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SECTION 1 – Multiple-choice solutions
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Question 1

Method 1
Sketch the graph of 
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The answer is E.

Method 2
The function 
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The answer is E.
Question 2

Method 1 – by hand
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The answer is E.

Method 2 – using CAS

Define 
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The answer is E.

Question 3
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Do a quick sketch.

There is no stationary point of inflection.

The local maximum and local minimum each occur at a point where 
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There is a point of inflection.

There are only two stationary points.

The answer is D.

Question 4
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The answer is C.

Question 5
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The answer is D.

Question 6

The mode is the most frequently occurring value. We want to find the value of X where 
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 is a maximum.

[image: image226.wmf]1

x

y

2

p

-

2

p

÷

ø

ö

ç

è

æ

=

2

t

a

n

x

y

1

=

y

Do a quick sketch.

The maximum is 0.75 and this occurs when 
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So the mode is 1.

The answer is C.

Question 7
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Note that 
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 because the graph is that of an inverted parabola with an axis of symmetry given by 
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The answer is D.

Question 8
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Sketch the graph of 
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The gradient of the graph is positive for 
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 the graph has cusps (i.e. pointy bits) and the gradient function is not defined at these points.
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The answer is D.

Question 9

Let 
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 be the image point.
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The image equation is 
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The answer is B.

Question 10

The graph of 
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 has been translated 1 unit up and 2 units to the left. The image of the point (2,7) under this transformation is (0,8) so this image point is in an equivalent position to the image graph as the point (2,7) is to the graph of 
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Therefore the gradient of the tangent will be the same; that is 3.
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is the required equation of the tangent.

The answer is E.

Question 11

Method 1 – using CAS
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The answer is C.

Method 2 – by hand
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The answer is C.

Question 12

This is a binomial distribution with 
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The answer is A.

Question 13
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Note that the point (0,b) becomes the point 
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The answer is A.

Question 14
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The answer is B.
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Method 2
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The answer is B.
Question 15
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The rate of change of y with respect to x is the 
gradient of the function or 
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The answer is E.

Question 16

Method 1 – using CAS
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The answer is A.

Method 2 – by hand
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The answer is A.


Question 17

We want to find 
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The answer is C.

Question 18

Do a quick sketch.
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The answer is C.


Question 19
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Do a quick sketch.
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The answer is A.

Question 20

For option A the events 
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For independent events
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For option B, if 
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So X and Y are independent.

The condition for independent events; that
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The answer is B.

Question 21
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The answer is D.

Question 22

The graph of 
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, we know that there are stationary points to be located at 
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The gradient is negative for 
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[image: image92.wmf]  

0

<

x

<

a

.

Only option A fulfils these requirements.

The answer is A.


SECTION 2

Question 1

a. Define 
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b. Graph 
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The local maximum occurs at 
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c. Using the answer from part b., for 
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d. i.
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 (1 mark) – correct endpoint

(1 mark) – correct shape including correct intercept
e. 
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(Note when a question is worth 2 marks some working, eg. the first line, must be shown.)
f. 
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Note from the graph of 
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(1 mark) – first branch and domain

(1 mark) – second branch and domain
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(1 mark) – first branch

(1 mark) – second branch

(1 mark) open circles at 
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To find b, substitute 
[image: image111.wmf]3

-

=

y

 into 
[image: image112.wmf]2

3

3

x

y

-

=





           
[image: image113.wmf]branch

 

for this

 

0

,

2

2

3

6

3

3

3

2

2

2

>

=

=

-

=

-

-

=

-

x

x

x

x

x


So 
[image: image114.wmf]2

=

b

.







     (1 mark)
The x  values required are 
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Total 15 marks


Question 2
a. 
[image: image118.wmf]3

,

45

=

=

s

m



[image: image119.wmf])

3

,

45

,

40

,

(

Cdf

 

norm

)

40

Pr(

-¥

=

<

X


               
[image: image120.wmf]...

04779

.

