Year 12 Topic 2 Trigonometric Functions and Graphs Time: 3 Weeks

TOPIC: Trigonometric Functions Syllabus pages:
51-52
Sub Topic: Trigonometric Functions and Graphs MA - T3

Focus:

The principal focus of this subtopic is to explore the key features of the graphs of trigonometric functions and to understand and use basic
transformations to solve trigonometric equations. Students develop an understanding of the way that graphs of trigonometric functions
change when the functions are altered in a systematic way. This is important in understanding how mathematical models of real-world
phenomena can be developed.

Student Outcomes: MA12 -1,5,9, 10

A student:

» uses detailed algebraic and graphical techniques to critically construct, model and evaluate arguments in a
range of familiar and unfamiliar contexts MA12-1

» applies the concepts and techniques of periodic functions in the solution of problems involving trigonometric
graphs MA12-5

> chooses and uses appropriate technology effectively in a range of contexts, models and applies critical thinking
to recognise appropriate times for such use MA12-9

»  constructs arguments to prove and justify results and provides reasoning to support conclusions which are
appropriate to the context MA12-10

Student is able to: Implications, considerations Resources
and implementations
(1) Examine and apply transformations to |- use technology or otherwise to | Other resources: _
sketch functions of the form examine the effect on the Video: Transforming trigonometric
] graphs with Desmos, here.
y = kf(a(x + b)) + c, where graphs of changing the Desmos file used in the video is here.
a, b, c and k are constants, in a Variety amplitude y = k f(x), Worksheet: HOW to draw trlgonometr.lc
. graphs, here, with a teacher PowerPoint,
of contexts, where f(x) is one of the period, y = f(ax), here
sin x, cos x or tan x. the phase, y = f(x + b), and
-State the domain and range. the vertical shift, From Mathematics 2 Unit /
-State the period and amplitude y=fx +c Advanced: 2017-14a, 2016-6, 2016-8,

2013-6, 2010-8c, 2006-7b(i)(ii),
2001-4¢(i), 2000-6a, 1996-7a,

-use k, a, b, c to describe 1996-10a(i)
transformational shifts and From Extension 1: 2015-10
sketch graphs.

<{Pupils should be lead to the

fact that the amplitude is ‘a|
2r

and period is 7 for

y =asinnx } )

Graph functions of the form:



https://educationstandards.nsw.edu.au/wps/portal/nesa/11-12/stage-6-learning-areas/stage-6-mathematics/mathematics-advanced-2017
https://drive.google.com/open?id=1FgZYa8byrKB7HkDDgJQ9nC6r36Pyk3LY
https://www.desmos.com/calculator/du2gpdcg9u
https://drive.google.com/open?id=1a_Zz7whmeqJ-jI7cKpqSQ0C13UyFl7ko
https://drive.google.com/open?id=1H4IDpulkRMTx6TmJZrC3yEzZc4BfLpQ3
https://drive.google.com/open?id=18uDL-okRvjVDELzc_p0d2GuhQg3gwDkL
https://drive.google.com/open?id=1mENe8ke4NoDPEcnkiTQKNBBbH58YX0yt
https://drive.google.com/open?id=1mENe8ke4NoDPEcnkiTQKNBBbH58YX0yt
https://drive.google.com/open?id=14grtatlxuudHS64FaT-yWV14ahni6VO6
https://drive.google.com/open?id=1cUCLNBcElzJsD4obTauVnyUoYog2fX68
https://drive.google.com/open?id=1tliAP1X__ZDwRSgQz4bOqAt_80uC6rkI
https://drive.google.com/open?id=1PSQBt5Q0lHIovz6y3ID92E3O8ZWZSpnd
https://drive.google.com/open?id=1dSSz4phfMRgjUYWa7CKuFYR9Vy06Awqp
https://drive.google.com/open?id=1o9Fu6_S8AQjKWEHNCFvQUnW47yRPQe4a
https://drive.google.com/open?id=1o9Fu6_S8AQjKWEHNCFvQUnW47yRPQe4a
https://drive.google.com/open?id=11DTLYRH8J6uXdZPISMM2_aUmka0YGVvs

y=asinbx y=asinbx+c
b

>

y=asin(bx+e) o They

should graph ¥ = ¢ sin(bx +¢)
by suitably transforming the
axes for Y = SMX

e.g. y:sin2x’ y:4COS3X,

y= %sin(% x)

b

y=5+3cosx

9

y=3-sin2x

NOTE: Y =4cos(2x—)
should be graphed as
y= 4cos2(x—£)
with a period
T

of 7 and a phase shift of 2 to
the right.

(i) | Solve trigonometric equations 0<x<2r Other resources:
. ) ) e.g. Solve for V=X>= Worksheet: How to solve tri tri
involving functions of the form: orksheet: How to solve trigonometric
N 2sinx =1 equations, here, with a teacher
— 1
kf(a(x tDb)+c=0 ) o M PowerPoint, here.
using technology or otherwise, within (ii) 3 cos’ x+2sinx—2=0
a specified domain (in degrees and B From Mathematics 2 Unit /
radians). (iii) COsXx =secx Advanced: 2016-11g, 2015-12a,
2014-7,2012-6, 2011-2b, 2009-1e,
2007-4a, 2007-7b(i), 2005-2a, 1999-10a
From Extension 1: 2009-3b(i)(ii)
(iii) | Use trigonometric functions of the Other resources:

form g(x) = kf(a(x + b)) + cto
model and/or solve practical
problems involving periodic
phenomena.

