Activity 6: Trig ratios

Teacher’s notes

Framework reference: Page 245

Strand:  Shape, space and measures.

Topic: Measures and mensuration.

Pupils should be taught to: Begin to use
sine, cosine and tangent to solve

problems.

Year: 9.

Objective: Consider sine, cosine and tangent
as ratios.

Key Vocabulary: Adjacent, opposite,
hypotenuse, sine (sin), cosine
(cos), tangent (tan), trigonometric
ratios.

Resources required: Rulers and protractors.
Class set of calculators plus
Viewscreenor TI-SmartView
emulator.

Summary

This activity introduces the concept of
trigonometric ratio. It asks students to
hypothesize about the size of the ratios and
to examine them graphically. It is likely to take
much more than one lesson to cover these
aspects adequately. The activity assumes
some basic calculator familiarity.

Instructions for the teacher

Discuss the definition of the hypotenuse,
opposite and adjacent sides of a right-angled
triangle.

Ask the students to imagine a right-angled
triangle with one angle of 30¥4{CSee it in your
mind’s eye0.) Imagine the triangle growing but
still retaining the sizes of its angles. Ask the
students to comment on the ratios of the sides
to each other. Encourage students to discuss
their ideas with each other and make some
hypotheses.

Give out the handout sheets. Students need to
measure six angles and the lengths of the
corresponding opposite, hypotenuse and
adjacent sides. Encourage careful
measurement as the accuracy (or lack of it!) will
be revealed later.

The handouts give the instructions to produce
scatterplots of the different ratios plotted
against the angles in degrees. This activity
encourages students from the outset to
consider the trigonometric ratios as functions of
size of the angle.

They then superimpose the graphs of each
trigonometric ratio onto their scatterplots,
providing feedback on errors and accuracy of
measurements.

The students could initially work in pairs,
examining one ratio each. Subsequently three
pairs of students could be grouped to compare
and comment on their individual results.

In a plenary, the teacher will need to focus on
each of the ratios in turn, using the demo
calculator to show each of the graphs of the
trigonometric functions for 0 < x < 90%.

Explain how the graphs can be used to identify
the value of the sine, cosine or tangent of any
angle.

You can press [+ (to move from the
scatterplot onto the graph) and either move
along the graph using the cursor keys or go
directly to the required value by keying it in.
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Alternatively, pressing [TABLE] reveals a
table of sine values and you can scroll down to
find a required value. (You may need to adjust
the settings in TBLSET.)
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This activity was first published in
30 Calculator Lessons for Key Stage 3
(A+B Books).

For a different approach to trig. ratios, see
Calculator Maths: Shape, pp 20-23. There,
lengths of the sides are taken from similar
triangles drawn on the calculator's screen.
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Activity 6: Trig ratios Handout 1

1) Measuring and calculating
For each of the right-angled triangles on the resource sheet:
¥ measure the marked angle;
¥ label the opposite, adjacent and hypotenuse sides;
¥ use your calculator to work out the three ratios:
Opposite Adjacent Opposite

Hypotenuse Hypotenuse Adjacent

¥ record the measurements and calculations in this table.

Lengths of sides Trigonometric ratios (2 d.p.)
Opposite Adjacent Opposite
Angle (¥4 Opposite Adjacent | Hypotenuse Hypotenuse | Hypotenuse| Adjacent
L1 L2 L3 L4

(a)

(b)

(c)

(d)

(e)

(f)

2)  Assessing the ratios

Look carefully at the three ratios.

Comment on the size of the numbers.

Thinking carefully about the properties of right-angled triangles, could the ratios
Opposite or Adjacent

ever be greater than 1? Explain your thinking.
Hypotenuse Hypotenuse
. @) it . . ,
What about the ratio % ? What is the greatest value this ratio could have?
yjacent

3) Set up your calculator
Now enter some of these data into the calculator's lists, so you can explore the relationship
between the angle and each of the ratios in turn.

I%—'E?Eééggeg First press [MODE| and select the settings shown by using the
Soian UEERCE arrow keys and pressing (ENTER].
Coninec e il
|294dentia Simul
=M St PeEl
Horiz G-T
Press [WINDOW] and enter the values shown.
IL";{;HE‘EEE Why do you think these values have been chosen?
Amax=24
wacl=13 ] ) )
m_ﬂz? You will probably want to change these window settings later
Yacl=1 in the activity.
ares=1
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Activity 6: Trig ratios Handout 2

4) Finding the sines

. . . Opposite .
Press 1 and enter the angles into L1 and each corresponding ratio _UPPOSIC nto L.
Hypotenuse
“m '-333 Lz £l Once you have entered all the data, set up a EDHQH Flatz
W h """ scatterplot to plot these points on a graph; press HFed E E &
[STAT PLOT] 1 and make your screen look like m i?{ H
—— the one on the right.  To select something, Mark: o B
highlight it and press [ENTER].
Pressing should reveal the scatterplot.
Make a sketch of it and comment on its key features.
How could you use it to predict some lengths of a right-angled triangle
with an angle of 25%,?
. Opposite . . . I ,
The ratio _-bposite. is so useful it has been named the sine of the angle (abbreviation sin).
Hypotenust

It has its own key on the calculator:  [SIN
You can superimpose the graph of the function Y1 =sin(X) onto your calculator screen to
check the accuracy of your measurements and calculations.

R oz e Press [Y9 and type 0.

:32: Press to see the graph.

w;z How accurate were your measurements and calculations?
:3?: Write a comment on the shape of the graph.

5) Finding the Cosines
Adjacent
Hypotenuse

Now focus on the ratio , the cosine (or cos) for each angle.

Enter their values into  L3.

In the setup screen for  Plotl, change the Ylist settingto L3 before pressing [GRAPH].
Superimpose the function Y1 = cos(X) onto your graph.

Write a comment about the graph.

6) Off at a tangent
Opposite

Finally, focus on the ratio ———, the tangent (or tan) of each angle.
Adjacent

Enter their values into  L4.

In the setup screen for  Plotl, change the Ylist settingto L4 before pressing [GRAPH].
Superimpose the function Y1 = tan(X) onto your graph.

You might need to change the settings to fit all of your points onto the graph.
Write a comment about the graph.
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Activity 6: Trig ratios Resource sheet

(a

(b)

)
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(c) (d)
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(e)
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