Class X Chapter 8 — Trigonometric Identities Maths

Exercise — 8A

1. () (1 —cos” 6’) cosec’d =1
(i1) (1 +cot’ 9)5in2 0=1

Sol:
(i) LHS = (1 — cos? 0) cosec?8
=sin? 6 cosec?6 (- cos? 6 +sin?6 = 1)
——L1__ xcosec?d
cosec?0
=1

Hence, LHS = RHS
(ii) LHS = (1 + cot? 8) sin?
= cosec?0sin? 9 (= cosec? —cot? 9 = 1)
-— _xsin%0
sinzg SN
=1
Hence, LHS = RHS

2. (i) (sec2 0 —l)cot2 =1
(ii) (se029 - 1)(cos ec’0— 1) =1
(iii) (1 —cos’ 9) sec’@ =tan’ 6

Sol:
(i) LHS = (sec?6 — 1) cot? 8
=tan? 6 X cot? 4 (- sec’d —tan?6 = 1)
1
=—55xcot’
=1
= RHS

(ii) LHS = (sec? 8 — 1)(cosec?8 — 1)
=tan?@xcot?0  (~ sec?d —tan? O = land cosec? § — cot?* 6 = 1)
— tan? !
tan” X —-—
=1
=RHS
(iii) LHS = (1 — cos? 8) sec?
=sin? 6 xsec?8 (~sin?0 + cos?0 =1)
= sin? X —

cos
_ sin?6

0

cos2 6
=tan? 6
= RHS
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3. (i)sin® @+ —-——c=1
(1+tan2 6?)
(i1) + ! =1
(1 +tan® 6’) (1 +cot’ 6’)
Sol:
) o 1
(1) LHS = sin“ 60 +—(1+tan2 %
— i 1 . Y 2 —
= sin 9+Sec29 (wsecc@ —tan“ 0 =1)
=sin? 6 + cos? 0
=1
=RHS
.. 1 1
(II)LHS - (1+tan20) = (1+cot?0)
1 1

- sec26  cosec?0
=cos? 0 +sin? 6
=1

= RHS

4. (i) (I+cos 8)(1—cos 9)(1 +cos” 9) =1

(i) cosecO(1+cos)(cosecd —cotO) =1

Sol:
(i) LHS = (1 + cos8) (1 — cos8) (1 + cot?8)
= (1 — cos? @) cosec?6

= sin? @ Xcosec?6
1
sin2 60

=sin? 4 x
=1
=RHS
(ii) LHS = cosecB(1 + cos 8)(cosec 6 — cot0)
= (cosec 8 + cosec 6 cos 0) (cosec 8 — cot8)

1
(cosec@ + o Xcos 9) (cosec 6 — coth)

= (cosec 6 + cot 0) (cosech — cot )

= cosec?6 — cot? 0 (- cosec?6 — cot?> 0 = 1)
=1

=RHS
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5. (i) cot’ 0 - =-1

sin’ @

i) tan? @ — =-1

(i1 cos’ 6

1

(iii) cos’ @ +———=1
(1+(:0t2 6?)

Sol:
(1) LHS = cot~ 60 —y

_ cos?0 1

sin2@  sin26
__cos?6-1

sin2 @
_ —sin?9

sinZ @
=-1
=RHS
. _ea2p 1
(1) LHS = tan“ 0 oy

_ sin?6 1

cos20 cos20
__sin?6-1
cos2 6
__—cos?0

cosZ 0
=1
=RHS
o 1
(i11)) LHS = cos“ 6 + Trco0)
— cos2 1
cos” 0 + cosec?6

=cos? 6@ + sin? 6
=]
= RHS

1 1
(1+sin0) " (1-sin®)
Sol:
1 1

LHS = (1+sinf)  (1-sin@)
_ (1-sin8)+(1+sin )

(1+sin @) (1—sinB)
2

=2sec’ 0

- 1-sinZ @
_ 2

cos’ @
=2sec?6
= RHS
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7. (i) secO(1-sinB)(secO+tand)=1
(ii) sin@(1+tanO)+cos&(1+cotd)=(secH+cosech)

Sol:
(1) LHS = secOH(1 —sin#) (sech + tan )
= (secl —secOsinf) (secH + tan )

1 .
=(secl — —5p Xsin 0) (secO +tan )

