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Warm Up

simplify

2
T.tan" x+ 2tanx =—1
“Iohlxl-z"';hy‘*, = O

(honx + V) (Aany 4 1)

solve X
2. 2cos —) —1=0
2
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5.4 Sum and Difference Formulas
Put the following on your notecard
You will not need to memorize these,
just know how to use them :)
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[ Sum and Difference Formulas (See proofs on page 400.)

) . . tan u + tanv
sin(i + v) = sinucos v + cos u sin v tan(y + v) =

| — tanutan vy
sinli — v) = sin u cos v — cos i sin v
_ lanu - tany
coslu + v) = cosucos v — sinusin v tan(i "}'lﬂmmmm
coslu — v) = cosucosv + sinusinv Pg 377
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Find the exact value of cos 75

Is 75 on the Unit Circle?
Are there 2 angles | could add together that would be

on the unit circle?
cos(u+vVv)=cosucosVv-sinusinv

cos( 30+ 45) = cos 30 cos 45- sin 30 sin 45

(’} . i v G 3 4 .
— — - -
a 2 2 2 (-1/2,372)
i
2124f112) GZr2.4212)
' SIS 6 16
\6 r: (3/2,112) (ﬁﬁinz,‘n
)y Y
iy +—T IS0 o L)
Vi-vs
L{ 7 Iims 6
(31217 5/2-1/2)
(-2/2,~f212) GZra-Er2)
iml3 5m/3

(-1/2,-.f3/2) 5:‘[:3 (1/2,-f372)
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Find the exact value of sin{u + v) given

i 4 T 12 T
!-.I]'II.‘—S.WhEI'Eﬂ'-{H{E and cosv = H,whcrcz-uc:'n'.

Start by making triangles for what you know.

A AN
v
3

-1?

-
/
w

-
.

Solution

Because sinu = 4/5 and u is in Quadrant I, cos u = 3/5, as shown in Figure 5.19.
Because cosv = —12/13 and v is in Quadrant II, sinv = 5/13, as shown in
Figure 5.20. You can find sin{u + v) as follows.

sinli + v) = sin 1 cos v + cos wsin v

((-2) + (B}2)- -8+ 8- -2
5 13 5/ 13 65 65 65
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T

Find the exact value for COS —
/A _72' T
12 3 4

cos(u—v) =COSUCOSV+SIinusiny

-ﬁ
s 5 - © :‘ ¢ \’

R *-5'6'
I,
~+le e
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Write cos(arctan | + arccos x) as an algebraic expression.
\

-.-"'II -x

X

Solution Figure 5.21 Figure 5.22

This expression fits the formula for cos{u + v). Angles
1 = arctan | and V = arccos x
are shown in Figures 5.21 and 5.22, respectively.

coslu + v) = coslarctan 1)coslarccos x) — sinfarctan 1) sinlarccos x)

| |
=_l,_'.:'__',_'-..,-'1_.r2
—_—

xr— 1 —x

-2
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7

Prove the cofunction identity oos(z - .r) = sin X.

Solution

Using the formula for cos(u — v), you have

T m ..
COsS ;—.t cos;cos.r+ sm;smx

(0)(cos x) + (1)(sin x)

sin X.
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Simplhity each expression.

a. u:m'.(ﬁl — 3_11')
2

bh. tan(# + 37

Solution

a. Using the formula for cos{u — v), you have

mﬁ{ﬂ — 3—“-} = CO% chsa—r + sIm H!-;inB—ﬂr
2 2 2

= (cos @MO) + (sim & — 1)
= —sin &
bh. Using the formula for tan(e + v), you have

tan & + tam 35T

tan{ & + 3 =
( ) 1 — tan #tan 3T

tan & + 0
1 — (tan @MW)

= tan &

Note that the period of tan 6 is , so the period of tan(f + 3) is the same as the
period of tan f.
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Find all solutions of

o) -3
514 X 1 sing x 1

in the interval [0, 2).

Algebraic Solution

Using sum and difference formulas, rewrite the equation as

& (rh . . o . w
§In X cos — + CDE.['F-II!'IE 1 EIII.IEDEE - EDE.IF-II!'IE = —1

: T
Emnxcn51= —1

2(sin :}(%E) = —1

SNy = —

siny = —

Graphical Solution

T
i

v = &in {.r + fj] + hi[l.{.".'_ -_I-] + 1
So, the only solutions in the interval [0, 2m) are '3 7/

5w I - The x-intercepts are

x=— and x=—. 3927 and x = 5498,
4 4 Pyl

i 2
Zara

¥2) W1a%%al vIo
-1

Figure 5.23

From Figure 5.23, vou can conclude that the
approximate solutions in the interval [0, 2) are

x=3927 = fCTW:m:I.:vr = 5498 = ‘{Tr

10
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algebracf
Example 7 An Application from Calculus J"‘“"

Venfy that
EDEE_I+h}—CDE.I_{ }(cush—l) (s ](sin.i'r)
2 = (cos x . sin x| =
where h # (.
Solution

Using the formula for cos{u + v), you have

coslx + h) —cosx cosxcosh —sinxsinh — cosx
h I

cos xlcos h — 1) — sinxsin h
h

cosxicos h — 1) sinxsinh
h h

(cos ﬂ(?) — (sin x}(ﬂ; h).

11
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Answer these with a partner on a paper to hand in
Use a sum or difference formula to find the exact value of:

tan255e° (300-45)

sin 285° (315-30)

12
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Find the 2xact value of the t7rigonometric function given that
and ~

sIny =— COSV = o
Both u and v are in Quadrant II.
sin (u + v)
tan (u-v)
cos (u+v)
sin (u-v)

cos (u-v)

tan (u+v)

13
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Use sum / difference formulas to prove the cofunction identity:

) RY/4
sin| x—— |=cosx

14
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Find all solutions in the interval [0, 217)

sin x+£ —sin x—z =\/§
2 2

February 20, 2020

15
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Verify

sin(ﬂ—x) =sinx

February 20, 2020

16
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How do you simplify expressions and
solve equations that contain sums of
differences of angles?

17
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February 20, 2020

18
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