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Chapter 54

Objectives -

| Use Sum and Vlfference Formulae to evaluate mg expresslons .
-~ verify mq ldem“n‘les and solve ’mq equaflons
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= Objective: Use Sum and Difference

sum a"dpiffere"c orm“lae - Forimulae to evaluate trig expressm"s,

. and vertfy frig identities. -

coslo - f) = cos a cos f + sin a sin f

(cosa, sina) (cosla-f), sinla-f))

(cosf, sinf)
N vz
B t,0) |Rotate A> + , 0)

Sawe length

Do you care how we prove this?

KB = \J(oos(cr— B)-1)" +(sin(ac— B) - O)

ez

n

Ab = \/(cosoc = cos,B)2 +(sin o — sin ,B)z



= Objective: Use Sum and Difference

sum a"dpiffer e"c Or mulae - Formulae to evalvate trig expressiong

.- and verify trig identities. =
V3

2
cosines: obtain that exact valve.

& We know that cos 30° = Using cos 30° = cos(90 - 60)° and the difference formula for

cosla - f) = cos ot cos f * sin a sin f

c0s 30° = cos(90 - 60)° = cos 90° cos 60° + sin 90° sin 60° = 0'%”.73 B g

& Find the exact valve of = cos 70° cos 40° + sin 70° sin 40°.

c0s 70° cos 40° + sin 70° sin 40° = cos (70 - 40)° =cos 30° = g
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~ Objective: Use Sum and Vlfference

and venfy mg ldem‘mes

sum a"d Differ e"c Ormulae ~ Formulae to evaluate trig expressnong

& Verify the identity coslo — )
c0S ¢ ¢0S 3

=1+tfanatan S

coslot - ) = cos ot cos f§ + sin a sin f

coslcc — B)  coscxcos B+ sin o sin B
c0S ¢ €0S [3 c0S ¢x ¢0S [3

_cosorcos 3 Sinosins
c0S:C0S 5  C0Scx oS 3

sm(x Sin sin x
=1+ P =1+tana tan 3 tanx =
C0S O cos,B COS X

6/28



= Objective: Use Sum and Difference

s“m a"dpiffer e"c OV m“lae - Forimulae to evalvate trig expressiong

.- and verify trig identities. =

& Verify theidentity c0s{ot + f) = cos ot ¢os f§ + sin o sin f

cosla - f) = cos o cos f - sin o sin f

cos(ot + f) = cosla - (-f)) = cos a cos(-f) + sin « sin(-f)

sin(-f) = -sin §

=008 o cos f§ * sin o (-sin f)

=008 & ¢0S f# — Sin « sin f

cosla + ) = cos o cos f - sin a sin f
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= Objective: Use Sum and Difference

s“m a"dpiffer e"c Or mulae - Formulae to evalvate trig exprgssiong

.- and verify trig identities. -

& Find the exact value of cos%r

cosloa + f) = cos ot cos f§ - sin a sin f

I (47 37 Ty 7\ (x) . (=xm)\.(rm

cosl—z:cos\]z | 12/=003\3 | y =cos\§)cos\4) sm\%sm\Z)
1.J2 V3 V2
2 2 2
_N2-6
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Objec’rlve Use Sum and Difference

3Hm a"d lefer e"c Ormulae ’ ~Formoilae to evalvate trig exprgssuong

and venfy trig lden’rmes

& Verify the identity sinla - p) sin o cos ﬂ ¢0s o Sin ﬂ

. (T A (T A -
— 3) = _ — sy = ®_
sinlor — B) cos\ 2 (o ,B)) cos\ g ot ,B) X eoc( 3 x]
() ) . .
= (08 o |+ 8| cosla+p)=cosacosp - sinasinf
\Z )
( A ( ) L
— 08| = — 1 cos( 3) - sin " _a sin( ) m(z x) s
Z Z
sin E-x
= sin(or) cos( 3) — cos(cx ) sin( )

sinla - f) = sin « cos § - cos « sin f *
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Objec’rlve Use Sum and Difference
~Formulae to evalvate trig expressuons
and venfy trig uden’rmes -

Sum aml leferenc" ,,_ormulae ,

& Verify the identity sinla * p) sin o cos p *00S o Sin f

sinla + ) = sin a cos f * cos « sin ﬂ*

sinlcr + B) = cos (o + B) | = cos o—f| emx = m(%-x]
2 ) \Z y
(e ) —
—cos| | Z—o |- | cosla- @)= cosacosp*sinasing
\2 ) —
(o) (e ) (1_ )=,.,
— cos| = — o |cos(3)+sin| = — o [sin(8) )™
Z Z ”
—-x
= sinn( o ) cos( 3)+ cos( ) sin( )
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Objec’rlve Use Sum and Difference

3llm a"d lefer e"c Ormulae ’ ~Formoilae to evalvate trig exprgssuong

and verlfv trig lden’rmes

. All together now!

