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Section 2.5 Multiple-Angle and Product-to-Sum Formulas
Double-Angle

We proved portions of the following last week on 2/26.

Click Here for 2/26 notees.
sin 2u — 2 sin © cos u cos 2u = cos? u — sin? u
2 tan u _ 2.,
tan 2u — . — 2cos“u—1
1 — tan® u
—1—2sin?u
Solve cos2x +cosx =0 .
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https://harryzaims.com/public_html/122/1420-spring-25/Lecture-Notes/250226-notes.pdf
https://harryzaims.com/public_html/122/videos/chapter-02/test-2/cheat-sheet-test-2.pdf
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Midterm about a week after we get back from Spring Break.
Old Tests buried in the Homework Videos and Notes for each chapter.

Last semester's Midterm.

Midterm and Final are in-person. Bring a scientific calculator, student ID, pencil/pen

HOR 107 8 am - 6 pm Show Up. Place shuts down at 8 pm. Don't show up any later than 6
pm if you want 2 hours to take it.
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Use the conditions below to find sin 260 , cos 26 ,and tan 260

3 T
in @ = — 0<O< —
sin 5 2
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Power-Reducing Formulas

These are obtained by manipulating sin? u = %
the double-angle formulas. Take the

C052 u = 14-cos 2u
principle square root of both sides, 2
relabel things, and you obtain the tan? u = %

1/2-angle formulas, below:

Half-Angle Formulas
u 1—cos u w o 1+cosu
sin § = +4/5" cos § = 4/ 5"

1-—cosu sin u
1+4cos u

w _
tan 5 = “5 - =




250303-notes.notebook

I don't think these help us a ton in Trig, but they will be very useful in Calculus II.

Product-to-Sum Formulas

sin u sin v —

b | =

[cos(u — v) — cos(u + v)]

COS U COS UV —

B3| =

[cos(u — v) + cos(u + v)]

sin w cos v =

b=

[sin(u + v) + sin(u — v)]

cos u sin v = 5 [sin(u + v) j@
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The following are obtained by re-labeling and manipulating Product-to-Sum Formulas

I don't think I see these coming up more than once every 20 years or so, in my case, and pretty
much only in teaching trig. I

Sum-to-Product Formulas

sin u-sin v = 2 sin(%5") cos(*57)

sin w —sin v = 2 cos(*3*) sin(*3*)

cos u -+ cos v = 2 cos( 442 cos(%5?)
e S8 008 0 7 D2 SCE) SR

here's the example for how these help. It doesn't look like anything you couldn't handle with
other tools that you should know a lot better than this one.
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Example 8 Using a Sum-to-Product Formula

Find the exact value of cos 195° + cos 105° .

SOLUTION

Use the appropriate sum-to-product formula.
cos 195° + cos 105° = 2 cos (%) cos (%)

= 2 cos 150° cos 45°

-2(-9) (%)

g f0ur wayi
105° = Go° +4§
(4s?= 135 "¥ +lo°®

% us('ﬂ") + "“’5('050)

° o
= oo (136° Flo®) + s (45 °+Go )

Xﬁ— ! 135° -~ 6o
\
¢ 1)

-

w5 (35°) wsleD - o (135°) 52 (46°)
. o
+ cos (us®) cos(ld) - 51 (vs°) smeo)
L, V2 Ly oL\
- "‘lf'\fu'?':'? Yy 53" v v o
= 3 .
: i ‘\F’ 4@ ——-‘{2‘ o ’;
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I get the right answer, here, but I can't say it was as efficient as sum-to-product.
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Sum-to-Product can make this one go quickly. But again, it's a lot of baggage for the one task,
especially when you have other tools that can do this for you. Writing non-stop without thinking
a whole lot beats stopping, thinking, looking through a list of 500 formulas for The One.

Example 9 Solving a Trigonometric Equation Sounds good, Mills. But it really does
shorten the work, here.

I'm just not huge on asking these

Solve sin 5z +sin 3z =0 . questions at this level. If I'm going to
hit you with sum-to-product on a test,
Book Solution using sum-to-product nonsense: I'll TELL you to use it. Otherwise, this
SOLUTION is just piling on too many formulas for
this level... In my opinion.
sin 5z + sin 3z = 0 Write original equation.
I have to admit,
2 sin( 57“;3” ) cos( e 53"’ ) =X Sum-to-product formula this is pretty

. T slick.
2sin 4z cosxz = 0 Simplify.

Set the factor 2 sin 4z equal to zero. The solutions in the interval [0, 27) are

T T 3 57 3w Tw
i AR

The equation  cos & = 0 yields no additional solutions, so the solutions are of the
form x = nw/4 ,where n isaninteger. To confirm this graphically, sketch the

graphof gy — sin 5z + sin 3z as shown below.
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Example 9 Solving a Trigonometric Equation A few minutes later-....
Solve sin bz +sin 3z =0 . Holy crap this got ugly! I bet I could
come up with something with this
= anlwedd) wsimlad) =0 method, but not very elegantly.

o om () eos(3) + Stn (3x) wslax) + s)n(?x) =0

-

- sias) WY G ex) + siw (‘11.4-::\ cos(ix) +sin ("-X tad) =0

w by osle) +sin ) eos Aﬁ)) evs (u¥)

= bk tos (V) st (¥) —U$(¥\S7v\('l.k\) .\-<>

+<Mh (X\ dos ("x.) =
PPNy ) ') eos %)

() + %
v ud tosad) s7n 6O - sinced) tos () FUPRSN ) s () s (2>
= s
+ 4in(w) oSG +5in &) ¢o;(u3

_o ) J(‘) —
= sfa(ln\us(,a\\‘-‘\(’b ’ - %LUJ“ S» v...,u,oL f—v— T_HA-\-.J

FWIW, I don't ask these Kinds of questions. My focus is the double-angle, power-reducing,
half-angle and angle-sum formulas, and everything I ask can be solved with them.
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ancs (1) = -36.86989765°
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