Lecture 35: Section 5.4
Sum and Difference Formulas

Sum and difference formulas for sine, cosine, and tan-
gent
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Formulas for sine:
sin(u 4+ v) = sinu cos v + cos usin v

sin(u — v) = sin w cos v — €S U Sin v

Formulas for cosine:
cos(u 4+ v) = cosu cosv — sinusin v

cos(u — v) = cos u cos v + sin u sin v

Formulas for tangent:

tanu + tanv :
tan(u + v) = = Sin(u+Vv)

I — tanwu tanv COSs (U+V)
tan(u—v): tanu — tanv _ sin (U=v)

I 4+ tanw tan v COs(Uu-v)
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ex. Find the exact value.

1) sin75° = sin(30°+45°)

Siin (20" Lo (US®) + Cos (o) S 9S°)
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cos (15°) = (os (60° -Yy5%)
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NKITE SiN(40-6)= cos( 8) , S0 Fom ABOVE WE SEE
Sin (5= sin(90°-15°) = o8 (I5°)



3) tan 15°
= tan (60°- 45°) = tan (60™) - tan (84S °)
| +tan(60®)tuan(45°)

= {2 -) _ N 3
13+@3')(n)‘(/3+\[-,)(/ \ﬁ) R

I -3
- 23 -
-2
=2 (131
Checkpoint: Lecture 35, problem 1 —2
ex. Find the exact value. “(z-2)
O 2
1) sin 20° cos 40° + cos 20° sin 40° l 03+
= 3in(20°+Y40°)
z Sin( 60°)
= 3
2

tan 73° — tan 13°
1 + tan 73° tan 13°

2)

= tan (#3°-13%)

= +tan (60°%)
= B L2213
'/7, 2 |
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4 D

ex. Ifsinz = ——, cosy = — and both z and y are
in quadrant IV, find the exact value of
sinx=0fP - -y = ADJ - 5
AALAIIES et Bver S

3
: s
\S\s"‘ o -2 = Siay s L2
' 13\ K3

=) O :.i
(4) + xT= s* o S sty = i3° ~tany- "?2
- =)'6anx=-_"l_
= x=3 3 y=-I2
7 NEGATIVE B/C
QnL

1) sin(z — ) = sinxX cosy - cosx Siny

CHE) - FE

.l
(
Y
(o]
(#V)
o

2) cot(x +vy) =
tan(x+y ) tanx +tany

— D ()

= I -tanxtany ) - HEFY -

Is .
4 - 56 -

Checkpoint: Lecture 35, problem 2 ~© (’7% ('51%5
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2 2
xty Tz 2t = (20" +1°
k3
"‘I~x T2 4t
1. 1 -
= \i-x* CT U Yx

ex. Write sin(arctan 2z — arccos x) as an algebraic

expression. ,
2~ Yxty)
LET uU=arctan (2x) | S0 tuan(uy=2x =2x - ofP um "

I Aoy

LET V= arccCos(x), so oy (v)= x= x - ADY I
[ HYe 2
A |
I-XI X
S{V\utm: (A% CONY= ADT _ |
HNP B
{Gxte e Ixt+)
Siny= Off < | =x
HYP COdN= ADT . X = x
HYP [
Sin(Y4-N)= sinu cosy - CoOdY SNy
= ( L1x \ x\ _ ] I~x*
| YxtH le'l+

- 1xt ,,
q'ﬂx‘lH \| YU t4 ) \"‘1)( +|

Checkpoint: Lecture 35, problem 3
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7
ex. Prove the cofunction identity sin (5 — 9) — cos 0.

LHSE Sin (T{_ o) = dSn(Tywe - c,os(Ig) SinG

= (1Se - (0)Sin B
= CONG- O
= CON® - [ZHS

ex. Verify cos(6 + 2m) = cos 6.

LHS= Cos(6+42T) = <088 Cox(2T) - sin (@) Sin(2T)
coss (1) = sinle) (0)
C0N® =0

O
< LHS

‘l

i

_ . 14+ tanx T
ex. Verify the identity = tan (— -+ x)
I —tanx 4

pHo= tan (T +x) - tan (T4 y + tanx

| - €an (4) tan(x)
~ | + tanx - l+fanx = LHS
I = (1) (tanx) | — €an X
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ex. If f(z) = cosx, verify the identity used in

calculus:
f(x+h)— fx) cosh — 1 _ sin h
; zcos:c< ; )—smaz( ; )
where h # 0.
LHS= COS(x+h) ~CoSx _ cosxcosh-sinxSinh - Cosx
h n

oSX cosh - LoSX = Sinx Sinh

h

= LOSXCos h —LosX  _ simx sinh
h h
= cosx (osh -1y L wah
Q) ( [
= COS8X cosh-|I S - Sinhx (th
h A

=
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Solving a Trigonometric Equation
ex. Find all solutions of

(2 +5) —sn (- F) =
sin(z+—=) —sin|lx——=) ==
§ §

2
in the interval [0, 27).

1]

N‘\

ksmx C%(]E\Jr Cad X s.‘h(T__L; )) —(s;nxaos(%)- CoSX s.‘n(_l‘a)

SMX/%\-.. cosx(_'z\ - Sy)((g) + LOSX(HL) - __'z

-"/‘s(-!z’ﬂf\
2cosx | /
2 1 \
1 -3
ST >
CONX = L 3(1' 7‘)
2
x=IL ST
3 3

Checkpoint: Lecture 35, problem 4
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