= (secH —tanB) (secH +tan @)
=sec?f —tan? 4@
=1
=RHS
(i) LHS = sinf(1 + tan @) + cos 8(1 + cot b)

=sin @ + sin O sind + cos 8 + cos 6% C?Sg
cos@ sin @
__cos0sin? 6+sin® +cos? 0 sin O+cos> 0
cos6sinf
_ (sin® 6+cos® 6)+(cos 0 sin? +cos? 0 sin H)
cosfsinf
__(sin @+cos 0)(sin? 6—sin O cos B+cos? 0)+sin O cos H(sin H+cos 0)
cos6sinf
__(sin @+cos 0)(sin? 6+cos? O—sin O cos O+sin O cos O)
cosBsinf
__(sinB+cos0) (1)
cos6@sinf
sin @ cos@

cos@sinf cos 6@ siné
1 1

cos @ sin @
=secB + cosec 0

=RHS
2
8. 1+& = cosect
(1 +cos ec@)
2
(i) 1429 _ oo
(1+secd)
Sol:
i cot? 6
() LHS = 14 s
2 f—
) % ( cosec?d — cot? 6 = 1)
=14 (cosecO+1)(cosec 6—1)

(cosec 6+1)
=1+(cosec 6 — 1)
=cosec 0
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=RHS
. tan? 6@
(1) LHS =1+ (L+secd)
_q 4 (sec?6-1)
(sec6+1)
_ (secO+1)(sec-1)
=1+ (sec6+1)
=1+ (sec8—1)
=sec 6
=RHS

(tan2 49)cot¢9

> =tan@
cosec @

9. 1+

Sol:
2
LHS = (1+tan 62 cotd
cosec?6

__sec?fcoth

cosec?0
1 cos 6@
_ CosZo siné
- .
sinZ @
= — _xsin?6
cos Bsinb
sin 6

cos @
=tan@

=RHS
Hence, LHS = RHS

tan” @ cot’ @

10. — + > =1
(1+tan 9) (1+c0t «9)
Sol:

tan? 0 cot? 6
LHS = (1+tan28) ' (1+cot26)
tan? 0 t2 0
= Szrclz - cz(s)ecm (- sec? @ — tan? 0 = land cosec?6 — cot?* 6 = 1)
sinZ 9 cos26
2 in2
— cos1 [°) + s1n1 2]
cos2 6 sin2 6
=sin® 0 + cos? 6
=1
= RHS

Hence, LHS = RHS
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sin @ N (1+cos®)

11. - =2cosect
(1+cos®) sin @
Sol:
_ siné@ (1+cosh)
LHS = (1+4cos8) sin 6
_ sin? 8+ (1+cos 6)?
(14+cosB)sinb

__sin? 8+1+cos? 0+2cos O

- (14+cos0)sin6

_ 1+1+2cosf

B (14+cosB)sin b

_ 2+42cos@

_(1+cos 6)sin 6
2(1+cos8)

_(1+cos 6)sin 6

2

sin®

= 2cosec 6

=RHS

Hence, L.H.S =R.H.S.

tan @ cotd

+ =(I1+secHcosech)
(I-cotf) (1-tand)
Sol:
tan @ cot@
LHS =
(1—cotf) (1-tanB)
tan 6 cotf
- cos 6 sin 6
(1_sin 6) (1_cos 9)
__ sinftan@ cos 6 cotO
(sinf—-cosf) (cosB-sinb)
sin G x>2 e—cos Hx<2 6
— cos @ sinf

(sin@—cos 6)
sin2 6 cos? @
— _cos@ sin@
(sinf@—cos8)
sin3 8—cos® 0

cos 0 sin (sin 8 —cos )
_ (sin8—cos 0)(sin? O+sin 6 cos O+cos? 0)

cos 0 sin 6(sin 8—cos 0)
14+sin 6 cos @

cosfsiné

sin @ cos 6

cos@siné cosfsin6
sin 6 cos 6

cos@siné cosfsinf
secBcosec 8 +1

=1 + secOcosec 0
=RHS
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cos’ @ . sin® @
(1-tan®) (sin@—cosb)
Sol:

cos? 6 sin3 6
(1—tan@)  (sinf-cosB)
LHS = cos? 6 sin® 0

- (1—tan@)  (sinB-cosH)
_ cos?6 sin3 0

- _sinB in6— 0
¢! ) (sinf—cos )

_ cos?6 sin3 6
(cos@—-sinf)  (sinf—cosH)

_ cos®0-sin®0
(cos0—sinB)

__ (cos0-sin 0)(cos? B+cos Osin+sin? 0)

(cos0—sinB)

= (sin® 0 + cos? 6 + cos 6 sin 0)

=(1+sin6fcos8)

=RHS

Hence, L.H.S=R.H.S.

