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Worksheet 4-2: Trigonometric Ratins and Special Angles in Radians

Key Concepts of Calculating Trigonometric Ratins and Special Anglesin Radians:

© You can use a calculator to calculate trigonometric ratios for an angle
expressed in radian measure by setting the angle mode to radians.

© You can determine the reciprocal trigonometric ratios for an
angle expressed in radian measure by first calculating the primary
trigonometric ratios and then using the reciprocal key on a calculator.

© You can use the unit circle and special triangles to de:ermine exact values

for the trigonometric ratios of the special angles 0, & 3 4 T T and X n

© You can use the unit circle along with the CAST rule to determme exact
values for the trigonometric ratios of multiples of the special angles.

The Init Circle
The "Unit Circle" iz ust a circle with a radius of 1.
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Because the radius 15 1, you can directly measure sine, cosine and tangent.

YA (cas, sin)
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Special Angles: 45945 90° Triangle and 30°60°-90° Trianple

The triangles found in geometry set are a 454590 triangle and a 30°-60°-90° triangle. These
triangles can be used to construct similar triangles with the same special relationships among the
sicdes.

WE 42

Practice 1: Apply Triponometric Ratios for Special Anples
Bavinder 15 flying his kite at the end of a 50-m string. The sun is directly overhead, and the string

makes angle of g with the ground. The wind speed increases, and the kite flies higher until the

string makes an angle of % with the ground.

{a) Determine an exact expression for the honizontal distance that the shadow of the lute mowves
between the two positions of the kite. (Hint: Draw a diagram to represent the situation.)
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543 = 7,
Dirn = 9553-25 = 25(3-1)
(b) Determine the distance in part (a), to the nearest tenth of ametre. [N SO sh

aS(3-1) = /8.3 m
The horizohtal fiance. betweon vhe foo

F""‘m"‘$ 15 18.3m .
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Practice 2: Triponometric Ratios for a Multiple of a2 Special Angle

Tse the unit circle to determine exact walues of the six trigonometnc ratios for an angle of — .

(Hint: Sketch the angle in standard position.) 4 -V) ﬁ
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Practice 3: Determine Exact or roximate Values of Triponometric Expressions ’ a
3

Determine an exact value for each expression, and use a calculator to check vour answers.
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Practice 4: Prohlem Solving with Radian Measure

When Sunita received her bachelor’s degree in mathematics, her friends prezented her with a
“racdian watch”. They repainted the face of the watch Instead of the usual nmumbers arcund the
face, they replaced the 12 with 0 and the & with & The hour and minute hands of the watch run in
the usual clockwise direction. A radian time of iz shown in the diagram below.

{a) What radian time cotrespondsto 3007

{b) What radian time correspondsto 4007

Mo _ 4 - 2T
2+(a'ﬂ'(;’"§‘

. S i d
() What normal titne corresponds to aradian time of —7

9:00

(d) What normal time corresponds to aradian of %?

[1-00

(e} What radian time correspondsto 7,307 ‘60 "\-lv\ - 2
7Cﬂ)+7’2 = 44T _ sm - ST
b [2 (2 4

8. Does ain g = %sin 7 Explain why or why not? \ ( TA th k oﬁ )
. | =73 -~ d pr1 20nis/
N = | ~ Sin7 2 §m2’x o
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