cosla - f) = cos ot cos f * sin a sin f

cosla + f) = cos ot cos f§ - sin a sin f

sinla - f) = sin a cos f - cos a sin f

il 0'

sinla + §) = sin a cos § + ¢os a sin f
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~ Objective: Use Sum and Difference

sum a"dpiffer e"c OY m“lae ”'Formula'e,'ro evalvate trig expressiong

and verify trig identities. -

& Frow your book

% N
Sum and Difference Formulas
Sln(l/l V) — SlIl uCosyv COS U Sll’l V tan U —|— tan V
| | | tan(u + v) =
sin(u — v) = sin u cos v — cos u sin v I — tanutan v
cos(u + v) = cos u cos v — sin u sin v ton o — tanv
S tan(u — v) =
cos(u — v) = cos u cos v + sin u sin v I + tan u tan v

—
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" Objective: Use Sum and Difference

and venfy ’mg lden’rmes

s um . a n d D i ffe renc ) 0 r m“lae ," *Formolae to evaluate trig exprgssnohg

Sr 37r|27r T T

12 12 12 4 6

& Find the exact valuve of sin f—z using the fact that =

Sn ‘r )\ . _m .7 T
Sml—z—smk4 | 6) —3["10036 SMECOSZ
—Qo\/g' ]QQ
2 2 2 2
N6 V2 J6+v2
4 4 4
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= Objective: Use Sum and Difference

sum a"dpifferenc ormUlae - Formoulae to evalvate trig exprgssiong

.- and verify trig identities. -

& Suppose that sin o = for a quadrant Il angle a and sin 8 = 2 for a quadrant | angle §.

Find the exact value of cosa and cosp.

x? 1+ 4% - 52 _ 3
—_3 9
2 42

x“+14=5 J3
:\/g OOSﬁZT
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= Objective: Use Sum and Difference

sum a"dpifferenc ormUlae - Formoulae to evalvate trig exprgssiong

.- and verify trig identities. -

& Suppose that sino = % for a quadrant Il angle a and Sin 3 = 9 ftor a quadrant | angle §.

Find the exact value of coslo+f).

3
C0sor =~ cos,B:7

coslot + f) = cos a cos f - sin a sin f

3 J3 4 1

5 2 5 2

3J3 4 B 3J3+4 Vs, thisls the EXACT solution
10 10 10
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= Objective: Use Sum and Difference

sum a"dpifferenc ormUlae - Formoulae to evalvate trig exprgssiong

.- and verify trig identities. -

4 1

& Suppose that sina = gfor a quadrant Il angle « and sin 5 = 7 for a quadrant | angle f.

Find the exact value of sinla+f).

3 J3

SO =—— COS[3=—-

5 2
sinla + f) = sin a cos § * cos a sin §
RN
5 2 5 2

43 3  4J3_3 Yes thisis the EXACT solution
10 10 10

16/28




= Objective: Use Sum and Difference

sum a"dpifferenc ormUlae - Formoulae to evalvate trig exprgssiong

.- and verify trig identities. -

tanla + B)

sincccos B+ cososinf

sin(o Sina cos B + cosa sin COS (X COS

tan(o + B) = (a+ ) = P , , P .'B .
cos(x+ B) cosocosfB—sinasinB  cosacosf—sinasinf

| . coso cosf3
sinoccosf  cososinf siha sinfs
 cosocosf cosacosf __Coso cosp  _ tano+tanf

cosacosfl  sinasinf y_Sina sinf - 1-tanoetanf
cosocosfB cosocosf cosa cospf

tano + tan g A
|-tancotanf
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tanla + B) =




= Objective: Use Sum and Difference

sum a"dpiffere"c ormUlae - Formulae o evalvate trig expressiong

.- and verify rig identities. -
tanla - B)

tan(a — B) = tan(e + (=)

- tano + tan(-p)
~ 1-tanatan(-f)
- tano-tanp
1+tanatanf

tana +tan
|-tanatan

tanla + B) =

tan(-B8) =-tanp

tana - tan 5 A
l+tanofan f “—

tanla - B) =

18728



Objec’rlve Use Sum and Difference

sum a"d D[fferenc ormulae ’ *Forimulae to evaluate trig expressuong

& Once more, all fogefher

tanla + B) =

“and verlfy trig lden’rmes

cosla - f) = cos a cos f + sin a sin f

cosla + ) = cos a cos ff - sin a sin f

sinla - f) = sin ot cos § - cos o sin f

sinla + ) = sin a cos § + cos a sin f

tana + tan g
|-tanatan

tano - tan g

m‘(a_m:lnanafanﬁ
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Objec’rlve Use Sum and Difference

3Hm a"d lefere"c Orm[“ae ’ ~Formoilae to evalvate trig exprgssuoy\g

and venfy trig uden’rmes

- Venfv the identity ’ran(x +r)=tanx

tanly + 1) = tanx +tanr _ tanx +0 :fanx:,ra“

l-tanxtanz 1-tanx-0 ]

