HATH ANALYSIS IDENTITIES L.A.P.

Suggested timet 1 week » ' : ] o i A

VIORAL UBJBCTIVES
1. Prove trigonometric Identities |
¥ 2. Supply neceasary restrictions for trigonometric jdentities.

Thes—T.A.P, looks little but it is meen. It utilizes the concepts developed
in the previous L.A.B.s. :

Bquations such as sin 2 @ = 2 sin Q@ cos 8 were called theorems in the ¥.H.IP.
L.A.P. They are also called identibises. An identity is an equation which
holds for all variables for which the invalved functions.are defined.

mPlesn »
(1) sin 2 0 = 2 sin O cos 9 forall @ |
(2) tan 0 = -i%ng—g- Afor 0 ¢ L_?-L%.l)_[[ (For © ogual to-an odd multiple

of,g, cos © 1s zero.)

¥ Ve have a mathematical responsibiltity to incii.xde the_restrictions. In. (2) At
is inmportant to say 0 F (2k+ VT because. of the situstion of division by
> ,

ZeI0.

Below 1z & chart showing the most common .restrictions needed.

_To restrict the X-
intercepts of the
unit circle uses

 To restrict.the:I- ..
intercepts of the unit
circle uses :

+ 1) T
To restrict all the - A1l possible needed restrictions are
intercepts of the impossible to demonstirate. At times
unit circle uset much in genuity is needed., The first
. gxercisec will give you. some practice.
o} # _I“_L

*Optional for Trig students, Trig studepts should start this L.A.P. on page 3
¢with Proving Identities.




Exercises #1, (Optional for Trig students)

For each of the following the * indicate restriction spots for 8. Indicste
the necessary restriction on 6,

1. _ 2. | 3.
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PROVING IDENTITIES
To prove an identity we show, by using the basic trig theorems, that cne side of
the equation is identicsl to the other, It is best to demonstrate by using some
exanples, Study the examples and then practice on your own like crzzy.

Example 13 Prove: cot @ + tan 9 = sec @ csc @

Proof: cot © + tan @ = =28 9‘ + sin @
sin © cos ©

coszg_ = sin29

sin @ cos ©

1
sin @ ccs @

cot @ + tan @ = sec @ csc @ [Q#k?—‘k

-

OBSERVE: Work only on one side of the equation. Here the left side
was chosen. Basic trig theorems werc used to transform the
loft side into the right. © # k7] Ybecause both cos € and sin @

appear zs cenoninators. HNeither : should ever be zero.
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Exanple 2{
" Prove: cot © - tan @ =2 cot 20

Proof: 20t 20=2 gifl; X

Z(COSZQ - singg)
2 cos @ sin ©

_ cos 6 _ ein e
sin € cos 6 _
2 cot 26 = cot & - tan @ {o# Eg-’-}
Exanple 3.
cos © 1 -5sin®
Expved -7 + sin © B cos @
Proof; =088 __cos 6 (1 -sin0) TRICK:
1+ sin 8- T + sin 0)(1 - sin Q) §:=§:;t'a
1 - 8in 6 on top
cos @ (1 - sin @) so we put it
1 - Sinz 0 | | therel
_cos 8 (1 - sin 8)
2
cos B
cos @ _1-sin®d E o £ (2k + 1) 1T t]
1 + sin @ cos € ' 2

To prove-an identity:
1. Choose one side, usually the nore complicated of the two.
2, Fiddle with the basic trig functlons.
3, Make the chosen side look exactly like the other side,

¥ L, Provide the necessary restrictions...no zeros in the denominator.

*Optional for trig students.
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-SOME PRACTICE FROOFS

Do lots of these, After you do a couple show them to.your teacher so everybody
concerned knéws that you are doing them ‘correctly. Be sure to follow the form
shown of the previous pages. If you are.working for Math Analysis credit also
supply the restrictions. The more you practice the better you'll become,

Provae:

1, tan © cos 0 = sin 0

2, (1 - cos 8)(1 + cos 0) = £1n%0

. gin 2 O
ol e ¥
A
céc2 & sec 2 ©

5 2 csc 2 @ = sec @ csc ©

6. tzn 0 sin 2 6 = 2 sin%Q

7. 1 - 2~sin29 + sinug = c0549

i 2
8, 2 cos"@ - sin"8 + 1 - 3 cos @
cos ©:
@, sin @ tan @ + cos @ = 1
cos €
10, 12 +anTe & 1 = g
cos © ccs 8
11" a%i'0. - £4n20 coe?0 - 2 cos¥9 = 81n?9. —-2-cos%o
1. seczg - csc29 =(tan® + cot ©)(tan 8 - cot @)
13, tan © - tan # = sec 9 sec # sin(@ - §) [S2me restriction for both gj
. &
4, sin 4 8 =4 sin 8 cos @ cos 2 6 g
15 sin 2 © - l -cos 2 @
14+ cos 26 sin 2 @

16, cos 2 € cos © + sin 28 ein @ = cos ©

17, 2 c052 % - cos 8 =1

18, (cos & - sin 8)% =1 - sin 2 @
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19. b sinZQ cosZQ =”1 - cos2 28

20, - coszé e ccsz 22 -
- L gin~@

cos 2 €&
cos 8 - sin &

23, cos & + sin 8 =

| I
*
2o, tanZp - sin%e = -SEE-

“cos ©
2 2
23, cos“8 (1 - tan0) = cos 28

2h, seczé cotzg - cosgg—csczg =1

9 e |
25, 2 sin 5 ©0S 3 Ry
o sin o - ;
_ _cot % + cot @ . oL + X -J
26, tan(s + §) = =L SRS Lu;{;é L————l—z P o, Mkf

For more practice tzy soﬁe of the foilowings

MODERN TRICOEO%EARV Vooten: Pages 39-9C¢, 1 - 36
TH@OWWYmemﬁﬁglﬂ,Lﬁ P%wl%ﬁgbﬁg
ELEMEN”ARY WATH ARALYSIS, Herberg, Fages 347-8, 1 - 42,

(You don't have to check out any books, just sclect the problems mam thes book
you have.)

WAnswers: Exercice 1: 1. © £ 2k - 2, © % (2k + 1)77- i 3 G = =
e + )T Gk + 1 S } .
4L, 0 TJ}:L_{_._EZL—: 5, 0 7,{ ( 3 )E_i. Tg : 6. © ;é Lk +}+1 I
‘ G4k + 1)W i
7. € # ( = ) + {f ; 8, 0 # z2KIx? ——

RESTRICTIONS OR PROOFSt
-, (ex + DT ”
o g s DT oo nunvers 1, 3, 6, B, 9, 10, 13, 22, 23

Z
. x T B
0 # <2 . for numbers 5, 2,15, 24, o £ kTT ; number 20, 25
o bk + 1) T - : O jcr ““:’A B+ QEE—_EQIF Lov humber L]/
R for nunber 21. No restrictions on all other proofs.

e T e e

There ic no trizl run for this L.A. P. The Math Analysis test will consist of-
8 proofs choson from 1Z. It will te necessary to supply restrictions. The Trig
test will consist of 6 proofs chesen fron 12.. No restrictions needed.
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