Chapter 21: Trigonometrical Identities

Exercise 21(B)

Prove that:
COs A SinA

() T-tanA  1- cotA
cos®A+sin®A | cos®A—sintA
(1) cosa +sinA COSA—Sing
tan A, . oot A,
(1) 1ot 1-tank
v

[tar‘nﬂw L ]2+{tar‘nﬂx— 1 T=2[%J
(iv) cos A oS A 1-sin"A
(v) Zsin“ A+ costA=1+sintA

. sind —sinB . cosA — oosh _

W cosAy aosB O sind o+ sinB

=sinA + cosh

z

=sechcosect + 1

foy (COSeCA —sinA)(secA - cosh) = 1
ay tand + cotd
(viil) (1+ tan& tanB ) + (tan A - tanB ¥ = sec® Azec’B
- 1, + 1_ = cosech 4 sach
JX) cosA 4 sinA—1 0 cosA 4 sinA41
Solution:
(1) cosh, sin A
LS = 1—tar‘n&+ 1-cotA
_ Cos A . sinA _ 005 A . SN
_sinA i cosA oosA-sind sinA - coshA
cos A sin&, 005 A SN
st A sinfA costA-sintA

cosf - sind * SnA-cosA (00SA - sinA)
=sinA+cosA=RHS
- Hence Proved

(i1) Taking LHS,
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(iif)

cost A sin® A cost A sinA
cosh 4 sinA CcosA — sin&
(COSS.&.—I— singﬂ)(msﬁ - Siﬂ:&.}+(CCE3:&. - Siﬂa.&.)(mﬂ.&.—k sinA)
cos? A — sin® A
cost A —cosfAsinA 4 sintAcosA —sint A

_ tcost A4 oos® Asind —sin® AcosA— sint A
B cos® A —sin® A
2(COS4.&. —sin® A)
cos® A — sin? A
B 2((:052 A+ sin® A) (COSEA - Sinz;ﬂ«)
- (CCISZ.&. —=in® .&.)

= 2((:052;&4- Sirm? .'&.)
=2 [ cos’ Atsin®A=1)

- Hence Proved
tan 4, N cot A,

1-coth  1-tand

1
tan s N Fa—
1 1-tanA
tanb
tan< A 1
tans -1 i tan A1 - tan &)
tan s -1
tanAltans - 1)
(tans - 1)tanA + 1+ tan &)
tanA(tans - 1)
sec” A+ tan A
tan A
1
00z A L4
sinA
Cos &
1

S
SinAcosAJr

=sechAoosech + 1

- Hence Proved
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(IV) i 2 i 2
tanA + + | tand -
cos A, oos A
) [smm 1T+ [sm,&—if
L ooosA oS &
_ sinfA+ 1+ 2sinA+s5inA+1-2s8inA
B cose A
_ 2+ 2sinfA
cost A
2
_> 1+ S!r‘lzﬁ.
1-=simt A4
- Hence Proved
(v) Taking LHS,

2 sin® A + cos®* A
=2sin® A + (1 —sin? A)?
=2 sin’ A+ 1 +sin* A —2sin’ A
=1 +sin* A =RHS
- Hence Proved

(vi)  sinA-sinbB B cos A - oosB
cosdo+ cosB o sinA + sink
sin® A - sin® B + cos® A - cos’B
(cos &+ cosBi(sin® + sinB)
(sir® A + cos® A} - (sin® B + cos”B)
(cosA+ cosBisinA+ sinB)

1-1
 (cosA + oosBIsind + sinB)
-0
- Hence Proved
(vii) LHS

= (cosecd - sinf ) sech - cos &)

=[_1 —sim&}[ L —cos;ﬂ«]
sin A Cos B

_ 1-simfAY1- oo A

|l osinA oS A

oot A sin A

sinA Cos A

sinA oos 4
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1
tand + oot A
1
SinA . cos A
oosh sinA
SinAcosA
sin A+ cost A
= sin&oos A
LHS = RHS

RHS =

- Hence Proved
(vii) {1+ tanAtanB)® + (tanA - tanB)?
=1+ tanAtan®B + 2tan AtanB + tan“A + tan“B - 2tanAtanB
1+tan® A+ tan®B + tan® A tan®B
sec” A+ tan“B(1+ tan® A)
sec” A+ tan“Bsec® A
sec? All+ tan®B)

sec? Asec?B
- Hence Proved
(ix) 1 1
- + -
{COS.&.—i—SIH.&.}—l {ODS.&.—FSIFI.&.}-I—:I.
cos A sinA4 14 cosh 4 sinA -1
{COSA+ sir‘nﬂa}z -1

E[CDS.&.-I—SiH.&.}

ozt A 4 sint A+ 2ooshAsinA—1
_ E(CCE:&+S”‘I»&} _ cosfA4sind
14 2cosAsinA -1 cosAsind
. 0osA SinA,
C oos AsindA | oosAsind
1 1

Siﬂ.&.—i_CDS.&.
= cosech 4 sech

- Hence Proved

1. If x cos A +y sin A=m and x sin A —y cos A = n, then prove that:
XZ + yZ — mZ + n2
Solution:

Taking RHS,
m? + n?
= (x cos A +ysin A)? + (x sin A —y cos A)?
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=x2 cos? A + y? sin> A + 2xy cos A sin A + x? sin* A + y? cos> A — 2xy sin A cos A
=x% (cos® A +sin? A) + y? (sin® A + cos? A)

=x*+y? [Since, cos? A + sin? A = 1]

= RHS

2.If m=asec A+btan A and n=a tan A + b sec A, prove that m? — n?> = a? — b?
Solution:

Taking LHS,

m? — n?

= (asec A +btan A)> —(atan A + b sec A)?

=a’sec’ A +b’tan’ A +2 ab sec A tan A — a’ tan> A — b? sec> A — 2ab tan A sec A
=a’ (sec® A - tan® A) + b? (tan® A - sec? A)

=a’ (1) +b?(-1) [Since, sec® A - tan> A = 1]

=a>-b’

= RHS
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