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Double-angle formulas

e sin(2a) = 2sin(a) cos(a);
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Double-angle formulas

e sin(2a) = 2sin(«a) cos(a);
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o cos(2a) = cos?(a) — sin?(a) = 2cos?(a) — 1 =
1 — 2sin?(a);
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Double-angle formulas

e sin(2a) = 2sin(a) cos(a);

Lecture 25

o cos(2a) = cos?(a) — sin?(a) = 2cos?(a) — 1 =
1 — 2sin?(a);

Double-

angle e tan(2a) = ﬁ%ﬁ%
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Double-angle formulas

Lecture 25 e Sln(2a) = 2 Sin(a) COS(O[);
o cos(2a) = cos?(a) — sin?(a) = 2cos?(a) — 1 =
1 — 2sin?(a);

Double- 2t
angle ] tan(?o{) - #l’rllgc(!g[)

formulas

Q@ Let’s pretend that we don’t know the value of sin(60°),
but know that sin(30°) = 1 and cos(30°) = ‘/7§
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Double-angle formulas

e sin(2a) = 2sin(a) cos(a);

o cos(2a) = cos?(a) — sin?(a) = 2cos?(a) — 1 =
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1 — 2sin?(a);
Double- 2 tan(a)
ngle ) n(2 = S
?;r%n;las ta ( OZ) 17133,1’12(01)

@ Let’s pretend that we don’t know the value of sin(60°),

but know that sin(30°) = 1 and cos(30°) = ‘/7§

We get sin(60°) = 2sin(30°) cos(30°) = 2 -
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Double-angle formulas

Lecture 25 e sin(2a) = 2sin(«a) cos(a);

MATH 0200 b COS(20{) = COS2(a) - Sin2(a) = 2COS2(O() - ]- -

1 — 2sin?(a);
Double- 2 tan(a)
ngle ) n(2 = S
?;r%n;las ta ( OZ) 17133,1’12(01)

@ Let’s pretend that we don’t know the value of sin(60°),
but know that sin(30°) = 1 and cos(30°) = ‘/7§
We get sin(60°) = 2sin(30°) cos(30°) = 2. 1. L3 — 3.
@ Let’s pretend that we don’t know the value of tan(60°),

but know that tan(30°) = \/Lg




Double-angle formulas

e sin(2a) = 2sin(a) cos(a);
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o cos(2a) = cos?(a) — sin?(a) = 2cos?(a) — 1 =
1 — 2sin?(a);

Double- 2t
angle ] tan(?o{) - #l’rllgc(!g[)

formulas

Q@ Let’s pretend that we don’t know the value of sin(60°),
but know that sin(30°) = 1 and cos(30°) = ‘/7§

We get sin(60°) = 2sin(30°) cos(30°) = 2. 1. L3 — 3.

@ Let’s pretend that we don’t know the value of tan(60°),
but know that tan(30°) = \/Lg

We get tan(60°) = ﬁtt":?lgiggl) = 1_(
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Half-angle formulas

Lecture 25 ° Sln(a/Q) — :l: l—C(;S(Oé);
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Half-angle formulas

Lecture 25 ° Sln(a/Q) — :l: l—C(;S(a) .
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Half-angle formulas

Lecture 25 ° Sln(a/2) — :l: 1—C(;S(Oz);

MATH 0200 . 1+COS(O¢) X
e cos(a/2) ==+ SR
o o tan(a/2) = 50,
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O Find sin(22.5°).




Half-angle formulas

Lecture 25 ° Sln(a/2) — :l: 1—C(;S(Oz);
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14-cos(a
o cos(a/2) = £/ 2( ),

2 o tan(a/2) = 1—cos(a)

sin(a)

i O Find sin(22.5°).
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1— L
We get sin(22.5°) = sin((45/2)°) = 2\/5 _ /21




Half-angle formulas

Lecture 25 ° Sln(a/2) — :l: 1—C(;S(Oz);
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14-cos(a
o cos(a/2) = £/ 2( ),

2 o tan(a/2) = 1—cos(a)

sin(a)

i O Find sin(22.5°).

Half-angle
formulas

1— L
We get sin(22.5°) = sin((45/2)°) = 2\/5 _ /21
@ Find cos(75°).




