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1 EXAM-STYLE QUESTION

‘Water tides can be modeled by the function
(o) = asin [b(t + O] +d
where A(f) is the height of water at time ¢, measured in hours
after midnight.
AtBlue Harbor on Sunny Island the time between consecutive
high tides is 12 hours. The height of the water at high tide is
14.4m and the height of the water at low tide is 1.2m.
Ona particular day the first high tide occurs at 08:15.
a Use the information given to find the values of a, b, cand d.
b Plot the graph of the function and calculate the time of the
first low tide.
A fishing boat is only allowed to leave or enter the harbor if the
height of the water is at least Sm.
¢ Find the time intervals during which a boat could enter or
leave the harbor on that particular day.
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4 In Miami, Florida, the sun shines for 12.75 hours on the 21 June
and on the shortest day there are 10.65 hours of sunshine.
Given that the hours of sunlight over a year follows a function
of the form f(x) = asin[b(x + )] + d, find the values of , b, ¢
and d.

Use a graph of this function to find the number of hours of
sunshine on Tndependence Day, 4 July.
(Assume that there are 365 days in a year))
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Exercise 8F

1 Use the graph £(6) = sin 6 to deduce the graph and properties
of g(8) = csc b,

2 Use the graph of = cos x to sketch each of these functions.
N
a y=Scos2x b y:cus[x+§‘
)

c y=—dcos(m) d y=2cos(x+m)+ 1
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3 Use the graph of y = sin x to sketch each of these functions.
3sinx b y=sindy
¢ y=3sindx  d y=3(1+sin(3)

4 On the same set of axes, sketch the graphs of f(x) = cos2x and
¢(®)=2cosxfor0<x<r
How many solutions are there to the equation f () = ¢(x) in the
interval 0 < x < 77

For each of these functions, determine whether they are odd or
even, give the period of each function and hence sketch each of
the functions over the period 0 < x < 27

a f(x)=4sinxcosx

b g()=1-2sin’x

¢ h(x) = xsinx
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Exercise 8G

1 a Find the amplitude, period and phase shift of functions
iand ii below.
b Calculate the minimum and maximum values and sketch
each function.
i /(X):7sin[6[x+l\ +3
L 12/]

i /(x)pss;n[zngd

2 The voltage, ¥, produced by an AC generator is given by
o) = 220 sin(1207).
a Find the maximum voltage produced.
b Find the minimum voltage produced.
¢ Write down the amplitude of the function V.
d Write down the period of the function V.
e Sketch the graph of ¥ over two periods starting at £ = 0.