=(1+sin&cos0)

= (1 + sinf cos )

cosé sin” @ .
+ —— =(cos6+sinb)
(1-tan@) (cos@—sind)
Sol:
cos 6 sin? 0
LHS = (1-tan8)  (cos6—sin6)
_ cos6 sinZ 9
- sin@y o
(1__cos 9) (cos 0—sin6)
cos? 0 sin? 6

(cos8—sinB) - (cos8—sinB)
_ cos? §-sin? 6
(cos0—sinB)
_ (cos8+sin ) (cos f—sin )
(cos8—sin B)
= (cos 8 + sin0)
= RHS
Hence, LHS = RHS

1

15. (1+tan29)(1+cot29)=(_ T—sin’ )
S ¢ —Ssin

Sol:
LHS = (1 +tan?0) (1 + cot? §)

=sec? f.cosec?d (- sec? —tan?8 = 1 and cosec? —cot? 6 = 1)
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1

cos? 6.sinZ 6
1

(1-sin2 §) sin2 6

_ 1

~ sin26-sin* 6

=RHS
Hence, LHS = RHS

16. tan & + cotd ~=sin6 cosd

(1 +tan’ 9)2 (1 +cot? 9)

Sol:

LHS = tan @ cotf
(1+tan? 6)2 = (1+cot?8)2

_ tan@ cotd
(sec28)2 = (cosec?26)2
tan @ cotf

sec*® = cosec*6
sin @

cos @ .
x cos* @ + — x sin* @
cos @ sin @

=sin @ cos® 0 + cos O sin> 6
= sin Ocos O (cos? @ + sin? 9)
=sin 6 cos @

=RHS

17. (i) sin® @+cos® @ =1-3sin’ Hcos’ O

(i) sin® @+cos* @ =cos” @ +sin* @

(iii) cosec*@+cosec’@ = cot* @+cot> 0

Sol:

(i) LHS = sin® 0 + cos® 8
= (sin? 8)3 + (cos? 6)3
= (sin? 8 + cos? 6) (sin* @ — sin? @ cos? O + cos* 6)
=1x{(sin? 8)% + 2sin?  cos? 6 + (cos? #)? — 3 sin? O cos? 6}
= (sin? @ + cos? 0)? — 3 sin? § cos? O
=(1)? — 3sin? 0O cos? 6
=1—3sin? 0 cos? 6
= RHS

Hence, LHS = RHS

(ii)LHS = sin? 8 + cos* @
=sin? @ + (cos? 6)?
=sin?6 + (1 —sin? 9)?
=sin?f +1—2sin?6 +sin* 9
=1—sin? 0 + sin* 0
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18.

=cos? 0 +sin* 6
=RHS
Hence, LHS = RHS
(iii) LHS = cosec*8 — cosec?0
= cosec?0(cosec?0 — 1)
= cosec?6x cot? 9 (- cosec?8 —cot? 0 = 1)
= (1 + cot? ) x cot? 6
=cot? 0 + cot* 4
=RHS
Hence, LHS = RHS

. l—tan’ 0 .
i e (cos2 6 —sin? 6’)
+tan
... 1—tan*0
(11) — Q2 = tan2 0
cot"—1
Sol:
. 1—-tan? 6
(1) LHS = 1+tan2 @
_sinZg
_ cosj 2]
sin< @
1+cosz ]

_ cos?0-sin? 0

~ cos2 0+sinZ 0
__cos?60-sin?6
——
=cos?6 —sin? 4
=RHS

.. 1—-tan? 6
(1) LHS = 51

_sin?9
cos?0
cos2 0
sin2g
cos2 §—sin? 6
cos2 9
cos2 #—sin2 6
sin2 6
sin? 6
cos2 6
=tan? @

=RHS
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tan @ N tan @
(sec 0—1) (sec O+1)

cotd s (cosecO+1)

19. (1) =2cosect

il =2sect
(i1 (cosec<9+l) cotd

Sol:

