Grade 11 Mathematics

Trig Identities

The trigonometric ratios
Using 8 as the reference angle in AABOD

+ The side opposite the 90" is the hypotenuse side, therefore
side AO is the hypotenuse side.
+ The side opposite 0 is the opposite side. therefore AB Is the

opposite side. .
+ The side adjacent to 8 is called the adjacent side, therefore OB .

5

hypotenuses,

opposite

| is the adjacent side. O adjacent B I|
We work with the ratios of the sides of the triangle: |
it : ) .
+  The ratio % is called sine O (abbreviatad to sin 8) |
+ The ratio rﬂ:‘% is called cosine 8 (abbreviated to cos 8)
+  The ratio ;ﬂiﬁﬁ is called tangent @ (abbreviated 10 tan 6) '
sdjacent
. . opposite sida ; ) f _ thesdzadjueent
|| Therefore sin® = W = AB_J' AD :LF-:.: ﬁ:‘:-::;mm t“-:::: R \lﬂ\i:?lﬂo
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| cosh = “opotenuse 0B/AD . f_-/“'f_
o) ite side DEE0EIT - :jm“m 1
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|| tan0 = adjacent side AB/OB :L:d:l:gci.:m-t tha right sngie |
|
lI LEARN THESE!!!!I
| o) - opposte _x_ _adacent Y _ oppasis
Sin@=7= hypotenuse C0s @ =7 = hypotenuse Bné=x= adjacent
e
e —
Example 1 Answer
1. AMNP is a right-angled triangle. Write down the trig J'ul:j-;:ls.l'ur: I a) sing= ﬁ /() by sinp :ﬁ /1)
al sinaq b} sin N (4
<) tanf 0 cosa (3) O mp=f /() d) cose=iEl (1) @
2. If MP =13 and NP = 3, caleulate cos .
P
2. MP=13and NP =5, s0 we can find MP,
M . MP=MN+NF Pythagoras
Il 13 = MN? + 5
169 = MM + 25
MMN== 160 - 25
MN-= 44/
~JMN=12
cosp =M= 1/
17
Trig Ratios in each guadrant of Cartesian Plane
Identities
SQUARE IDENTITY
o0° 90

sin B +ve All ratios +ve
All other ratios -ve

180¢ [ 180° LA
X 360° X
tan 8 +ve cos B +ve
All other ratios -ve All other ratios -ve T C
3 4 3 -
270¢ 270°

QUOTIENT IDENTITY

5iN%0 + cos*6 =1

t 0= sin@ | From the above we can derive the
ano= cos 8- following:

5in?8 =1 - cos?8

cos8 =1 - sin?0
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Example 2

1. Ifsin @ is negative and cos 6 is positive, then which statement s trug?

A P<B<O? B 90" << 180"

C 1807 <h<20° D, 270° <@ < 360°
2. Iftan 6 < {and cos 8 < (, then which statement is true?

A P<B<Op B. 90" <8 <180"

C 1807 <f<270° 0. 270° <@ < 360°

3. Will the following trig ratios be positive or negative?
sin 315°

)

) cos(-215%)
) tan 215°
) cos 300°

= o
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{0
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Answer

1. Sin 8 is negative in 3rd and 4th quadrants; cos @ is positive in 15t and

[

"]

4th quadrants.
So 8 3in the 4th quadrant. D, 270° <0 < 360°

. tan @ < 0in 2nd and 4th quadrants; cos @ < 0dn 2nd and 3rd

quadrants.
S0 isin the 2nd quadrant. B, 9%0° <@ < 180° /

. a) sin 3157 1s in 4th quadrant so it is negative.

by cos(-2157) i in Ind quadrant so it is negative.

) tan 215° 15 in 3rd quadrant, so it is positive. ¢

dj cos 390° 13 the same as cos 30° in the lat quadrant,
01l i positive, /
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