T3.4 TheWrapping Function At Multiplesof ;

A. Introduction

Evaluating.,(¢) for ¢ being a multiple ofr or 7 is direct. However, we need a rule for
evaluating.,(¢) whend is a multiple of7.

We will derive the7 rule in six easy steps.

B. Derivation of the% Rule

Step 1: Note that if¢ is a multiple of7. (lowest terms), then,(¢) is in one of 4 spots.
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Step 2: Drawing diagonal lines through the points yield perpenidiclines, since the
points are vertices of a square

Step 3: Connecting the top two points creates a right triangle wiles having length 1

We can use the Pythagorean Theorem to find

124+12=h%* = K> =2 = h=+/2(sinceh > 0)




Step 4: By symmetry, they axis bisects the triangle into two with top edge Ien@n

Step 5: We examine trianglés

We can use the Pythagorean Theorem again tosfind
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Step 6: We now have the following picture, from which we can read.dff )
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. By symmetry, we get thé rule.

C. 7 Rule

By symmetry, ther andy coordinates of,(¢) for 6 being a multiple of} areg and?
with appropriate signs.

D. Strategy

Locate the point on the unit circle, and then use the ruleasehe picture.



E. Examples

Examplel: Evaluate.(X)

Solution

First locatew(Z") on the unit circle:
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Since we see that to locate the point, we must have positaed negative, we
have that

Ans |w(F) = (37, —F)

4 2 2




Example2: Evaluate. (%)

Solution

First locate.(2) on the unit circle:
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Since we see that to locate the point, we must have negatarel positivey, we
have that

ans (%) = (52.2)
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Example3: Evaluate.(—3T)
Solution

First locate.(—2F) on the unit circle:
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Since we see that to locate the point, we must have negatwel negative, we
have that

Ans |w(-%) = (-, - )