0

=


So 5% (correct to the nearest per cent) record less than 40 minutes.
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b. 
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The slowest time needed to receive a medallion is 43.427 minutes (correct to 3 decimal places). 
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Check your answer: 
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d. This is a binomial distribution with 
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Method 1 – using CAS
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Method 2 – by hand
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e. 
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g. i.
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 (1 mark)

ii. Draw a tree diagram.
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iii. 
Use the transition matrix
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and the state matrix for the first year 
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The probability that Jane will wear a bib in the tenth year is 0.3636 (correct to 4 decimal places).

(1 mark) – correct transition matrix

(1 mark)  correct power of 9

(1 mark) correct answer
iv. Try 
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From part iii., we see that a steady state has been reached.

The probability that Jane will wear a tattoo in the long term is 0.6364 (correct to 4 decimal places).

(1 mark)

Total 17 marks


Question 3

a. i.
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(1 mark)
ii. 
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b. 
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c. Method 1

Solve 
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Choosing the least value of x, we have 
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Method 2

Solve 
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Choosing the least value of x, we have 
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d. i.
Method 1
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Method 2

Using the result from part c., Method 2
Solve 
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The maximum value of h is 2.
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ii. 
Method 1 – following on from Method 1 in part i.,

Solve 
[image: image159.wmf]  

h

(

x

)

=

2

 for 

x



[image: image160.wmf]  

x

=

10

log

e

(

2

p

)

and 

x

=

10

log

e

(

4

p

)


The distances from the fence where the maximum height occurs are 
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Method 2 – following on from Method 2 in part i.,

Local maxima occur at
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The distances from the fence where the maximum height occurs are 
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e. We are looking for the average value of the function h.
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The landfill will be 
[image: image165.wmf]m
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 above the ground after it has been levelled.
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f.

[image: image166.wmf])
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 gives us the gradient of a tangent to the pile at x.
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 gives us the gradient of a normal to the pile at x.
Solve 
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Now 
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So the equation of the normal is 
[image: image171.wmf]  

y

-

0

.

217904

=

6

.

5

(

x

-

9

.

0374

)



     (1 mark)
When 
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The horizontal distance from the fence is 9.004m (correct to 3 decimal places).
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Total 12 marks


Question 4

a. Define 
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A is the point 
[image: image175.wmf]  

0

,

25

6

æ 

è 

ç 

ö 

ø 

÷ 

.
(1 mark)

b. Method 1

Graph 
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T is a local maximum with coordinates (10,5).

The y-coordinate of A is 
[image: image177.wmf]  

25

6

 from part a.
The difference in height between points T and A is 
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The y-coordinates of A is 
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 from part a.

The difference in height between points T and A is 
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c. At point B, 
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Note that the other solution of 
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d. 
The gradient of the line BC is 
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Method 1
Using 
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Method 2
Using point B 
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e. C is the point (22,8).

At the point where 
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f. The new flight trajectory is that of an inverted parabola with a turning point at (22,8). Therefore the maximum height above sea level that Victoria will have is 8m. (Note that this occurs at point C so Victoria loses altitude on this new flight trajectory).

(1 mark)


g.
i.
Point E is located at the point where 
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ii. Point F is located at the point where 
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The parameter k affects the ‘width’ of the parabola with equation 
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Comparing the value of k in part i., we see that as the parabola becomes ‘wider’ the value of k increases. 
Safe territory extends to the right of F and beyond the point where 
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So Victoria will land in safe territory for 
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The path defined by 
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The image equation and hence the equation of the transformed flight path is
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i.
Method 1
Find where the flight path hits the ground; that is, 
solve        
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Reject the first answer since 
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Since 
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 and safe territory occurs for 
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 (1 mark)
Method 2
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 so at point F the ground is 0.46296m above sea level.
On Victoria’s flight path when 
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 so at point F, Victoria is 0.5244 m above sea level.
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Since 
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, Victoria is still above the ground at 
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 so we know that she will land to the right of point F and therefore she will land in safe territory.
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