3.3 Trigonometrical ratios or functions

In the right angled triangle OMP, we have base = OM = x, perpendicular =PM =y
and hypotenues = OP =r. We define the following trigonometric ratio which are also

known as trigonometric function.
Perpendicu lar _y

sinq =
Hypotenues r v
Base X A
cosq=———=—
Hypotenues r P(X, y)
Perpendicu lar y
tanQ = ———m =—
. Base x ' Y
B
cotq :—as§ =X ¥ Aq l
Perpendicu lar o " v X
secq = Hypotenues _r
Base X
Hypotenues
cosecq = —YPOteNues 7

Perpendicu lar B y
(1) Relation betweenrtrigonometkicratios (functions)

(I) sing.cosecq =1 (II) tanq.cotq =1

(i11) cosgisecq =1 (iv) tanqzcs(i)nTg (v) cotq:%

(2) Fundamental.trigonometric identities

(1) sin’q +cos’q =1 (11) 1+tan*>q =sec’q

(i11) 1+cot?q = cosec’

(3) Sign of trigonometrical ratios or functions.-Their signs depends on the
guadrant in'which the terminal side of the anglelies.

In brief: A crude aid to memorise the signs of trigonometrical ratio in different
guadrant. "Add Sugar To Coffee".

I quadrant | quadrant
4 (®)
'x<d0,y>0 x>0,y>0
Sinand cosecare All are positive
X’ positive
111 quadrant (0] IV quadrant X
@ x>0,y<0
x<0,y<0” cos and sec
tan and cot are positive are positive
Y!
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Algorithm : First determine the sign of the trigonometric function.
If ¢ iIsmeasured fromxox i.e, {(p £4q, 2p - q)} then retain the original name of the
function.

If ¢ Is measured from yroy i.e.,{%iq,%piq}, then change sine to cosine, cosine to

sine, tangent to cotangent, cot to tan, sec to cosec and cosec to

Y
Sec

different quadrants: Let xox and roy' be the coordinate axes.
Draw acircle with centre at origin O and radius unity.

<
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(-)f 0 A o) ﬂm, 0) X

B'(0,-1)

(4) Variations in values of trigonométric functions in /B(O’l& )

Y’

Let m,y beapoint onthe circle suchthat ~40m =q then x=cosq and y=sinq; -1<cosq<1
and -1<sing <1 foral vauesof q:

Table: 10.2

[1-Quadrant (S) [-Quadrant (A)
sing » decreasesfrom 1to O sing » increasesfromOto 1

cosq » decreasesfromOto-1 cosq » decreasesfrom1to 0

nq — INCreases from— oo to 0 wng — 1NCreases from 0 to «o
cotq —» decreases from 0to — oo cotq » decreases from oo to 0
seeq —» INCreasesfrom—ooto—1 seeq —» INCreases from 1 to oo
coseeq —» INCreases from 1 to co coseeq —» decreasesfromoo to 1
[11-Quadrant (T) IV-Quadrant (C)

sing » decreasesfromOto—1 sing - 1ncreasesfrom —1to0 0
cosq > INCreases from-1to 0 cosq —» 1NCreasesfromOto 1
ang — INCcreases from 0 to co ng — 1NCreases from- oo to 0
cotq —» decreases from oo to 0 cotq —» decreasesfrom 0 to— o
secq —» decreasesfrom—1t0— o secq » decreasesfromoo to 1
cosecq — increasesfrom—- o to-1 cosecq — decreases from —1 to —oo
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Trigonometrical ratios of allied angles

Two angles are said to be alied when their sum or difference is either zero or a

multiple of 90°.

Table: 10.3

\wangl& sing cosq tan g
Trigo. Ratio

! (-q) —sing cosq — tanq
(90 - q) or [% _a] cos( sing cotq
(90-q) or [%—aj cos( —sing — cotq
(180-qg) or (p—0q) sing — COsq —tanq
(180+q) or (p+q) —sinq — COsq tanq
(270-q) or (370] — COq —sing cotq
(270 + q) or (37"“9) —C0s(q sing — cotq
(360-q) or (2p-q) —sinq coq —tanq
Trigonometrical ratios for.various angles

o) 0 p/6 p/4 p/3 p/2 p 3p/2 2p
sing 0 1/2 12 J3/2 1 0 -1 0
cosq| 1| #n 142 1/2 0 il 0 1
tanq 0 Uy 1 NEY 0 0 % 0
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Trigonometrical ratios for some special angles

10 (0] 10 o 19)
. T 15 22— 18 36
sin( 4-v2 -6 V3 -1 Lz J5 -1 % 10-2y5
242 2\/5 2 4
cosq 4442 +4/6 V341 1 2+‘/§ %\/10+2\/§ J5 +1
02 o) 2 4
tan Q W3 -2) 2-43 J2 -1 V25— 10415 5245
W2-1) i
Trigonometrical ratios in terms of each other
sinq cosq tang cotq secq cosecq
sing sing [ —cos?q . tan g 1 [ec?q -1 1
Vl+tan’q Vi+cot’q secq cosec
€osq Vi —sin’q cosq 1 _ ool 1 Veosec’q — 1
V1 +tan’q V1 +cot?q sec q cosecq
tanq Sinq m tanq coltq m 12
Vl- sinzq . cosecq — 1
cot g V1-sin’q SO 1 cotq L Veosecq - 1
sing V1-cosq tan g m
Secq 1 1 / 2 L+ oot? secq __coseeq
e’y e 1+tan“q %qq ooseo’q 1
o= 1 1 V1 +tan2q V1 +cot2q —5eeq cosecq
sinq Jl—coszq tanq Vsec?q -1
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