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Section 1 - Solutions

Question 1

The graph crosses the x-axis at 
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The graph touches the x-axis at 
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 so we have a repeated 
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The cubic graph comes down from the left so the 
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 term must be negative.

The rule is
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The answer is E.

Question 2

The graph of 
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 is reflected in the y-axis to become the graph of 
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The answer is C.

Question 3

The graph of 
[image: image11.wmf]ax

e

y

=

 has the asymptote 
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The graph of 
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The graph of 
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The graph of 
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The graph of 
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The answer is C.


Question 4

To obtain the graph of an inverse function you reflect the original graph in the line 
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Note that the point 
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The answer is A.

Question 5

Plot the data on your graphics calculator.
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The data would be best modelled using a logarithmic function.

The answer is A.

Question 6

The shape of the graph is that of a sin graph that has been translated 1 unit down and has a period of 
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Since we require a period of 
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The required equation is 
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Note that an equation involving cos could be created but it is not one of the options offered here.

The answer is B.

Question 7

Method 1
Use your graphics calculator to sketch the graphs of 
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 and find the point of intersection.

The x coordinate of this point of intersection is closest to 147(.

Method 2
Put your calculator in degree mode.
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Note that the period of the graph of 
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So there is only one solution to the equation 
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Therefore the closest answer is 147(.

The answer is D.


Question 8

Some key points to consider on the graph of 
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For these values of x, the corresponding value of y on the graph of 
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 will be zero.

Instantly we can eliminate options A and E.

The gradient of the graph of 
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 if we follow the pattern of the graph.  Hence the graph of 
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 must be positive for these values of x. We can eliminate options C and D.

The answer is B.

Question 9

The period of the graph of 
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Sketch the graph.
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We see that over the domains 
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 the function is not defined because these domains include value(s) of x where an asymptote exists.

Only over the domain 
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 is the function defined.

The answer is D.

Question 10

Average rate of change between 
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The answer is D.

Question 11
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The gradient of the tangent is 1.

The gradient of the normal is 
[image: image49.wmf]1

1

1

-

=

-

.


[image: image50.wmf](

)

0

0

sin

,

0

 when 

Now,

0

=

=

=

e

y

x


The equation of the normal to the curve at the point where 
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The answer is A.

Question 12

With 
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So         
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The answer is C.

Question 13
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 is the gradient function of the function g.

Hence the gradient of the graph of 
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The answer is D.


Question 14

Sketch the graph and draw
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the “right” rectangles.

The required approximation is given by
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The answer is A.

Question 15

Sketch a graph which is easy to do because the cubic function is in factorised form.
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Use a graphics calculator (
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Question 15 (cont’d)

Method 2
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The answer is C.

Question 16
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The answer is B.


Question 17

Method 1

The line of symmetry of a parabola occurs when 
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So, 
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Method 2

Sketch the parabola, which is upright, on your graphics calculator and then locate the minimum of the parabola (
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Calc).  This occurs at 
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Method 3
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We have an upright parabola with a turning point of 
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If the inverse function 
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be 1:1. So, 
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The answer is A.

Question 18
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But, 
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The answer is D.

Question 19

The expected value of X is given by
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The answer is C.

Question 20

We have a binomial distribution where 
[image: image83.wmf]45

 

and

 

50

,

85

0

=

=

×

=

x

n

p

.

The required probability is given by
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The answer is D.

Question 21

With 8 trials and a probability of success of 0.7 we would expect the graph to be negatively skewed.

If the probability of success was 0.5 the graph would be symmetrical.

Also 
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 so the highest part of the graph should be between 5 and 6.

The only feasible graph is E.

The answer is E.

Question 22
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Note also that standard deviations can't be negative.

The answer is D.


SECTION 2

Question 1
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ii. From the graph in part a. i., there are no local minima or maxima and no stationary points of inflection, hence there is no solution to the equation 
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 exists because we see from the graph in a. i., that f is a 1:1 function.
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(1 mark)

iii. 
Use the graph you have drawn in part a. i. and reflect it in the line 
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To Show.  
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Have shown

e.
Method 1

Use your graphics calculator to graph each of the functions 
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Method 2

As the points of intersection must lie on the line 
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Method 3
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The values of x for which 
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Total 16 marks


Question 2

a.
The probability that a randomly selected female donor at the facility will have a haemoglobin level that is considered high is 0.1.

(1 mark)

b. This is a binomial distribution because each time we select one of the 10, the probability that they have a level that is considered high is constant i.e. 0.1.
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c. We require x such that


[image: image122.wmf](

)

(

)

9

0

Pr

  

So

1

0

Pr

×

<

<

×

>

>

x

X

x

X



[image: image123.wmf]number

 

ole

nearest wh

 

 the

 to

165

164.9903

)

9,140,19.5

invNorm(0.

=

=


(1 mark)

d.
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Sketch the graph of 
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g. Use a tree diagram.

(1 mark) correct tree

(1 mark) correct probabilities on tree
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Question 3

a. 
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The amplitude of this function is 1. The normal height of the water is 1 metre.
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b.
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ii. Hence the volume of water in a 10 m length of fibreglass channel is
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ii. The maximum value of 
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(2 marks)

Note that the question did not ask for the maximum and minimum points on the fibreglass channel i.e. we were not looking to solve 
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When 
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So half a metre from either side of the fibreglass channel, the maximum and minimum gradients occur.

d. Sketch a graph.


We need to find the area shaded in the diagram above.

Firstly, find the two values of x where
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Question 4

a. Now, 
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c. We need to solve 
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Graph the function 
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d. Rate of change in first minute
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Rate of change in second minute
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So the rate of change of V with respect to t is greater in the first minute.

(Note that technically 
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 but the negative refers to a decrease in the volume of fluid present and so the fluid is decreasing at a higher rate in the first hour.)

(1 mark) correct rates of change

(1 mark) correct conclusion

e. i.
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A stationary point occurs when
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A stationary point occurs on the graph of 
[image: image169.wmf](

)

2

 when 

=

=

t

t

V

y

.

(1 mark)
ii. From the graph it appears that at 
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 there could be a stationary point of inflection. You must confirm that however. Use the first derivative test.
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At 
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, there is a stationary point of inflection.

(1 mark) answer

(1 mark) first derivative test

iii. If an employee momentarily stops the liquid from leaking then the gradient of the graph of 
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Hence the exact volume present is 
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f. From part e. i.,
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The product 
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