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Lesson 5.3 — Double Angle Formula — Trig. Equations

l. Deriving the Double Angle Formulas

1. Find sin(20) using sin(6 + 6) 2. Find cos(26) using cos(6 + 6)
sinf cos 6 + cos O sinf cos @ cos @ — sinf sin 6
2sinf cos 6 cos? 0 —sin? 0
(1 —sin?8) —sin? 0 cos? 0 — (1 — cos? 0)
1 —2sin?6 2cos’6—1

1. Using Double Angle Formulas to Solve Trig. Equations

Solve for @ in the interval [0,21) Double Angle Formulas

3. 2sin?0 +sin(20) =0

2sin?0 + 2sinfcosf =0 Sin2u = 2sinu cosu

2sin@ (sin@ + cosB) = 0 cos 2u = cos®u — sin®u
2sin@ =0 and sinf@+cosf =0 5
0=0m and sinf = —cos@ cosZu =1-—2sin"u
tanf = —1 cos2u = 2cos’u—1
p=3r "
4’ 4 2tanu

tan2u = —
1 —tan?u

Which formula of cosine should you use and why?
4. cos(20) +cosf =0

2c0s20 +cosf—1=0

2cosB(cosf+1)—(cos8+1)=0

(2cosf —1)(cos8+1)=0

cosf =

0 =

cosf = -1
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5. 4sin?0 —sin@ = cos(20) [Use Calculator]
4sin’?60 —sinf =1 — 2sin? 0
6sin’0 —sinf —1 =10
6sin’?6 —3sinf +2sinf —1=0
3sinf (2sinf — 1)+ 1(2sinf —1) =0
(3sinf +1)(2sinfd —1) =0
sin@z—é sinf =
5
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arcsin(— g) = 0 for 0= g,
(Quadrant 11l and 1V)
199.47°,340.53°
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I11.  Practice — Solve for x or 8 in the interval [0,27).

6. c0529=%sin(29) 7. cos(20) +sin?6 =0
c0529=%(251n6c059) cos? @ —sin? 0 +sin?6 =0
cos? @ = sin6 cos O cos?0 =0
cos?@ —sinfcosf =0 cosf =0
cos 6 (cosf —sinf) =0 6?:%,37"
cos O = 0; cosfO —sinf =0
Bzz,g—n cosf =sind

2° 2
1 =tan6

8. 10cos?x —5cosx —1 = —cos(2x) [Use Calculator]
10cos?x —5cosx —1 = —(2cos?x — 1)
10cos?x —5cosx —1=1—2cos?x
12cos?x —5cosx—2=10
12cos?x —8cosx +3cosx—2=0

4cosx(3cosx —2)+1(Bcosx—2)=0
(4cosx+1)(3cosx—2)=0

cosx = —% cosx =
x = 104.5° 255.5° x = 48.2°,311.8°
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9. 4sinxcosx —vV3 =0
2(2sinx cosx) =3
2sin2x =3
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in2x = —
Sin 2x >