(i) LHS = tan 6 tan 6

(sec6-1) (secH+1)
secH+1+secH-1

=tang {(sec 6—1)(sec 9+1)}
2secH
= n ————
tan 6 {(secz 9—1)}
2secH
=tfan X
tan & tan2 6@
., sec@
tan @
1
_ cos @
2 sin 6
cos @
_ 1
sin 8
= 2cosec 0
=RHS

Hence, LHS = RHS
.. cotf (cosecH+1)

(11) LHS = (cosec 6+1) cot@
__cot? 0+(cosec 0+1)2
B (cosec 0+1) cot@
__cot? O+cosec?0+2cosec 0+1
N (cosec 6+1) cotb
__cot? O+cosec?0+2cosec O+cosec?f—cot? O
B (cosecH+1) cot
_ 2cosec?0+2cosec 0
B (cosec B+1) cot@

__ 2cosecB(cosecH+1)
(cosec6+1) cotO
__ 2cosecf
coté
1 sin 6
=2X
sinfé cos#@
=2secH
=RHS

Hence, LHS = RHS
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secf—1_ sin’@
secd +1 (1+cos¢9)2

sec/—tan®  cos’ @
sec +tan 0 (1+sin¢9)2

Sol:
(1)LHS =

secf-1

secH+1
_t _
_ cosé@

1
cos 6+1
1—C0s 6

— _cosé@
1+C0Ss 6

cosé
__1—cos@

1+cos@

_ (1—cos@)(1+cos )
(1+cos@)(1+cos )

_ 1-cos?6
N (1+cos )2
sin? @
N (1+cos )2
=RHS

.. secf—tan 6

1) LHS = ——
( ) secf+tan 6

1 sin 6

— cos 6 cosb
1 sin 6

cos6@ coso
1-sin @
— _cosé@
1+sin @
cos @
_ 1-sinf

1+sin @

_ (1—-sin8)(1+sin0)
(1+sin6)(1+sin @)

__(1-sin?6)
N (1+sin 8)2
_ cos?6
N (1+sin 8)2
=RHS

1+ sin@

21. (i) =(secd+tan6)

1—sind

(iif) \/1+cos@ \/1_C059:2cosec¢9

1—cos® 1+cos@

{Dividing the numerator and }

deno min ator by (1+cos 6)

Dividing the numerator and
deno min ator by (1+cos 6)

(ii) 12cos0 =(cosecd —cot 0)
1+cosé@
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Sol:

(i) LHS = 1+sin 6

1-sin @

\/(1+sin 6)  (1+sinBH)
= - X -
(1-sin@)  (1+sin6)

_ [(1+sin 6)?
1-sin2 0
_ [(1+sin 6)?
cosZ0

__1+sin8

cos @
1 sin @

cos @ cos 6

= (secd + tan9)
=RHS

(ii) LHS = |—<°sf

1+cosfO

_ (1—cos @) v (1—cos6)
(14cosf) (1—cosB)

_ [(1—cos )2
1-cos26

(1-cos 6)2

sin2 6
__1—cos@
sin @
1 cos 6

sinf  sinf
= (cosec 8 — cot9)

= RHS
1+cos6@ 1—cosfO
(111) LHS = \/1—cost9 + \/1+c059

_ (1+cos0)?2 + (1—cos )2
(1—cosB)(1+cos ) (1+cos0)(1—cosH)
_ |(+cos6)? n (1—cos 0)2
(1—cos?9) (1-cos20)

_ [(+cosB)? n (1—cos0)2
sinZ @ sinZ 0

_ (14cosB) . (1—cosbh)

sin 6 sin 0
__1+cosf+1—cosb
sin 6
 sin@
= 2cosect

=RHS
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cos’@+sin’ @ cos’ @ —sin’ O

22.
cos@+sinf cos@—sinf
Sol:
cos3@+sin®0 | cos®H-sin36
LHS = - -
cosf+sin 6 cosf—sin 6
(cos @+sin 0)(cos? O—cos O sin B+sin?0) . (cosO—sin B)(cos? B+cos O sin H+sin? )
= - + -
(cos 8+sinB) (cosO—sin 0)

= (cos? 0 + sin? 8 — cos B sin @) + (cos? O + sin? B + cos O sin H)
=(1—cosBsinf) + (1 + cosBsinb)
=2
=RHS
Hence, LHS = RHS

