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3.8.1Trigonometric Proof

Trigonometric Proof
Howdolprove newtrigonometricidentities?

= Youcanuse trigonometric identities you alreadyknow to prove new identities
= Make sure youknow how to find all of the trigidentities inthe formulabooklet
= Theidentityfortan,simple Pythagoreanidentityand the double angle identities forinand
cos areinthe SLsection

sin®d

= tanf =
cosf

= cos?0 +sin20=1
= sin26 = 2sinfcosH
= 0820 =co0s20 —sin?0=2cos?0 — 1 =1—2sin%0
= Thereciprocaltrigonometric identities forsec and cosec, furtherPythagoreanidentities,
compound angle identities and the double angle formulafortan

1

cosf
1

sinf

= 1+tan20 =sec?0

= 1+ cot?d =cosec?d

sin(A * B) =sinAcosB *cos A sinB

cos(A + B) =cosAcosB Fsin A sinB
B tanA * tanB

tan(A £ B)= 1 ¥ tanAtanB

2tan6

1 —tan20

= Theidentityforcotisnotinthe formulabooklet,youwillneed to rememberit

1 cos6

= secH=

= cosec 0=

tan260 =

= cotfd= =—
tan@  sin6

= To prove anidentitystartonone side and proceed step bystepuntilyougetto the otherside
= [tismore commonto start onthelefthand side butyoucanstartaprooffromeitherend
= Occasionallyitis easierto show that one side subtracted fromthe otheris zero
= Youshould notworkonbothsides simultaneously
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What should Ilook out for when proving new trigonometric identities?

= ook foranythingthatcould be apart of one of the above identities oneitherside
= ForexampleifyouseeSin29youcanreplaceitwith2sin90089

= [fyousee 2sinfcosf youcanreplace it with sin26
= lookforways ofreducingthe numberof differenttrigonometric functions there are within the
identity
= Forexampleif theidentitycontains tan6,cotfand cosec 6 youcould try
= usingtheidentitiestan@=1/cotfand 1+cot20=cosec?0to writeitallinterms ofcot®
= orrewritingitallinterms of sin6and cos 6 and simplifying
= Oftenyoumayneed to trialafew different methods before findingthe correctone
= Cleversubstitutioninto the compound angle formulae canbe ausefultoolforprovingidentities

0 0

= Forexample rewriting COS -5 as COS (9 — —) doesn’t change the ratio but could make an

2 2

identityeasierto prove
= Youwillmostlikelyneed to be able to work with fractions and fractions-within-fractions
= Always keepaneye onthe 'target' expression - this can help suggest whatidentities to use

O Exam Tip

= Don'tforgetthatyoucanstartaprooffromeitherend -sometimes it mightbe easierto start
fromthe left-hand side and sometimes it may be easierto start fromthe right-hand side

= Make sure youuse the formulabooklet as all of the relevant trigonometric identities are given
toyou

= Lookoutforspecialangles (0°,90°, etc)as youmaybe able to quickly simplifyorcancel

parts of anexpression(e.g.COS 90° = 0)
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@ Worked example

Prove that 8cos*@ — 8cos20 + 1 = cos46.

|t is easiest to stort on bHae (‘is\'\.\:-\nanJ\ side  ond

apely the double anale Lfoconwla Loc  cos 26.
8cos 0 - 8cos?O + | = cosko

The form of the \left-hand side Sudﬁesbs Thok the

io\en\:iE3 co52A = 2cos’A -1 would be more useful SThan
the okher options.

cos &6 2cost 76 -\

2(2 cos?0 —\)‘L -

2(4cos*B - 4cos™® +1) -

8cos*0 - Bcos™@ + 2 - |

cosk® = Ycos*0 - §cos*6 +.|

|
Hl ool H HEal B W By B
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3.8.2 Strategy for Trigonometric Equations

Strategy for Trigonometric Equations
Howdolapproach solving trig equations?

= Youcansolve trigequations inavariety of different ways
= Sketchingagraph
= |fyouhave yourGDC itis always worth sketching the graph and using this to analyse its
features
= Usingtrigonometric identities, Pythagoreanidentities, the compound ordouble angle
identities
= Almostallof these are inthe formulabooklet, make sure you have it open at the right page
= Usingthe unit circle
= Factorisingquadratic trigequations
= Lookoutforquadratics suchas 5tan?x-3tanx-4=0
= The finalrearranged equationyousolve willinvolve sin,cos ortan
= Don’ttryto solve anequationwithcosec,sec,orcot directly

What shouldllook for when solving trig equations?

= Checkthevalue of xor6
= |fitisjustxorfyoucanbeginsolving
= |f there are different multiples of xor6 youwillneed to use the double angle formulae to get
everythinginterms of the same multiple of xoro
s [fitisafunctionof xor6,e.g.2x-15,youwillneed to transformthe range first
= Youmustrememberto transformyoursolutions back againat the end
= Doesitinvolve more than one trigonometric function?
= [fitdoes,tryto rearrange everythingto bringitto one side,youmayneed to factorise
= If not,canyouuse anidentityto reduce the numberof different trigonometric functions?
= Youshould be able to useidentities to reduce everything to just one simple trig function
(eithersin,cos ortan)
= |[sitlinear orquadratic?
= [fitislinearyoushould be able to rearrange and solve it
= |fitis quadratic youmayneed to factorise first
= Youwillmostlikelygettwo solutions,considerwhethertheyboth exist
= Remembersolutionsto sin x=kand cos x=konlyexistfor-1<k<lwhereas solutions to
tan x=kexistforallvalues of k
= Are mysolutions withinthe givenrange and do Ineed to find more solutions?
= Be extracarefulif yoursolutions are negative but the givenrange is positive only
= Useasketchofthe graphorthe unitcircle to find the othersolutions withinthe range

= |fyouhave afunctionof xor6 make sure you are finding the solutions withinthe transformed
range
= Don’tforgetto transformthe solutions back so that theyare inthe required range at the
end
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O Exam Tip

Tryto use identities and formulas to reduce the equationinto its simplest terms.
Don’tforgetto checkthe functionrange and ensure you have included all possible
solutions.

If the questioninvolves afunctionofxor6ensure youtransformthe range first (and ensure
youtransformyoursolutions back again at the end)).
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@ Worked example

Find the solutions of the equation (1 + cot220)(5c0s20 — 1) = cot?28 inthe interval
0<0<2m

Move. equivolent {-.ris functions to the same Sides:

2 . . .
260  diwide lboth sides b
Scos’® -| = _cot - I . L Y
€0s26 = 2¢cos*O - | |+ cot®*26 *co
. ? A ) &. ‘ + Cob'le = COSCC’LG
. Cos ' B= 7_Co.526+2

5(’{Cos?.6+z)—| e Cosectze
cos® 20 cot6 = £289
i .1 = sini 2'6 ]
2cos20 + 3 | Cosecd = S
Sin*26

7 (5320 « 3)

2co0s'26 -Scos26 -3 =0 Quradrakic (i Cos20

cos™ 26 Rwromse o Form o

(Zcos’l@ * l)(cos‘le -3) =0

Ccos26 = "E or cos?20 =3
Rono solubions

We oce solvina fhe  equokion foc 28 so. we wmust bronsferm the
ronge fiest: 0/€26 = 4T

206 = cos™ ("‘{) = ’L?T- (Pr'\mar:s value)

SO Ze=2J_L Z?L-E:tf-’t 27[ _‘_121[:%__1:,

4TC 27 _lor
3 2 3 = 3. 3 " =

Page 7 of 7
For more help visit our website www.exampaperspractice.co.uk



