Sum and difference formulas -

Three uses of the formulas:

- Basic application:Figuring out twelves from memory

- Minor Variation: Backwards problems

- More advanced application: Figuring out two angle problems with triangles
- Conceptual Application: Doing harder identities

Key skills for memory problems.

Recognize how to construct the angle as a difference
(Some fraction work)
Plug-in and evaluate the formula



What if | asked you to evaluate cos(15°) without a calculator?

How would this help?
cos(a—ﬁ) =cosacosf+smasmf3
cos (15" ) = cos(45" —30° ) = cos45° cos30° —sin45° sin30°

1) Some mental gymnastics: 15 can be made from 45 and 30
2) Read/use the formula correctly
{you'll see what | mean when you make a few mistakes.}



Don't write yet!

am—

cos(a+B)=cosacosP—sinasinf
cos(a—B)=cosacosP+sinasinp
sin(a+ 3) =sinacosfP+ cosasinf

sin(a—B)=sinacosPp—cosasinp

tan(a+ 3)= tana + tan B

l-tanatan3
tana — tan B

l1+tanatanB

tan(a—B)=

coS (90" ) =08 (30 + 60) =¢08(30)cos(60) —sin(30)sin(60)

cos(90):?*%—%*?

in(90°)sin (30-+ 60) = sin(30)cos(60) + cos(30)sin(40)



With these formulas we can use the memorized angles:
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Where speed comes
from in these problems
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In the packet

COS (a + B) = COS QL COS B —sin . sin B cos(90"): cos(30-+60) = cos(30) cos(60) —sin(30)sin(60)

cos(a—B)=cosacosP+sinasinp cos(90):?*%—%*?
sin(a+B) =sinacosB+cosasinf in{30)in(30+60)=si(30)co(60) +cos30)sin(6)
sin(a—B)=sinacosPp—cosasinp )-! L1 BB
sin(90) =~ —+— -

tana + tan 3 2 2
tan(a + 3) =

l-tanatan P Do packet 1-3,

47

fan a — tan

tan(a—B)= B

l1+tanatanB



Two triangle problems, just a lot to keep track of USE YOUR PENCIL:

\/E T 4 T
- . sina=— 0O<a<—;cosf=— ——<pf<0
Given; 4 5 B 5 5 p

Find: sin (06 + ,B ) KEY: You need BOTH sin and cos for both angles
5 Elements:
3 - Make the
\/— triangle so you
D know all sin/cos
L - Get signs
By pythagorean 4 correct
theorem / By pythagorean - Plug in and
theorem solve
i 4 -3
. \/5 14 cos hH =— i -
sinag =—— cosa =—— p 5 sin /3 5
4
And its....Quadrant I, cos is + And its....Quadrant IV, sin is -

V24 143 4J2-314

sin (& + f)=sinacos f+cosasin f=——+

45 4 5 20
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Identities: 32, 42, 48

cos(¢+f) 1-tanatanf

cos(a — f)  l+tanatan 8

cosacos f—sinasinf 1—-tanatan B
cosacos f+sinasinf 1+tanatan ff

1
cosacos f—sinasin B, cosacosf 1—tanatan
cosacos B+sinasin B 1 1+tanatan B
cosacos f3

_ sinasin
cosacosf 1-tanatanpf

1

|, Sinasinf l+tanatan B
cosa cos B

l-tanatan 8 1-tanatan

l+tanatan 8 1+tanatan B
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Challenges:
- Mental math tricks.
- Forwards and backwards

How many different angles can you construct by adding or subtracting 30,60, and 457?

How many different angles can you construct by adding or subtracting /6,173, and 1v/4?

We can get the increments of 15¢ or 17127
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30,45,60

cos(60+30)
sin(60+30)
tan(60+30)
cos(60-30)
sin(60-30)
tan(60-30)

sin(45-30
60-45
45+30
45+60
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