23 siné B sin @ B
| (cot@+cosectd) (cotd—cosect)
Sol:
sin @ sin 8
LHS = (cotB+cosec 6) - (cotB—cosec )
s (cot@—cosec 8)—(cotB+cosec 0)
=sing { (cotO+cosec 8)(cotO—cosec 0) }
=sin 6 {M) (~ cosec?8 —cot? 9 =1)
=sin 8.2 cos ect
—Sin @ X2X —
sin 6
=2
=RHS
sin@—cos@ sin@+cosd 2
24. - +— =
sin@+cos@® sin@—cosb (2sin2 9—1)
sin0+cos¢9+sin¢9—cosﬁ_ 2
sin@—cos@ sin@+cosb (1—2cos2 6’)
Sol:

. sinf—-cos O sin 6+cos 6
(1) LHS = sinf+cosf  sinf-cos6
__(sin6—cos 6)%+(sin 8+cos 0)?
B (sin 8+cos 0)(sin8—cos )
sin? @+cos? -2 sin 6 cos O+sin? B+cos? B+2 sin O cos O

sin2 6—cos? 0
_ 1+1 e qip2 20 _
R (+sin“8 +cos“ 0 =1)
2
sin2 6—1+sin2 6
o 2
 sin26-1
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=RHS
.. sinf+cosf sinf-cosf
(11) LHS = sinf—-cosf  sinB+cosb
_ (sin8+cos 0)?+(sin 8—cos 0)?
(sin 8—cos 0)(sin 68+cos 0)
__sin? 6+cos? 6+2 sin 0 cos O+sin? O+cos?0—2sin O cos O
(sin2 8—cos? 6)
1+1 ) 2
= v sin“f@ +cos“6 =1
(1—cos28)—cosz 6 ( + )
_ 2
1-2cos26

=RHS

)
25, lfcosé sin gzcote
sin@(1+cos0)

Sol:
1+cos§—sin? @
LHS = sin 8(1+cos6)
__ (1+cos 6)—(1—cos? 6)
sin 8(1+cos 6)
__ cosf@+cos? 0
sin 8(1+cos6)
__cosB(1+cosB)
sin 8(1+cos 6)
__cosé@
sin@
=cotf
= RHS
Hence, L.H.S. =R.H.S.

cosecl +cot@

26. (i) —————— =(cosech +cot 6’)2 =1+2cot’ @+ 2cosech cotd
cosecl —cotl
... secO+tan@ ) )
(i) ————=(secd+tand) =1+2tan’ 0 +2sect tan O
secd —tan @
Sol:
(i) Here cosecO+cotl

> cosecO—cot 8
_ (cosec@+cotB)(cosecf+coth)

(cosecO—cotB)(cosecH+coth)
_ (cosecO+cotH)?
- (cosec?0—cot? 9)
_ (cosecO+cot6)?
B 1
= (cosecB + cot §)?

Again, (cosecf + cot §)?
= cosec?0 + cot? 8 + 2cosecO cot 0
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27.

=1+ cot? 8 + cot? 8 + 2cosech cotd (v cosec?f —cot? 9 = 1)

=14 2cot? 0 + 2cosech cot 6
secf+tanf

secf—tanf
__ (secO+tanB)(secH+tanB)

(secf—tan B)(sec f+tan )
__(secf+tan )2
 sec?f—tan2 0
__(secf+tan 9)?
=
= (sech + tan 9)?

Again, (sec + tan 6)?
=sec?0 +tan’6 + 2secHtanf
=1+tan®6 +tan? 6 + 2secH tan 6
=1+ 2tan®0 + 2secHtan 6

(i1) Here,

. 1+cos@+sinf 1+sind
@ 1+cos@—sind  cosd
sinf@+1-cos@ 1+sinf
cosf—1+sin@  cosd

(i)
Sol:
(1) LHS =

1+cosf+sin 6
14+cos 0—sin6

_{(1+cos 8)+sin O} (1+cos O)+sin 6}
{(1+cos 8)—sin 6}{(1+cos B)+sin 6}

_ {(1+cos0)+sin 3}2
{(14+cos 8)?—sin? 6}
__1+cos? 6+2 cos 0+sin? 0+2 sin 0(1+cos 0)

1+cos? 6+2 cos O—sinZ 0
_ 2+2cos6+2sin6(1+cosb)

" 1+cos2 6+2 cos 6—(1—cos? 0)
_ 2(1+cosB0)+2sin0(1+cos0)

2 cos260+2cosf
_ 2(14cos0)(1+sin0)

