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cugn In a certain town in Alberta, the time of sunrise for any day can be found using the formula

; (d-178)
| ii__) t = -1.79 sin ( 365 ) 6.3

where ¢ is the time in hours after midnight and 4 is the number of the day in the year.

a) Write a suitable window which can be used to display the graph of the function.
mak k= - \\'\‘\(‘\X'Ho V3 =%.0% X! [O‘ 659 3 3\33
win k=~ W40 He 2 =4S
(¢ PRI

b) Use the formula to determine, to the nearest minute, when the sun rose
onMay7 thel27“’dayoftheyear 9,343 X b~ K’& [Na,r§\~ mm}
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c) Detemnneonwhui\lldaysoftheyearthesunroseaﬂam
W= MRSt BSHG6SAT dow STOtaEM
) ‘3 ((a£3,842 %
Complete Assignment Questions #l #71

Assignment

O 1. The alarm in a noisy factory is a siren whose volume,Vdecibels fluctuates so that ¢ seconc

after starting, the volume is given by the function V() = 18 sin Et +60.

ﬂen?

a) What are the maximum and minimum volumes of
MAX - 1¥(l) Hoo ~ 18 dib
mn - 1g{-\Yrbo = adb 10
b) Determine the period of the function. yYst- - - -%- /- - .

. = 1%
poiod = AL _ o res . g P Hsee)

¢) Write a suitable window which can be used to display the graph of the function.

x[o, 10,5 4 [30,1®,10}

d) After how many seconds, to the nearest tenth, does the volume first reach 70 decibels?
9 Y, =10 iMuseek 48 = A% sec .

e) The background noise level in the factory is 45 decibels. Between which times, to the

nearest tenth of a second, in the first cycle is the alarm siren at a lower level than the
background noise?

I g, =4S iadusect 4-1+as.3 (bdwm 97+ a5 3sec)

f) For what percentage, to the nearest per cent, of each cycle is the alarm siren audible ov«
the background factory noise?

@ T onL 30 g udd{. o olarm can Yoo heard
fan 0-WQ1 & 3§ 3 -2, = a4 see
B My >gl]
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2. A top secret satellite is launched into orbit from a remote island not on the equator. Wher)

equator (i.e. the equator is used as the horizontal axis). Twelve minutes after it is launche
it reaches the farthest point north of the equator. The distance north or south of the equat

can be represented by the function d(r) = 5000 cos [%(: - 12)] where d(z) is the distance.

in km, of the satellite north of the equator f minutes after being launched.

a) How far north or south of the equator is the launch site? Answer to the nearest km.
losenC sik =0 d =369k nath.

b) Is the satellite north or south of the equator after 20 minutes? What is this distance to
the nearest kilometre?

+'=610““ d v 3'1b'§km f\W'\'h

c) When,tothencamttenmofanﬁnute,wiﬂd\esatelljteﬁrstbeZSOOhnsouthofme

equator? = N .
dv -asoo TPy SO0 m.(a'?(x-ug irlusect @
\d A * —asoo A= 5?: 3
3§ .3 mins |,

3. The height of a tidal wave approaching the face of the cliff on an island is represented

by the equation A(f) = 7.5 cos (-g—gt) where h(r) is the height, in metres, of the wave abov:
normal sea level ¢ minutes after the wave strikes the cliff.
a) What are the maximum and minimum heights of the wave relative to normal sea level?
O mMox s '1..7“\ ST gta e '].Y(-l) s ~-7Y
b) What is the period of the function?
Moot‘vj,/‘:.-s, = O.$mins -

¢) Haw high, to the nearest tenth of a metre, will the wave be, relative to normal sea level,
one minute after striking the cliff?

=\ - \\L(ﬁ\\\" =S.9m _
d) Normalsealevelis6me&mattbebaseofthecliﬁ‘.
i) For what values of 4 would the sea bed be exposed?

T Yo N.(SH' of He wave +is bm, btlow normal_
sea level MG see btd s exposad,
 h4 =L
ii) ;!o:vhlong,lt;dtheneamttes::jl!’ofanﬁnute,afterthewavestrikwthecliffdoesittake
91 T ot Ffj}%’o " abusect@ x - 3,97

. 3.% mins .
iii) Fof ho

w long, to the nearest tenth of a minute, is the sea bed exposed?

@ wond infl/ section po'\'ﬁ' G723 -2,9717
ar 512 = 195 = [ Qwing

——t—




O

§72 Trigonometry - Punctions and Graphs Lesson #9: Sinusoidal Functions

4. The depth of water in a harbour can be modelled by the function d(#) = -5 cos ’—(:: +16.4
where d(1) is the depth in metres and ¢ is the time in hours after low tide.

a) What is the period of the tide?

(.N.ﬁ()d"a/“: = b\w.,lf‘s .

T
b) A large cruise sh'i% needs at least 54 metres of water to dock safely. For how many
hours per cycle, to the nearest tenth of an hour, can a cruise ship dock safely? d (W-)

grogh u, = -s‘cm-';'.',t o .Y 4. 9501
93 M : - 2.oM3F " A
ket ab 2.043€ ¢ 1-958] 7. A hrs .

—%

5. A city water authority determined that, under normal conditions, the approximate amount o
water, W{r), in millions of litres, stored in a reservoir ¢ months after May 1, 2012, is given

by the formula W(f) = 1.25 - sin J—;t.

a) Sketctltl1e the graph of this function
over the next years. :
W (oition Lhis)

, \

re AN >~ +(Mmoaths )

b) In the summer of 2012, the authority decided to carry ou the following simulation to
determine if they had enough water to cope with a serious fire. :

“If, on November 1,2013, there is a serious fire which requires 300 000 litres
of water to be brought under control, will the reservoir run dry if water rationing -
. is not imposed?”

i) Explain how to use the graph in a) to solve the problem. 4 .

Nar \ s veorttl \§ - A’\' +=(€ ,'\'\u Omph Moves down,
0.3unts . T th gragh then FalS bilow Y t-axw The
(Lol wmm% [v-v Yogh Y ~0,3 '\'wu \evsects

i1) Will the reservoir run dry watbr ko mmpggﬁ}%;o in whﬁ%n'lﬁ"’;‘“ b,

will this occur? Yy .

\Vg-— fa month b = A 'Sm\j oM
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O Use the following information to answer the next two questions

The graph below shows how the number of hours (h) of daylight in a European city
changes during the year.

h? h 6}35 +(7sin(

360x
365

- x
]
0 365
April 21 April 21

6. Mid-winter is the day with the least hours of daylight. The number of hours of daylight, to
the nearest tenth of an hour, that there will be on mid-winter’s day is -

[ ]
(Record your answer in the numerical response box from left to right.) BI ‘ 2

win ValpL - :';(35'*'\(‘4\3 38
C .

7. The number of days after April 21 that mid-winter occurs is .

(Record your answer in the numerical response box from left to right.) "l

groph N=<§ﬁ§r@s(«@g&a§_§j |

ga > 25 |
- \wuseek & a3