Half-angle formulas

Lecture 25 ° Sln(a/2) — :l: 1—C(;S(Oz);
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14-cos(a
o cos(a/2) = £/ 2( ),

2 o tan(a/2) = 1—cos(a)

sin(a)

i O Find sin(22.5°).

Half-angle
formulas

1—-L
We get sin(22.5°) = sin((45/2)°) = 2\/5 _ /21

@ Find cos(75°).
Notice that 75 = 150/2 and
cos(150°) = — cos(30°) = —‘/75. We get




Addition and subtraction formulas
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Addition and subtraction formulas

Lecture 25 Addltlon
e sin(a + b) = sin(a) cos(b) + sin(b) cos(a);
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Addition and subtraction formulas

Lecture 25 Addltlon
e sin(a + b) = sin(a) cos(b) + sin(b) cos(a);
@ cos(a + b) = cos(a) cos(b) — sin(a) sin(b).
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Addition and subtraction formulas

Lecture 25 Addltlon
e sin(a + b) = sin(a) cos(b) + sin(b) cos(a);
@ cos(a + b) = cos(a) cos(b) — sin(a) sin(b).
Subtraction
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Addition and subtraction formulas

Lecture 25 Addltlon
e sin(a + b) = sin(a) cos(b) + sin(b) cos(a);
@ cos(a + b) = cos(a) cos(b) — sin(a) sin(b).
Subtraction
e sin(a — b) = sin(a) cos(b) — sin(b) cos(a);
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Addition and subtraction formulas

Lecture 25 Addltlon

A e sin(a + b) = sin(a) cos(b) + sin(b) cos(a);
e cos(a + b) = cos(a) cos(b) — sin(a) sin(b).
Subtraction

e sin(a — b) = sin(a) cos(b) — sin(b) cos(a);

@ cos(a — b) = cos(a) cos(b) + sin(a) sin(b).
Addition
and
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Addition and subtraction formulas

Lecture 25 Addltlon
e sin(a + b) = sin(a) cos(b) + sin(b) cos(a);
@ cos(a + b) = cos(a) cos(b) — sin(a) sin(b).

Subtraction
e sin(a — b) = sin(a) cos(b) — sin(b) cos(a);

@ cos(a — b) = cos(a) cos(b) + sin(a) sin(b).

subtraction

ormulas @ Find sin(105°).
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Addition and subtraction formulas

Lecture 25 Addltlon
e sin(a + b) = sin(a) cos(b) + sin(b) cos(a);
@ cos(a + b) = cos(a) cos(b) — sin(a) sin(b).
Subtraction
e sin(a — b) = sin(a) cos(b) — sin(b) cos(a);
@ cos(a — b) = cos(a) cos(b) + sin(a) sin(b).
subtraction
formalas @ Find sin(105°).
We notice that 105 = 60 + 45, therefore
sin(105°) = sin(60°) cos(45°) 4 sin(45°) cos(60°) =
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Addition and subtraction formulas

Lecture 25 Addltlon
e sin(a + b) = sin(a) cos(b) + sin(b) cos(a);
@ cos(a + b) = cos(a) cos(b) — sin(a) sin(b).
Subtraction
e sin(a — b) = sin(a) cos(b) — sin(b) cos(a);
@ cos(a — b) = cos(a) cos(b) + sin(a) sin(b).
subtraction
Formulas @ Find sin(105°).
We notice that 105 = 60 + 45, therefore
sin(105°) = sin(60°) cos(45°) 4 sin(45°) cos(60°) =
1.1
2T 7 PRVl

@ Express cos (a + %) in terms of sin(a) and cos(a).
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Addition and subtraction formulas

Lecture 25 Addltlon

e o e sin(a + b) = sin(a) cos(b) + sin(b) cos(a);
@ cos(a + b) = cos(a) cos(b) — sin(a) sin(b).
Subtraction

e sin(a — b) = sin(a) cos(b) — sin(b) cos(a);
@ cos(a — b) = cos(a) cos(b) + sin(a) sin(b).

subtraction

formulas O Find sin(105°).

We notice that 105 = 60 + 45, therefore

sin(105°) = sin(60°) cos(45°) 4 sin(45°) cos(60°) =
V31 1 V3+1

ve oL LD
2 vzt vz 2T e
@ Express cos (a + %) in terms of sin(a) and cos(a).
cos (a+ %) = cos(a) cos (5) —sin(a)sin (§) =
3 cos(a) — \/Tg sin(a).

Addition
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