2cosB(1+cosh)
__1+sin8
cosf

=RHS

.. sinf+1cos 6
n)LHS = —————
( ) cos@—1+sinf

__ (sinf+1-cos 6)(sin 6+cosO+1)
(cos 8—1+sin B)(sin O+cos 6+1)

_ (sin6+1)%2—cos? 0

B (sin 8+cos 6)2—12

_ sin?20+1+2sinf—-cos? 0

~ sin2@+cos2 O+2sin 6 cos H—1

{

{

Multiplying the numerator and
denominator by (1 + cos 8 +sin 8)

Multiplying the numerator and

denominator by (1 + cos @ +sin 6)

}

}
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_sin? f+sin? 6+cos? 6+2 sin 6—cos? 6

2sinf cos 6
_ 2sin?6+2sin 6
2sin6 cosf

__2sin6(1+sin8)
2sin6 cosf
__1+sin8
cos @
=RHS
sin @ cos@

28. + =1
(secO+tanO—1) (cosect+cotd—1)
Sol:

LHS = sin 8 cos 6
- (secf+tan8—1)  (cosec 6+cotf—1)
_ sinfcos@ cosfsin6
1+sin6—cos O 1+cosfO—-sinf 1
=sin
sin ¢ cos & [1+(sin 6—cos ) 1—(sin6—cos 6)]

1—(sin6—cosB)+1+(sin 6—cos )
1+(sinf8—cos 6)}{1—(sin6—cos 6)}
—sin 6 cos O [1—sin 6+cos 8+1+sin 6—cos b
1—(sin8—cos )2
2sinfcos 0

B 1—(sin2 6+cosZ 6—-2sin 6 cos )
__2sinfcos@

=sin @ cos O [{

T2 sin 0 cos @

=1

= RHS
Hence, LHS = RHS

29 sinf+cos@ sinf—cosO 2 _ 2
" sin@—cos@ sinf+cosd (sin2 0 —cos? 6?) (ZSin2 6’—1)
Sol:

sin8+cos 6 sin f—cos

ha
We have sinf—cos 6 sin 6+cos 6
__(sin 6+cos 6)%+(sin 8—cos 0)?

B (sin 8—cos 8)(sin 6+cos )
sin? +cos? 6+2sinb cos O+sin? O+cos? -2 sin O cos

sin2 6—cos2 6

1+1
sin2 Ozcos2 6

sin2 §—cos2 0
A ain _—
gain, sig2 6—cos2 0

sin2 6—(1-sin2 9)
2

2sinZz 6-1
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30, cosf cos ec@—.smésecé’ — cosecl) —sec
cosfd +siné

Sol:
LHS =

cosfcosecf—sin OsecH

cos B+sin 6
cos 9_sin [
— sinf@ cosé@
cos B+sin 6
cos?0—sin? @

cos 8 sin 8(cos B+sin H)
_ (cosB+sin8)(cos 0—sin B)

cos 6 sin 8(cos 6+sin 0)
__ (cosf8-sin®)

cos@sin @
1 1

sin @ cosf@
= cosec 8 —sec@

=RHS
Hence, LHS = RHS

31. (1+tan¢9+cot0)(sin6’—cos€)=( sec Cosecﬁj

cosec’d  sec?0
Sol:
LHS = (1 +tan@ + cot8)(sin@ — cos 0)

=sin@ + tanfsin@ + cotOsin® — cos @ — tan 6 cos 8 — cot B cos b
=sin@ + tan @ sin 8 +TZ><Sin9—cose—%xcose—cotecoséi
=sin@ +tan@sinf + cosf —cosf —sin@ — cot @ cos 6

