CLASS 10

INTRODUCTION TO TRIGONOMETRY

TRIGONOMETRIC IDENTITIES

Trigonometric Identities :
(i  siAB+codn=1 (A) siAf=1-coso
(B) co30=1-sir?
1+tad0=seéo (A) seéb-1=tardo
(B) seéb—taro=1
(C) taR6-seéb=-1
1+cot0=co®co (A) co®co-1=coto
(B) co:co—coto=1
() coto—coech=-1
Prove the following trigonometric identities :
(i) (1 -sin20) sec26 =1
(ii) cos20 (1 + tan20) = 1
(i) We have,
LHS = (1 - sin20) sec20 = cos26 sec20

[+ 1-sin20 = cos20]

1
2 .. _
= cos 6'(700 9) L se®@=——-
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(ii) We have,
LHS = cos26 (1 + tan26)
= c0s20 . sec20

[ 1+ tan0 = sec20]

1 1
_ 2 .o _
€0s 9'(00?6) L sed cosBJ

Ex.2 Prove the following trigonometric identities :

(i) % = cosecH + cot O

9

(ii) tarb+sird _ sed+1
tab—siv  se®-1

Sol. (i) We have,

sird (L+co9)

LHS = —co®) * (T+co9)

[Multiplying numerator and

denominator by (1 + cos6)]

_ sirg(1+co®) _ sing(l+cod)
- 1l-co0  sirO

[+ 1 - cos20 = sin20]

_lrco® _ 1  cod
sib sid ~ sid

= cosecO + cot0 = RHS
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t 1 coseoeanac— colBJ
sino

(ii) We have,

tarp+sim
taro—sim

sirp 1
_ cosBJrS’Irﬂ Smﬁ(COi@ 1)
— S A1
oD sind Sm{co 1}

1

ﬁeﬂ _ sec9+1:RH‘
1 1 sew-1 ‘
cod

LHS =

Ex.3 Prove the following identities :
(i) (sin® + cosecO)?Z + (cosO + secO)2 = 7 + tan20 + cot20
(ii) (sin® + sec@)2 + (cosO + cosec@)2 = (1 + secH cosece)2
(iii) sec?0 - sec20 = tan40 + tan20
(i) We have,
LHS = (sin6 + cosec0)2 + (cosd + sech)?

= (sin20 + cosec20 + 2sin cosecd) (cos20 + sec20 + 2cosO sech)

= (sin2 9+00$029+25irﬁ.ij + (co§ 0-+se@ e+2cosaij

Sino co9

= (sin20 + cosec20 + 2) + (cos20 + sec20 + 2)
= sin20 + cos20 + cosecZ O + sec20 + 4

=1+ (1 + cot20) + (1 + tan20) + 4
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[+ cosec2 = 1 + cot20, sec20 = 1 + tan20]

= 7 + tan20 + cot20 = RHS.
(ii) We have,

LHS = (sin 0 + sec 9)2 + (cos 0 + cosece)2

.o 1Y 1Y
= (S|rﬂ+@j (cose+SI rﬂj

1 ZSII’B 1 2co9
— cin2 2 £V
= sin 6+T9 + cos 9+_I'?_Si e+ Sire

1 Sin , codH
— (sin2 2
= (sin<0 + cos 9)+(_52_e ?@)-I_Z(CO@ Slrﬁ)

= (sinze + cosze) +[

sirf0+co%0 N 2(sirf0+cog0)
sirrocoso sinbcod

1 2
 Sif6co20 t simbcod

_ 1 ¥_ 2
= (1+mj = (1 + secH cosecO)4 = RHS

(i) We have, LHS = sec%0 - sec260
= sec20 (sec20 - 1) = (1 + tan20) (1 + tan20 - 1)

[+ sec20 = 1 + tan20]

= (1 + tan20) tan20 = tan20 + tan%® = RHS.
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Ex.4 Prove the following identities :
(i) cos* A - cos2 A =sin% A-sin2 A
(i) cot A - 1 = cosec? A - 2cosec? A
(iii) sin® A+ cos® A =1 - 3sinZ A cos2 A.
Sol. (i) We have,
LHS = cos#A - cos2A = cos2A (cos2A - 1)
= - cos2 A (1 - cos2 A) = - cos2A sin2A
= -(1-sin2 A) sin2 A =-sin2 A + sin% A
= sin% A - sin2 A = RHS

(i) We have,

LHS = cot%A - 1 = (cosec2A-1)2 -1

[+ cot2A = cosec2A -1

-, cot?A = (cosec2A - 1)2]
= cosec?A - 2 cosec2A +1-1
= cosec?A - 2 cosec2A = RHS
(iii) We have,
LHS = sin®A + cosA = (sin2 A)3 + (cos2 A)3
= (sin A + cos2 A) {(sin2 A)2 + (cos2 A)2 - sin2 A cos? A)}

[+ a3 +b3=(a+b)(a?-ab+b?)]
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={(sin? A)2 + (cos2 A)2 + 2 sin2 A cos2 A - sin2 A cos2 A}

= [(sin? A + cos2 A)2 - 3sin2 A cos2 A]

= 1- 3 sinZ A cos2 A = RHS