An example of a periodic phenomenon
which can be modelled using a sine
curve is the rising and falling of the tide
in a body of water such as Sydney
Harbour. This concept could possibly
used as the basis for the
investigative-style assignment.

e A website in which predicted
tides are shown in a graph is
here.

e This website compares
predicted tides to actual tides,
here and here.

e Videos: How do tides work,
here and here.

e Article about tsunamis,
including one which reached
Sydney, here.

e The graph in the previous
article would have been drawn
with equipment like this.



https://drive.google.com/open?id=1kJMKCAxgqCsWjlIE3115fdjoEd7Ngxq9
https://drive.google.com/open?id=1Wq_cUjtJsH3508JJWzqVCWlA4KH1wn4H
https://drive.google.com/open?id=1mENe8ke4NoDPEcnkiTQKNBBbH58YX0yt
https://drive.google.com/open?id=1Lnwzhw6FL0W_cJIyzZL1Lytwu4GW11-Y
https://drive.google.com/open?id=1CHxwVm9m-iTk7CRBv_bgoudkxhx-siwH
https://drive.google.com/open?id=13Pv4s2T2PfFB65mzsc7zbnz-HpqL9Bpp
https://drive.google.com/open?id=1cv-Mx8Xr7HQO82-3ma_kRJ4b-24qT28K
https://drive.google.com/open?id=1vmz0svHERTw5rYBpy7YsaMU3jzY3Vq4L
https://drive.google.com/open?id=1F9tZpXcpolMAtQQtdoJxFKMzpwxKUQUn
https://drive.google.com/open?id=1F9tZpXcpolMAtQQtdoJxFKMzpwxKUQUn
https://drive.google.com/open?id=13SUSN9h3vhwvQQYUMxyidXKi3ZM16N23
https://drive.google.com/open?id=12nu16PybDhnOiw4eZ2MseYB4uCW2ZSZl
https://drive.google.com/open?id=1h6-3O84NcZ8lcae0OYJOclDgKMnFGPGr
https://www.willyweather.com.au/graphs.html?graph=outlook:5,location:17797,series=order:0,id:sunrisesunset,type:forecast,series=order:1,id:tides,type:forecast
http://new.mhl.nsw.gov.au/data/realtime/oceantide/Station-213470
http://new.mhl.nsw.gov.au/data/realtime/oceantide/SydneyTide
https://www.youtube.com/watch?v=6IyRE9azhwQ
https://www.youtube.com/watch?v=pwChk4S99i4
https://theconversation.com/yes-a-tsunami-could-hit-sydney-causing-flooding-and-dangerous-currents-103348
https://en.wikipedia.org/wiki/Tide_gauge#/media/File:CascaisTideGauge_Interior.jpg

e Two HSC questions which
could be used as investigations:
2016-13a, 2004-7a

Another example is time of
sunrise/sunset and number of daylight
hours of each day during the year, here.

From Mathematics 2 Unit /
Advanced: 2018-15a, 2013-13a,
2009-7b, 2002-8b

From Extension 1: 2016-13a, 2004-7a,
1997-3a

(iv)
ME

Sketch Inverse Trigonometric Graphs

These graphs to include ones
where the graph has been
translated vertically and
horizontally.

— hain]
e.g. y=2sin 3x’

y=mcos " mx
b

y=2tan"' ()

>

y =§+2sin"‘(§) .

See Graphs of Inverse
Functions

Harder functions include:

. -1
=Ssin Xx+CoS Xx
e.g. Y ,

y=tan"'x+ tan_l(i)

where *#0

Tx +cos(2x -1

y =2sin
Investigate the fact that
cos ' (cosx) # x

(a) Graph ¥ = cos'(cos x) by
plotting points to see
behaviour of this function.

_ -1
(b) Graph Y = ¢08 (COS r ) and
corresponding graphs for
y =sin~' (sin x) and
y=tan™ (tan x)
See Harder Graphing and
Harder Graphing Solutions



https://drive.google.com/open?id=1_JyHCKiYFZff91bYO5B5E_XTaFcPhHX2
https://drive.google.com/open?id=1HeJXd58ehMQoOZ2IrWE6-ZbN_Ltq-KjB
https://www.timeanddate.com/sun/australia/sydney
https://drive.google.com/open?id=1_-WKSRZjjcQ4nijEHiLlD92MY02jDFKX
https://drive.google.com/open?id=14grtatlxuudHS64FaT-yWV14ahni6VO6
https://drive.google.com/open?id=1vmz0svHERTw5rYBpy7YsaMU3jzY3Vq4L
https://drive.google.com/open?id=1r-dUMdQwfzRA6wVi-hWuAsvKIQne-CYm
https://drive.google.com/open?id=1_JyHCKiYFZff91bYO5B5E_XTaFcPhHX2
https://drive.google.com/open?id=1HeJXd58ehMQoOZ2IrWE6-ZbN_Ltq-KjB
https://drive.google.com/open?id=1wqRklfftuAj4-C-eAz_bQB3H8t0-X8FQ




