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TRIGONOMETRY

%  Trigonometrical functions (ratios) : In a right angled triangle the relations between the sides and

n u n n n i

angles are trigonometric ratios. They are “sine”, “cosine”, “tangent”. “cosecant”, “secant” and

“cotangent”.
. opposite side to 6 AB
1. sinp= 22 ==
Hypotenuse AC
A
Adjacent side to 6 BC
2. cos@=— = —
Hypotenuse AC
opposite side to 0 AB Opposite
3. tan0 = PP : _ AB DP Hypotenuse
Adjacent side to 8 BC side
90° C
Hypotenuse AC
4. cosec® = —2° =—
opposite side to 8 AB 0
Hypotenuse AC B Adjacent Side

5. secH = =
Adjacent side to 6 BC

Adjacent side to 8 _BC

% cotf = =
opposite side to 8 AB
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«* Relation between trigonometric Ratio’s :

1 . 1
1. cosec® = — orsinf =
sin O cosec. 0

1

1
2. secl = — orcosf =
cosO

sec 6
1 1
3. cotf = — ortanf =
cot 6 cot 6
cos.8 cos 6
4, tanf = —— orcotf = —
sin 6 sin 6

5. sin@.cosec@ =1, cosB.secd =1, tanf.cotld =1,
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% The values of trigonometric ratios for various angles:

0 0° 30° 45° 60° 90°
VA TT T A
0 5 3 3 2
sin 0 0 1 i ﬁ 1
2 V2 2
cos 0 1 ﬁ i 1 0
2 V2 2
1 )
tan 6 0 7 1 V3 Not defined
cosec 8 Not defined 2 \2 i 1
V3
2 .
sec 1 7 V2 2 Not defined
cotf Not defined V3 1 1 0
V3
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+»* The values of sinb and cosO always lie between 0 and.1.
+¢ In case of tan 0 the values increases from 0 to oo.
«* In case of cot 0, the values decreases from. o to.0.
¢ In case of cosec 0, the values devreases from oo to 1.
+* In case of sec 6, the values increases from 1 to .
% Trigonometric Identities:
1) sin® 0+ cos?B.="1
2) sec’@.— tan’?0 =1
3) .cosec?® — cot?0 =1

% Fundamental trigopnometrical identities :
a) sin?0+ cos?6 =1

= sin%0 = 1 — cos20
=sin® = {1 — cos20
= c0s?0 = 1 — sin%0

= cosh = V1 —sin20
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b) sec?0 —tan%0 =1
= sec?0 = 1 + tan?0

= sec 8 = V1 + tanZ0
tan?0 = sec?0 — 1
= tan O = Vsec?0—1

secO + tanB = !

SecsecH® —tanO = !

c) cosec? —cot?0 = 1
= cosec?8 = 1+ cot?0

= cosec 0 = V1 + cot?0

sec 6—tan 0

sec O=tan 6
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= cot? 0 = cosec?0 — 1

= cot® = Vcosec?6 — 1
1

0 t0) = —
(cosec 6 + cot ) cosec O — cotB

90°
Q2 Q1
Silver
(sine and cosec) are positive
are +ve
180¢
OO
or
Q3 360°
Tea
(tan and cot) Q4
are +ve Cups
(cos and sec)
are +ve
270°

sin(90 — @) = cosH

sin(90 + 8) = cosH

cos(90 — 8) = sinb

cos(90 + 0) = —sind (since cos is —ve in Q2)
tan(90 — 8) = cotf

tan(90 + 8) = —cot# (since tan is —ve in.Q2)
cosec(90 — 0) = secH

cosec(90 + 0) = sech

sec(90 — @) = cosech

sec(90 + @) = —cosech

cot(90 — 0) = tanb

cot(90 + 0) = —tanB.(since cot is —ve in Q2)

sin(180 — 8) = sinv
sin(180 + 8) = —sind
cos(180 — 8) = —cosb
cos(180 + 0) = —cos6
tan(180 — 8) = —tan8
tan(180 + 0) = tané
cosec(180 — 8) = cosech
cosec(180 + 8) = —cosec
sec(180 — 8) = —sech
sec(180 + 8) = —sech
cot(180 — 8) = —cot0
cot(180 + 0) = cotd

sin(270 — ) = —cos8

sin(270 + )= —cosO

cos(270 <0) = —sinb

cos(270+.0) = sind

tan(270 — 0) = cot0

tan(270 + 0) = —cot8 (since tan is —ve in Q4)
cosec(270 — 0) = —sech

cosec(270 + 0) = —sech

sec(270 — ) = —cosech

sec(270 + 8) = cosech

cot(270 — 0) = tanb

cot(270 + 0) = —tan# (since cot is —ve in Q4)

sin(360 — ) = —sind
sin(360 + 8) = sind
cos(360 — 0) = cosB
cos(360 + 0) = cosO
tan(360 — 0) = —tanf
tan(360 + 0) = tan@
cosec(360 — 8) = —cosecO
cosec(360 + ) = cosec
sec(360 — 8) = sech
sec(360 + 8) = secO
cot(360 — 8) = —cotf
cot(360 + ) = cotd
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«» Compound angles : The algebraic sum of two or more angles is called compound angles.
i) sin (A+ B) =sinA cos B+ cos A sinB
ii) sin(A—B) =sinA cos B—cos A sinB
iii) cos (A+ B) = cosAcosB —sin A sinB
iv)cos (A — B) = cosAcosB + sin A sinB

A+ B
1—tanA .tan B
. A— B
vi)tan(A — B) = Lanf-tan B
1+tanA .tan B
e t Acot B—1
vii)cot(A + B) = ————
cot A+cot B

cot Acot B+1
cot A—cot B

viii) cot(A — B) =
+* Multiple and Sub-multiple angles :

If ‘A’ is any angle then the angles 2A, 3A,4A etc., are:said to be multiple angles and the

A 3A A A . .
angles 273 etc., are said to be sub-multiple angles.

2’2’3
oy s . 2tan A
i)sin2A = 2sin AcosA =
1+tan2A
A
. . . A A 2tan;
i) sinA=2sin-cos>= =
1—tan’2
. . 1—tan %A
iii) cos 24 = cos?A — sin*A= 2¢c0s’A—1=1-2sin’A =
1+tan 24
iv)sin 3A = 3sin A — 4sinA
v) cos3A = 4 cos3 A= 3cosA
. 3 tan' A—tan3A
vi)jtan 3A’= ——F—
1—3tanZA
A A A A 1—tan? 4
vii)"cos A = cos?=—sin’==2cos’=— 1=1-2sin’==—2
2 2 2 Z  lttan?;

2tan A
viii)tan2A = ———
) 1—tan2A
. 2tan1;—
ix) tan A =

A
_ 28
1—tan 3



