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7.4 the Pythagorean Identities
[IEIT Frova than apply the throo Pythagoraan idontitics.

Get Started
n the unit cicle a2 the right, explain why
sin® + na® = 1. This equation 5 an
idenicioy Why do you think it s called
the Pythagarean identiry?
A bt =c?
Pyt
cos*e 1aine: | sing=¥=¥ay
CosB = ;.{-:x

sin A*
Construct Understanding  (577%)" = sin’x

Brome algehralcally that cach equatian below is an idenriry.
Determine any non-perrnissible valucs of 8.

tanlh + 1= aech 1+ cat'd = eacll
A L5=ton® +1 Ls= |+ cob®e
sin*@ *
iR vl al »?‘_I!ﬂ_.‘:
L NS | cwte sin® cos'e
tose | ove ‘E.'I’El% i
- sin'®reoge . ainie rensle
cos'e T sine
u e
. ‘“5‘: " e
e = c1c'®
=RS < RS
NPV : cose #O NPV: sinedo
ag@%Dl’-,an e@dnn neE
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The follwing identitics are the Pythagarcan identitics.

to fi i identitics.

sin'# + coa'dt = 1 can be written as:
sin't = | — cofforcos™ = | — sin'd
tan'¥l + 1 = sec’i.can be veritten ax
tan'¥ = 5o — larsech — tan'e =1

1+ cot™ = cac' can e written aa;

oo = cac'8 — 1o e — ool = 1

The Prihagneean idemiti e el e o hier idenain L)
sinplifyan equation befoce salving it
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Using tha Pythagorean |dentitias to Prove.
dentities

Other |
Prove cach idemity. m
a) cscdoos + s = escd b an'd — ool = sl — cogy 1+ Proveenchidentity
&) o8 + tanf = A eE
SOLUTION b oty = ot ' — cond
a) cscfoas't + s = cecd %
- 9 4 ] 1
LS = cxcfoos'd + din®  Replace cocimith o a‘)Ls-wla;;n;nem
=.—ln|cnﬂl}+ﬁmv - C0s8 it
. sinBcose <
= ::—: +sing Lise & commen denaminatar L €o5°® r sin®e
St Feplace cn -+ sin' with 1. s';'”‘“’
=L " shecEe
Y] e




==t fcosl) + sin 0 =Sag Ao
i sinBsrose -7
- +aing Use a commen denaminatar LCo5°8 tSinte
- cotld el Replace cna'f + sim'f with 1. sinGoe
- B n'fv_.nlﬁ
- ol = cscdsecd
- RS = RS
“The loft side is oqual to the right side, 2o the identity ia proved.
) ' — oo = gin'd — cos'® =
ot Factor wsing diffsenceof squares. D) RS cotecsce - cote
(s’ — ens'Hyein® + eon'F) Replace in' + cod®with 1. s cots(tscre - 1)
= sin'f — cod's = cot & (eotte)
=RS - cot’e
T Tef i o e the right i, e the denriey i preved =L“;
Try &it, Tii
Fxarmple 1 illustranes thess siearegios 1 help o prove an identiry: THINK FURTHER
= writing 1erirs with a camnsan desominator Ilwt;:;ﬂm;-v»x;;zidemml
+ factoring using the difference of squares i Exarmpla 18, by begnning with
3 the:ighn side?
Recall b 5 sainralise  binomial demominatos, such ss——, by N
warmeaor and d 1- 43
_1-2
2
=3 - 1)
=11
“This stratcgy mar also be used in the proofs for same trigonemetric
identitics that imvatve factors such as | & sindar 1 & con bl
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m:m-m rm—

——— Frowe each identirg:
- Frove ) <o i xin & i o e
e b DT e T e B 2oecd = 25005+ T s
W T SoLUTION
=1l g Sfidind _ 1 g
. 2 Sane e
% d) Start with the side R i
which hos twoterms | 1S = §5555  Muliphynamerata and domintor by the
in e =
o [ 8 s — sin
Rs» She_ l-wsel = (FEEIG=RG)
| veos@  [-cose@ _ it — sny
; Sine(i-wse) 1 s
(1+eosg)I-toss) e O
. sinel|-cose) = tan 8(1 — dn @) Replace tan with Lo
| = cos® - snd
. siiB(\-cesa) [
T T sine =RS
. l-cos® The left sice is cqual o the right side, oo the identity is proved.
sing b) 2acq = 2 L onf
=Ls e T N
e ) RE = e ‘Write the fracticns with a commen
I(“r.a‘ (\’p‘i T—and 1+ and Aemoeinaton
b‘)]_s:—;a.).m) _ (] k) il - dad)
. - = amdli ¢ angy  Eepand
“(1000s8)  {1-0058) L coamiing + cond — conBaan et =i
|1+ cosm vl -tase = T s e
- = Zeortl N
(Izusleﬂ-mé) ==t
= oz
|- cos*e T
= 2uech
2 - L4
N sin& .
i ot side is cqual o the ight side, o the identisy is
- 2esc%@ T s ecqual 1o the right side, 50 iy is promed.
=RS
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Using the Pythagorean Identities in the
Solution of an Equation

Use algebra to solve the equation 2 cos’x — 3 sin x = 0 aver the

¥
domain = x < 2m.

SOLUTION
2cos'x — 3sinx =0
2(1 - sin’x) — 3sinx =0
2= 2sin'y — 3sinx = 0
2sin’c + 3sinx =2 =10
(2sinx — 1)(sinx +2) =0
Either2sinx — 1 =0

5w
So, the rootis:x = 2%

Verify the oot by substitution.

Replace cos'x with 1 — sin'x.

sin
Since =2 is o1
range of sin x, there is
no solution.

3. Use algebrato solve the

‘equation
3-3cosx —2sinx = 0
overthe domain0 < x < 3.
QA
3-3eosn-2(I-cos*) =0
3- 3cosx ~2+42¢08*% = O
2ceos*x-3cosx 1 = O
(2eos% - 1)Yeosx-1) =0
cosx=%  cosx=I

Lot in doman
cox=0,%

Discuss the Ideas

1. When can you use a conjugate to help prove an identity?

A

Try‘. Gii, 7ii,

10 (in radians ), 122

2. The Pythagorean identity sin’d + cos'# = 1 was shown to be true for

an angle # in Quadrant 1 in Grade 11. How do you know that this

identity and the other two Py

values of f for which the trigonometric ratios are defined?

QA

for all
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