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Module 8 HW is due today...so
get your book out and make sure

it is all finished...
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6.14H Maintaining Your Identity
A Solidify and Practice Understanding Task

Right triangles and the unit circle provide images that can be
used to derive, explain and justify a variety of trigonometric
identities.

For example, how might the right triangle diagram at the
right help you justify why the following identity is true for all
angles 8 between 0° and 90°?

~conb B
sin(#) = cos(90° — 6)
SINO = O'Z < a
SAWE!
a8

Co5(@p-Q) = 2 L0,

Since we have extended our definition of the sine to include angles of rotation, rather than just the
acute angles in a right triangle, we might wonder if this identity is true for all angles &, not just
those that measure between 0° and 9077

A version of this identity that uses radian rather than degree measure would look like this:
sin(f) = cos($ — 6) \S®

How might you use this unit circle
diagram to justify why this identity is
true for all angles &7

lv\ -,'h\s (AM\.'I' G\'Tole,
the sun @ 15 the y-valug,
Which is tHhe oMt &S

Cos (T —9), Hh x- ol

ir
3 (@, -1)

Part 1: Fundamental Trig Identities

May 1-2:05 PM



6.14H Maintaining Your Identity - A7.notebook May 03, 2017
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Here are some additional trig identities. Use either a right triangle diagram or a unit circle diagran
to justify why each is true.

L sin(-6)--sin@See X - Y-vadugs owe Soumg

. cos(—8) = cos(8
PO go ¥k - X-Vodugs e same.

3. sin” ﬂ+00(3 =1 [Note: This is the g:'eferred notation for (sin@)” + (cos@)’ =1]
3 X y ""X -
‘zg_ma Sm‘@ ycos*0= |

* tan@=2FR - Y _ SnO
{: ody Tx T cos©

Use right triangles or a unit circle to help you form a conjecture for how to coni e following

statements as trig identities. How might you use graphs to gain additional supporting evidence that
your conjectures are true?

5. sin(w—8) = Slhe and cos(m-0)= _Cose

4,

6. sin(T + ) = = S"\@ and cos(m+8)=_" 606 Q L
YA

cos(27T — 6) = 059

8. tan(—6) = —tan(6)

—S\V\Q - &
n€O)= o tan®
9. tan(x + ) = tan8

9 2
- ~Sin" _ eunb
ECLY'\CT‘- +@ CO$9 = C—OTS“ tﬂhe

Part 2: Sum and Difference Identities
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Sometimes it is useful to be able to find the sine and cosine of an angle that is the sum of two
consecutive angles of rotation. In the diagram below, point P has been rotated o radians
counterclockwise around the unit circle to point @, and then point @ has been rotated an additional
p radians counterclockwise to point E. How are the sine and cosine of angle o, angle p and the sum
of the two angles—angle o + p—related?

10. Do you think this is a true statement: sm(a + ) = sing +sinf§

Why or why not? N O

11. Examine the diagram. Figure OACD is a rectangle. Can yvou use this diagram to state a true
relationship that completes this identity? (Your teacher has some hint cards if you need them,
but the basic idea is to label all of the segments on the sides of rectangle OACD using right
triangle trig relationships.)

sin(e + B)=_ SING COS[b T Cocpt S\n(b
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12. Once you have an identity for sin(a + ) you can find an identity for sin(a — ff) algebraically.
Begin by noting that sin(a — ) = sin[a + (—§)] and apply the identity you found in question
11, along with the identities in questions 1 and 2.

ey Sinccosp = Cosasing

13. You can find an identity for cos(a + §) in the diagram above also. Since OA = D_C, and

DC = DR + RC, using trigonometry to determine the lengths of segments 04, DR and RC will
reveal this relationship. (Again, your teacher has hint cards if you need them.)

cos(a + 7)) = CO‘DO( C%(b - S M d S \n (b

14. Now you can also complete this identity using reasoning similar to what you did in question 12.
cos(a - f§) = COSOK COL,{b ¥ Sin osin &

15. The following identities are known as the double angle identities, but they are just special cases
of the sum identities you found above.

sin(2cr) = sin(a + &) = A sinat Cos
2
cos(2a) =cos(a + a) = COS? 0‘ ’%\V\ 0(
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Homework

Finish 6.14H "Ready, Set, Go"

Mar 28-11:26 AM
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