required is shaded in the diagram above and is that of a triangle with base of width 
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Question 4

a. 
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b. According to this model the population of a colony can never equal zero because 
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c. Let 
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Now, a minimum occurs when 
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From (*), 
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[image: image160.wmf](

)

50

  

and

  

50

1

2

=

=

+

-

N

e

N

qt

t


The graphs of these functions intersect when
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For 2 points of intersection, for example as shown in the diagram below, 
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Consider the graph of 
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this confirms our answer to part d.)
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