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The graph of the function f(x)=-3 Iog(w%(x - 5)) +2 is shown at the right.

The function f defined above has one asymptote. Sketch the asymptote and state its
equation below. (2 KU)
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Sketch a line whose slope equals the average rate of change of f(x) with respect to
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Calculate the average rate of change of f(x) with respect to x when x changes from
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| to = Write your answer as an expression that gives the exact rate of change. (3 APP)

For negative one mark evaluate your expression with a calculator.

_For one bonus mark, underline or highlight this sentence and do not evaluate your expression with a calculator. - 1 ,{
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As x> -0, f(x)> - o0 / KUl Asx—>-3, f(x)- 1f(qﬂpmx) (2 KU)

Suppose that g(x)=1.5log,(0.5(x+6))+2. (10 APP) KA '.’D\

State the transformations required to obtam g from the | {b) Express the u'ansformatlon in map )/
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_(¢) Now apply the transfonnanon to a few key points on the
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Apply the transformation to the asymptote H..J Finally, sketch the graph of y=g(x).
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There are no solutions to the equation y = log, (-10). W If g(x)=(-10)", g[%] is undefined. (3 COM)
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Opie lent Brian and Stewie an amount of money at a rate of 8.40% p.a. (per year), compounded =3 F 4,
#/+/v. When Brian and Stewie finally repaid Opie, they had to pay back (in one lumpsum) =~ &  —+ = "

an amount equal to 1.5 times what they had originally borrowed. How much time passed before « & = . &

Brian and Stewie repaid Opie? pas i E P~ ﬁ

Assuming that P represents the (1)) Now solve the problem! (4 APP) :
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Brian and Stewie repaid e I
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Complete the following table. (8 TIPS)

log 25=2

log, x X
og, [;J F
log, (5\/_) —log, (52) ]:

When light passes through a certain material, it loses
2.5% of its intensity per millimetre of thickness.
This process can be modelled using the equation

1(d)=1,(1.025)"
travelled by the light through the material, 1,

represents the initial intensity of the light and 7(d)

represents the intensity of the light after having
passed through & millimetres of the material.

. where d represents the distance

Through detailed studies, scientists have determined that in /7
In a wooden artifact found in an archaeological excavation, the ratio of "*C atoms to "°C atoms is
Estimate the age of the wood used to make the artifact. (Recall that the half-life of “Cis

Let R(t) represent the

atoms is 1:10".

measured to be 1:2.7x10".
5730 years.) (5 APP)
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" Equal volumes of two solutions are mixed. If the pH of one solution is 1.8 and the pH of the other solution is 3.8, what
will be the pH of the mixture? (Assume that neither solution contains buffers, which would resist changes in pH.)
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' When is it appropriate to use a logarithmic scale? Give two examples to support your answer. (3 COM)
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