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Question 1 (24 marks)

Consider the following function:

h(x) = (e™* + 1)(x% — 4)

a. Express h(x) as a product of two functions f(x) and g(x), where g(x) is a non-linear polynomial. (1 mark)

graphs must still be to scale. (2 marks)

b. On the axes below, sketch the graphs of the 2 functions found in part a. No labels are required; however, the
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i. Solve f(x) = 0, expressing your answer using set notation. (1 mark)

ii. Solve g(x) = 0, expressing your answer using set notation. (1 mark)

iii. What does this imply for the set of values for x, such that f(x) x g(x) = 0? Justify. (2 marks)

iv. On the axes above, label all the x-intercepts of h(x). (2 marks)
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i.  Suppose one of the functions equals +1, what is the value of h(x) in terms of f(x) or g(x)? (1 mark)

ii. Solve f(x) = 1, expressing your answer using set notation. (1 mark)

iii. Solve g(x) = 1, expressing your answer using set notation. (1 mark)
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i. Show that h(x) — oo as x — Foo. Justify your reasoning using the end behaviour of each part of the

function. (3 marks)

ii. Determine the coordinates of any stationary point correct to two decimal places. Classify and justify its
type, referring to your answer in part e. i. (4 marks)
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iii. Hence, sketch the graph of the function h(x). Label all axial intercepts, the turning point and point of
inflections as coordinates correct to three decimal places. (5 marks)

4

N

[ /AR N

—
N
T

M

-4 -3 -2 4

24
-34
44
54
-6+
4
84
44

401
114

-124

=
-
N
w4
N
w
[\

Space for Personal Notes

MM34 [3.0] - AOS 3 Revision - SAC 3




G-lo NTOUREDUCATION VCE Methods % Questions? Message +61 440 138 726

Question 2 (18 marks)

A Kinetic sculpture is first designed using computer graphics that graph functions. For this specific kinetic
sculpture, it uses the following function:

f)=@x—-t)(x+1t)-e ™ x € [-m,7]

However, any single value for t only represents a snapshot in time. The parameter, t would need to be varied to
see the whole motion of the sculpture. Assume t > 0.

a. Explain how the shape of the sculpture changes as t increases. In particular, describe what happens at the
centre of the sculpture x = 0, and at the outer edges. Provide a justification. (3 marks)
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decimal places. (3 marks)

i. Sketch the graph of the function when t = 0. Label the coordinates of the minimum. (3 marks)

ii. Sketch the graph of the function when t = r. Label the coordinates of the minimum correct to two
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ili. Sketch the graph of the function when t = g Label the coordinates of the minimum correct to two
decimal places. (3 marks)
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c. The magnitude of the rate of change at a point is proportional to the amount of stress placed on that part of the
sculpture. Hint: Magnitude is found by both squaring and square rooting a value, e.g., VaZ2.

i. State the expression in terms of a constant of proportionality and t that represents the amount of stress at
any x, S. (2 marks)

ii. What is the amount of stress going through the point x = 0? (1 mark)

iii. Two beams are used to support the stress. They are both tangential to the stress when the stress is at a
minimum. State their equations. (3 marks)
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Question 3 (17 marks)
A skate park has a ramp with a cross section that can be modelled with the following function:

r(x) = (x —6)%2e™* —1,x € (0,k]

The ground is taken to be the x-axis. Note that part of the skate park goes below ground level. All measurements

are in metres.

a. Using Newton’s method, approximate a, where a is the first x-intercept of r(x), correct to 3 decimal places.

Using x = 0 as your starting value. (4 marks)
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b. Skaters start slowing down when the rate of change of the ramp is at its maximum. Where does this occur?
Provide your answer correct to 4 decimal places. (3 marks)
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c. After a skater starts slowing down, they start to travel in a parabolic path. The parabolic path and the ramp are
smooth and continuous at the point found in part c. The skater lands 10 m horizontally from the origin after
following this parabolic path.

i. Write three simultaneous equations that can be used to solve for the equation of the parabolic path. You
chose to write values correct to three decimal places where required. (3 marks)

ii. Hence, state the equation of this parabolic path correct to two decimal places. (1 mark)
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i.  Sketch the graph of (x). Label the turning points and endpoints correct to 2 decimal places. (4 marks)
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ii. Sketch the parabola on the same set of axes above. (2 marks)
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