Chapter 7 (7.4) Establishing Trig identities

reciprocal identities

1 1 1
CXr =— SECT = Cotr =
Sl x euch tan x

quotient identities

sinx eucly
tan r = COtr =—
oS x sin x

Reciprocal Identities

1
cscl = — sec @ = coth =
sinf cos tan 6
Quotient Identities
sin 6 cos ¢
tan @ = cotfh = —
cos 0 sin ¢

pythagorean identities
sin‘r+cos’r=1 tmr+l=sc’s l+eot'r=csc's

Pythagorean Identities

sin“ @ + cos® 6 = 1 tan’® + 1 = sec® 6

cot?’0 + 1 = csc? @




1
1 5 - Or
= tan~ [

Answer = cot” (x)

Reciprocal Identities

1
SECH = —x cotf =

csch = — =
sinf cos 6 tan 6
Quotient Identities
sin 6 cos 0
tan 6 = coth = —
cos sin 6

Pythagorean Identities

sin 0 + cos? 0 = 1 tan’0 + 1 = sec’ 6

cot?f + 1 = csc? 6

Exercises

cosusecu—cos"2u=sin"2u

cos u 1 cos M2u

1 cos u 1

1 - cos™2u

sin®2 u =sin*2 u = True

Tan u (cscu-—sinu)=cosu

tanucscu—tanusinu

sinu 1 sinu sinu
______ X —————— - —————— X ———————
cosu sinu cos u 1
1 sin®2 u
cos u cos u
1-sin"2 u cos™2 u cos u=cosu = True
------------ 2> e >
Ccos u cos u




Chapter 7 (7.5) Sum and difference identities

sum and difference identities

Shl(u+ v) =5lucosy +COSu3m Yy

Si.u(u - v) =s5illyCcOSy —COSuSi v

0
&

(a+v)=co3x40089—shlashlv

e

COG |t — v] =CO5COSV+ 5101511V
tdlw +tdn v
tan (u + v) =
l—tanmtan v
Aln —tan vy
tan (:n — v) =
1+ tan g tan v
(Sum and Difference Formulas
cos(a + B) = cosacos B — sin asin cos(a — ) = cos acos B + sin asin B
sin(a + B) = sin @ cos B + cos asin B sin(a — B) = sin @cos B — cos a sin 3
_ tana + tan B B _ tana — tan B
tanfa +8) = 1 — tan a tan 3 ale —B) = 1 + tan a tan 3




Sum and Difference Formulas for the Cosine Function

cos(a + B) = cosacos B — sin asin 3 (1)
cos(a — B) = cosacos B + sinasin B (2)
Yt
Quadrant Il Quadrant |
3
2
» 0°, 360°
X
.“ .1
2
Quadrant Il Quadrant IV
v

cos(a + B) = cosacos B — sin a sin 3

cos(a — B) = cos acos B + sin asin B

Use a sum or difference to find the exact value
of the trig function.

Cos 195
Rewrite 195 as the sum of two angles.

30,45,60,90
Angles which correspond to the circle for Cos
cos 195° = cos (135°+60%)
= cos 135° cos 60° - sin 135° sin 60°

2 2 2 2

cos 195°

-+ (42 +8)

I. 3 3
c:os(%) cos(g) + sin(g) sin(g)

Cos (30) cos (108) + sin (30) sin (108)
Not on the graph circle because of 108

Cos (pi/6 — 3pi/5)

Cos (30-108)

COS (-78)

There is no angle on the circle leave as is.




131 Cos 195

T2

or

See process above

Rewrite as the sum of two trig values
T =T X =N

6437
13c 4 91 =& 3x
—_— = — 4 —
12 12 12 3 4

cos(a + B) = cosacos B — sin asin 3

13n [?I: 311:]
cos —— = COS | —+—

12 3 4

T 3t ® _ 3n
nusanus a 5II1351H 2

13
m_fr=1_[_wf§]_ﬁ_«!§

12 2 2 2 2

Cos (pi/12) cos (5pi/12) + sin (pi/12) sin (5pi/12)

cos(a — B) = cos acos B + sin a sin B

Cos (pi/12 - 5pi/12)
Cos (-4pi /12) = cos (-60)

evaluate

% from graph

Exact value

-3 (V2 +46)

Quadrant I

Quadrant |

Quadrant 1l

Quadrant IV




Sum and Difference Formulas for the Sine Function

sin(a + B) = sinacos B + cos asin B 4)
sin(a — B) = sinacos B — cos asinfB (5)
Y 4
Quadrant Il Quadrant |
.
e
180° « » 0°, 360°
X
- -1
2
Quadrant Il Quadrant IV

270°
sin(a + B) =sinacosB + cosasinB | sin(e — ) = sinacos B — cos asin
(ﬂ') ) (7?)+ , (71') (TT) oom ich T 3n
cos(— ) sin( — sin(—) cos(— — - - — -
A 3 A 3 5N 5 COS5 4 COS5 3 5in 4
Sin(a+b) x 3=m
In{a+ sin| ———
2 4
Sin (pi/3 + pi/4) ) [ :I'I:]
s5in| - E
Sin (4pi/12 + 3pi/12)
sin (7pi/12) Evaluate
42
sin (105) - T
. . VALUE FROM THE CIRCLE
not on the cirle leave as is.




5in 90° cos 20° + cos 90° sin 20°.

sin(a + B) = sin@cos B + cos a sin 3
Sin(a+b)

Sin (90 + 20)
Sin 110
NO EXACT VALUE ON THE CIRCLE!

LEAVE AS IS

sin(120) cos(30) + cos(120) sin(30)

sin(a + B) = sin@cos B + cos asin 3

Sin (a+b)

Sin (120 + 30)

Sin (150) look at the circle graph for the answer

See graph Sin =% at 150 degrees

Quadrant Il

Quadrant |

Quadrant Il

Quadrant IV




Sum and Difference Formulas for the Tangent Function

r . N _ tana + tan B 6 1
e B)_l—tanatanﬁ ©)
_ tana —tanf
k tan (a — B) = 1 + tan a tan 8 (7 l
tan(a + B) = tan o + tan tan 8) tan @ — tan f3
- . ani{a — -
1 — tan @ tan B 1 + tan @ tan 8
Tan 75

tan 70 + tan 45
1 —tan 70 tan 45

Rewrite 75 as the difference of two angles.

30,45,60,90
tan (70 + 45)
75=120-45
tan (115)
tan 75 = tan (120-45)
tan120 - tan45
tan75 =
1+ tan 120 tan 45

lil

1 — tan 27 tan 14

tan (5pi/14 + 2pi/14)

tan (7pi/14)




Exercises

1171')

Use the sum and difference identities to determine the exact value of the expression sin(—=g"~

Sum and Difference Formulas for the Sine Function

sin(a + B) = sinacos B + cos a sin B 4)
sin(a — B) = sinacos B — cos asinf (5)
& |
Quadrant I Quadrant |

Quadrant Il Quadrant IV

Sin (-11pi / 6) = sin (-330) sin(a + B) = sina cos B + cos a sin B

Rewrite 195 as the sum of two angles.
30,45,60,90 sin(-240) cos (-90) + cos (-240) sin(-90)

Angles which correspond to the circle for Sin
Sqrt3/2* 0 + -1/2*-1

Sin (-330)
Sin (-240 + -90) 1 1
: : . T > 4 e
sin(a + B) = sinacos B + cos asin B 5 5

the above was not required becaue -330 is on the
circle graph and you would just have to put + %
as your answer for sin (-330)
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