& Find the exact value of cos 100° cos95’ + sin1 00° sin 99°

cosla - ) = cos a cos f§ + sin a sin f

cos 100° cos 99° +sin 100° sin 59° = cos(100 - 55V

= 008 45’ =g
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Objec’rlve Use Sum and Difference

sum a"d lefere"c | Orm[“ae ’ *Forimulae to evaluate trig exprgssuohg

and venfy trig uden’rmes

& Venfy the identity cos(yz 0) = —cos O
cosla - f) = cos a cos f + sin a sin f

cos(t - 8) = cos T ¢osO * sin T Sin 6
=-] cosB + (0 sin O
= -00$0

& Simplify sin(x +37)
sin(x+37) =sin(x)eos(37)+ cos(x)sin(3r)
= sin(x )(—1)+cos(x)(0) =—sin(x)
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" Objective: Use Sum and Difference

‘ s um . a n d D i ffe re"c % () rm“lae ,{ Forimulae to evalvate trig exprgssuong

and venfy ’mg lden’rmes

& Find the exact value of sin 79°

sin79° =sin (45 + 30  sinla + f) = sin a cos § * cos a sin

=8in 49° cos 30° * cos 49° sin 30° = \/z_ \f \/_ f \/_ \/_ \/_;\/_

& Find the exact value of sin 15°

sin 19° =sin (49 - 30’  sinla - f) = sin a cos f - cos a sin f

= 8in 49° cos 30° - cos 45" sin 30° = \/z_ V3 \/_ E Jf \?:\/E;ﬁ
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= Objective: Use Sum and Difference

sum a"dpiffere"c ormUlae - Formulae o evalvate trig expressiong

.- and verify trig identities. =

& Suppose that cos9 = —% for a quadrant Il angle 8 and cos 3 = 1e for a quadrant | angle . Find

13
the exact value of sin®, sinf, sin(0+p), cos (0+f)
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" Objective: Use Sum and Difference

and venfy trig uden’rmes

‘ s um . a n d D i ffe re"c )Y () rmulae ,{  Forimulae to evalvate trig exprgssuong

12

T — for a quadrant | angle §. Find

& Suppose that cos6 = —% for a quadrant Il angle 6 and cos 5 =

the exact value of sind, sinfl, sin(0+p), cos (0+f)

: 4 : 5
9:— = —
Sin 5 sth 3

coslat * §) = cos a ¢os § - sin « sin @

412 -3 5 312 4 5
“5°1375 "13 "5 13 5 13
48 15 33 36 20 56
65 65 65 65 65 6%
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Objec’rlve Use Sum and Difference

sum a"d lefere"c Orm“lae ' ~Forimulae to evalvate trig exprgssnong

and venfy ’mg lden’rmes

/27r ﬂ\
3 4

& Find the exact value of Sin

sianﬂ T smz—ﬂcosﬂ cosz—ﬂsinE
3 4 3 4 3 4
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= Objective: Use Sum and Difference

sum a"dpiffer e"c Or mulae - Formulae to evalvate trig expressiong

.- and verify trig identities. =

A tano + tan 8
\6 4 y M(a+ﬁ)=l-fanatanﬁ

L AP O D

¢ Simplify fan

oY/
7 A fan9+fan7 fan6+1  tano+1
tfan| 6 —

. 4 /zl—fanefan% ~1-tano(1) 1-tano
4
. N () 0
¢ Verify the identity sin 7 0 |=coso Sinla-@)=sinacosp-cosasinp - -~
\ Y, ————
. (71' ) « JC Y/ A .
Sin 0 |=8n—_c080—Cc0S—_SINO =1cosO—0sino =coso
2 ) 2 2
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" Objective: Use Sum and Difference

s“m a"d Diffe r e"c ) Orm[“ae 'ﬂ‘ ~ Formulae to evalvate trig exprgssloy\g

and venfy trig uden’rmes

®_0
N\

—

& Verify sin(x+y)sin(x—y)=cos’y —cos’x  sinla * ) = sin a cos f * cos « sin f )
sinlec - B) = sin o cos § - cos « sin § -

sin(x +y)sin(x —y)=(sinxcosy +cosx siny )(sinxcosy —cosx siny)

= (sin x cos y)2 — (cos.x sin y)z (a - bMa + b) = a2 -b?

— sin’ x cos? y — cos? x sin’ y
— (1— cos x)cos Y — 608 x(l c0S y)

= 08"y — cosz X
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" Objective: Use Sum and Difference

‘ s um . a n d D i ffe re"c % () rm“lae :. Forimulae to evalvate trig exprgssuong

and venfy ’mg lden’rmes

¢ Solve cosl x+7 |- cos| x ~1:[0,2x) coslo + §) = cos ot cos f - sim & sin
. 4) U 4 cosla - §) = cos o cos f * sin « sin f

( T 71'\ [ JT 71'\_]
cosxcosz—smxcoszj—\cosxcosl‘ smxcoszj— 2 (sinx)=1
/ ( . 1 V2
£cos:r (smx - Qcosx ﬁsmx =1 N .
2 ) 2 2" 2
J2 . . X =
7(cosx—sm;.’)—(cosx+smx)=1 /\
V2, RS
; (—2sinx)=1
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