Trigonometry -

Equations, Identities, and Modelling Lesson #8:
Double Angle Ideintities

Warm-Up #1

Consider the statement sin 26 =2 sin 0 .

. - . T
a) Determine whether or not the statement can be verified using & = e

|S S a@b:sm% -8 kS - 2on2 ;1(13\:\ L5485 notueriel

b) What can we say about the statement sin 20 =2 sin 7

nok drue

Warm-Up #2

Use exact values to verify the following statements:

a) sin E =2 sin — :,m — b) cos 5 = cos® = — sin® =
5 “) k\ &\
=\ -
0 =0 15 =RS.

Double Angle Identities

Warm-Up #2 is an example of verifying the double angle identities. The double angle
identities for sine and cosine are shown.

sin 20 = 2 sin @ cos 0

cos 20 = cos>0 — sin’0

These identities are on the formula sheet.

The identity for cos 26 can also be written in the following forms, which are given on the
formula sheet. You will be asked to prove all three forms of the identity in the assignment.

cos 260 =2 cos?0 — 1

cos 20 =1 - 2 sin?0

These identities are on the formula sheet.
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Class Ex. #1 Use an addition identity to prove the double angle identity sin 2A =2 sin A cos A,

=,

Qn (B+R) = GInAcosh & (esh sA
< A5inACosh [5=RS

. . . 2tanx .
Consider the identity ————— = sin 2x.
| +tan“x
a) Describe how to use a graphing calculator to verify the identity.

'\\“&\ ME Adnex \\u SWaL osrq\\s we \A«x\\-\w\
b) Prove the identity. \¥¥r2
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Class Ex. #3 Express each of the following in terms of a single trigonometric function.

_ A\, 5 5
_ a) 2sin @cns@ b) cns“@— sm”@ C) Sl 5X COS 5X ﬂmn(os
T |— 2 2 2

= Al =sibr = (g &Q& = (oof - La Qmi(%x\ - ,‘55‘1\596

Solving Equations Using Double Angle Identities

Class Ex. #4

J', 1

Jenny graphed the following equations
on her graphing calculator. A
b y =—cos 2x
y=3sin’x-2

a) Describe how to use the graphs to
solve the equation

3sin® x +cos 2x =2 =0

where (0 = x = 271

Mark these points with DOTS on
the grid.

\

Y Hemix-2 = -w62%
Dedermmne poinds of inkersedhon of ¥e oo cuurves
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b) Find the solution to the equation 3 sin” x + cos 2x — 2 =0, where 0 = x = 2,
by algebraic means, as exact values.

Yoty +( 1~ 'lsm% 1

Stk -\=0
M
S\n"#&r 1";

¢) Describe how to use the graphs to solve the equation
—cos 2x (3 sin x — 2)=0,where) = x =< 2.
Mark these points with a SQUARE on the grid.

(15220 or DSz -2=0  Delermune the o interceds oF cochcusve -

d) Solve algebraically the equation — cos 2x (3 sin?x —2) =0, where 0 = x = 27, to the
nearest tenth.

~ oS} =0 3$|'\1’:)(:?' Sinty . 2 S'"Z’ig IU%L: 2S5
losdaL=0 3
d= T T _1;) AT ) AT <055 ) W 455 T+A55 ) 27 - 455
1, o7, 0 0 Yz 0 4 2.2, u.l 63
R B

T2 08, 1) 34,59 K= 03,10, 22, 24, 4, 4| 53 55

Complete Assignment Questions #1 - #8
Assignment

1. Prove the following double angle identities using tan addition identity for cosine.
a) cos20= cos” 0 - sin? 0. b) cos20= 2cos? 0 -1 ¢) cos20=1- 2sin? 0.
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. . | - tan” 0
2. Provetheidentity ————— =cos 260.
l + tan~ 0

3. Solve the following equations for 0 = x < 2.

. 5 1
a) cos2x+cosx =0 b)cos 2x=1-2sinx ¢)2cos” 5x-1=0

d) sin2x+cosx=0 e) cos2x-sinx=20
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4. The diagram shows the graphs of two trig functions
y=2cos2x andy=sinx-1forO=sx=<2m.

y = sinx — |

a) Describe how to use the graphs to solve the equation
2cos2x —sinx+ 1 =0, where 0 = x = 271

Mark these points with DOTS on the grid.

b) Find the solution to the equation 2 cos 2x —sinx + 1 =0, where 0 = x = 27,
by algebraic means, to the nearest hundredth.

¢) Describe how to use the graphs to solve the equation
2cos 2x (sinx—1)=0,where 0 = x = 2.

Mark these points with a SQUARE on the grid.

d) Solve algebraically the equation 2 cos 2x (sinx — 1) =0, where 0 = x = 2.
Give the answers as exact values.
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5. Express each of the following in terms of a single trigonometric function.

L1 1 4 .9 .2
a) 2sin FXCOS 75X b) cos® 24 — sin” 2A ¢) 1 -2sin"3x

6. Use a double angle identity to simplify and evaluate

. T .2 T . Sm 5n
- Y & [= R o = .2_ - L 7 5 S Sl e
a) 2sm 15°cos 15 b) cos B sin B ¢) sin B cos B
Multiple 2 3 .23
Choice COs” 7x = sin” Jx
7. The expression ; 3“ is equivalent to

s1n E.\’ cOs E_‘{’

A 3 .3
A. cos x-sm X

“ “

B. cot3x
2 cot 3x

D. 2csc3x

umerical T .7 T e .
Response 8. Ifa cos® g -a sin’ i 44/ 2 ,the value of g, to the nearest tenth, is

Answer Key
) T Sm T ) m 3m ) m Tx 3m llx
3. a) x=—,m, b) x=0,—,m2nt ¢) x=— df x=— .
3 3 2 2 2 2 6 2 )
) T 5w 3m
e) x=—, e
6 6 2

4. a) Find the x-coordinates of the points of intersection of the two graphs

) . . . ) nm 3n S5n Tm
b) 085,229,471 ¢) Findthe x-intercepts of each graph  d) 5

42474 4

5. a) sinx b) cos4A c¢) cos by
1 x 3 1 St 1

6. a) sin30° =— b) cos — = —— ¢) —sin —=— 7. C 8. 8.0
2 6 2 2 6 4
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