Mathelpers

Using Fundamental Identities

We studied before the basic definitions and some properties of the individual trigonometric
functions. In this lesson,we will use the fundamental identities to do the following:

1) Evaluate trigonometric functions

2) Simplify trigonometric expressions

3) Develop additional trigonometric identities

Let us derive the identities and we will start from the basic definitions that we learned earlier.

sin © and cos O are ratios defined as:

sinezl and cosezz
r r

Now, we use these results to find an important definition for tan 6:

tanH:X
X

tanezg

X cosd

. 1 1 1 1
Similarly we can deduce that cotezﬁzﬁ,smﬁz—, c0sfd=——,secd=——tanf=——,

y sind csco secd cosd cotd
cscez_i,and coté’:L
siné@ tand

Using the Pythagorean Theorem we obtain: r? = x + y?, dividing through by r? gives us:

= (sin 9)2 +(cos6?)2 =1
~.sin?@+cos? @ =1
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Identity 2: BliZEN

We now proceed to derive two other related formulas that can be used when proving
trigonometric identities.

It is suggested that you remember how to find the identities, rather than try to memorize each one of
them!!!!

Dividing sin® @+ cos® @ =1 through by cos® @ gives us:

sinf@+cos’0 1
cos’ 0 cos’ 0
sin’@ cos’ @ 1
—+ =
cos’f cos’d cos’ o
( siné@ JZ ,ceszﬁ 1
= + =—=
cosd)  cos?® Cos’ O

= (tan )’ +1= (LJZ

cosé
s tan?@+1=sec’ @

Identity 3: RE RN -l

Dividing sin® @+ cos® @ =1 through by sin’ @ gives us:
sin@+cos’0 1
sin? @ sin? @
sin@ cos? 0 1
- +— =—
sin@ sin’@  sin’é
cos’d sin?o 1
- +— =—
sin@ sin’@ sin?é
(cosejz sintd 1
== + =—
siné sin¥d  sin*o
2 1 2
= (cotd) +1=| —
sin@
scot?’@+1=csc? @

[lMZ S cot’ O +1=csc? @
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Fundamental Trigonometric Identities:

Reciprocal Identities:

sing =——
cscé

csc6':_L
sin@

Pythagorean ldentities:
sin®@+cos* @ =1 tan? @ +1=sec’ @ cot’ @ +1=csc’ @
Quotient Identities:

tanezﬂ cotech)—sg
cosé sin@

DENEHR Use the basic trigonometric identities to determine the other five values of the
. 7
trigonometric functions given that sina = gand cosa <0

sina +cos’a =1

AT
= E +cos“a =1

2
= cos’ a =1—(ZJ
8

:>coszcz=1—4—9=E
64 64

cosa =t E but cosa <0
\}64
/15
=C0Sa =—,[—
64

8

_sina A 7 -1{15
cosa —\/1_54 Ji5 15

1 1 15
tanag -7/ _ 7
YA

Sina:Z and cosazz—/E__‘/l_5
8 64

tan o

cota =
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Example 2: lij sin¢9:__5 , 3—”<9<2ﬁ,find cscd, tand, cotfand sind—cscd
13 2 tan @ +cotd

3
We know that 77[ <0<2r ie, (270° <6 <360°)i.e. Olies in the 4" Quadrant.

=sind, cscf, tanfand cot fare negatives and cosdand secd are positive.

csc9=_iz>csc6':—E
sin@ 5

sin@+cos*0 =1

2
5) +cos’9=1
13

L 25 144
169 169

sin49=_—5 and cosé’zE
13

13

sin@ _%3 -5

tan6=—9=T=E
cos 43

cot¢9:L 1 _ 12

tan6?=T42= 5

1 1 13

seCl=——=—F77=—
12
cos 0 43 12

sin@—cscl _%3_<_1%) _ 1728
tand+cotd —%2+(—1%) 2197

3 .
DEMPIERA If cot « = 3 and 7r<a<7ﬂ . Find 4sina +2cosa

3T ..
T<a< 7 means a lies in 3" Quadrant.

~.sina and cosa are negatives.

csc?a=1+cot?’ ¢ =1+3*=10
-.csCa =—J10
1

. 1
SSiag=——=—F+—

csca /10
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cos o .
Cota = = COSa =SIhacota =3
Sing

s4sina +2cosa =4(_jl_oj+ 2(\/_1%)_ 710 SEN)

sinA sinB 1
Example 4: i 3 = 2 = gwhere A and B are angles in the second Quadrant.

Prove that: 4cos A+3cosB =-5

1) We have M:1:>sinA:§
3 5 5

= A is Quadrant Il.

sinA=§
5

sin®> A+cos®* A=1

3 2
:{gj +cos’ A=1

— cos? A=1-—. -1
25 25

sinB 1 . 4
) We have —— ===sinB=—
4 5 5

=B is in Quadrant Il.

sin B2

5
sin>B+cos’B=1

2
:{%) +cos’B=1

= C0s? le—E: 9

— .CosSB = —§
25 25 5

4cos A+3cosB = 4(—% 3(
5 5
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EMEIH If 7c0s0—24sin@ =0 and @ being in the 1* Quadrant. Find the values of tan#, and sec

0.

7c0s@—-24sin@ =0
= 7c0s60 =24sin @
sin@ 7
= —=—
cosg 24

:tanezl
24

sec’d=tan’6+1
ap (7Y
=s%ec 0= — | +1
24

625

576

:>sec6?=§
24

=sec’ =

The Trigonometric Functions as Ratios in a Right Triangle

Defining Formula

Ratio in Right Triangle

h}'pntermm:/‘

opposite

. adjacent _|:|

sin t = y-coordinate of point P

Opposite
Hypotenuse

sin@ =

cos t = x-coordinate of point P

Adjacent
c0sf = ———
Hypotenuse

tan @ = w
cos @

tan g — Opposﬂe
Adjacent

cotezﬁ

sin@

Adjacent
Opposite

cotld =

secl = i
cosé

Hypotenuse
Adjacent

secd =

cscH:_L
sin@

Hypotenuse
Opposite

cscl =
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