tan @ sin @ — cot @ cos
__sin@ 1 cosf 1

cosf cosecO sinf secH

L X sec @ X —— xcosect
cosecl  cosecl secl secH

secO cosect

cos
si

cosec?6 sec2 6

=RHS
Hence, LHS = RHS

cot’ §(secf—1) sec’O(sin—1) ~

32. : n 0
(1+sin0) (1+secd)
Sol:
LS =
- Z?rfj g(cols 2] D c0512 G(Sin 6-1)
(1+sin 8) (1+cols B
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cos2 6 1—cos 6 (sin 6—-1)
_ sin? 6\ cos 8 ) cos2 6
1+ cos 6+1
(1+sin @) ( osd )
_ cos?0(1—cos0) (sin®—1)cos 6
sinZ 6§ cosB(1+sinf) = (cosH+1) cos2 6
_ cosB(1-cosB) (sinf6—-1)cos 6
(1—cos20)(1+sinf)  (cosH+1)(1—sin? )
_ cos6(1—cos ) —(1sin6)cosB
(1—cos8)(1+cosB)(1+sinf)  (cosO+1)(1—sinB)(1+sinH)
_ cos 0 cos 6
(14cosB)(1+sinf) (cosB+1)(1+sinH)
=60
=RHS
1 1 . 1—sin*@cos’
33. ; — — (sm2 0 cos’ (9) = -
(sec 6 —cos 6’) (cosec 6 —sin 6’) 2+sin” @ cos” 4
Sol:
sa2 2
LHS = {secz 9 cos2 6 cosecztﬁ’—sin2 9}(8111 6 cos 6)
cos? @ sin? @
{1 vy }(sm 0 cos? 9)
_ cos? 9 sin? 6 . 2 2
{(1—cos2 8)(1+cos? 0) + (1-sin? 6)(1+sin? 9)} (Sln 9 cos 9)
cot? @ tan? 6 .
= [ ] sin? 0 cos? 0
1+cos? 6 1+s 29
cos* 6 sin* @

 1+cos? 92 1+sin2 0
_ (cos?0) (sin? 8)2
1+cos? 6 1+sin2 0
_ (1-sin?6) | (1—cos?6)?
1+cos26 1+sin2 6
_ (1-sin? 0)2(1+sin?)+(1—cos? 6)%(1+cos? 0)
(1+4sin2 6)(1+cos? 6)
cos* 8(1+sin? 8)+sin* (1+cos? 6)
1+sin2 8+cos2 6+sin2 6 cos2 0
cos* 0 cos* 6 sin? B+sin* 6+sin* O cos?
1+1sin% 6 cos26
cos* B+sin* f+sin? 6 cos? §(sin? B+cos? B)
2+sin2 6 cos? 0
__(cos? 6)2+(sin? 6)%+sin? 6 cos? (1)
2+sin2 0 cos2 6
_ (cos? §+sin? 6)%—2sin? 0 cos? O+sin? O cos? 0(1)
2+sin? @ cos? 6
12 +cos? 0 sin? -2 cos? O sin? 0
2+sin? 0 cos? 6
__1-cos? 6 sin? 6
2+sin2 6 cos2 0

=RHS
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(sin4—sinB) (cosA—cosB) _

34. +-— - =
(cosA+cosB) (sinA+sinB)
Sol:

(sinA-sinB) cosA—cosB
LHS = (cosAc
(cosA+cosB) (sinA+SinB)
_ (sinA—sinB)(sinA+sinB)+(cosA—cosB)(cosA—cosB)
(cosA+cosB)(sinA+sinB)
_sin? A-sin? B+cos? A—cos? B
(cosA+cosB)(sinA+sinB)
_ 0
(cosA+cosB)(sinA+sinB)
=0
= RHS
tan A+tan B
35. ———————=—tan Atan B
cotA+cotB
Sol:
tanA+tanB
LHS = ——
cotA+cotB
_ tanA+tanB
- 1 1
tanA+tanB
__ tanA+tanB
~ “tanA+tanB
tanA tanB
__tanA tanB(tanA+tanB)
(tan A+tanB)
= tanA tanB
= RHS

Hence, LHS = RHS

36. Show that none of the following is an identity:
(i) cos’ @+cos@ =1
(i) sin’ @+sinf=2
(iii) tan’@+sin@ = cos* &
Sol:
(i)cos?6 +cosh =1
LHS = cos? 6 + cos 6
=1 —sin? 0 + cos O
=1 — (sin? 8 — cos 9)
Since LHS # RHS, this not an identity.
(i) sin? 0 + sinf = 1
LHS = sin? 60 + sin 6
=1—cos?6 +sinf




Class X Chapter 8 — Trigonometric Identities

Maths

=1 — (cos? 8 —sinH)
Since LHS # RHS, this is not an identity.
(iii) tan? @ + sin @ = cos? 0
LHS = tan? 6 + sin @
_ sin? 6
cos2 0
_ 1—-cos? 6

+ sin @

sin @
cosZ0 +

=sec’f —1+sinb
Since LHS # RHS, this is not an identity.

37. Prove that (siné’— 2sin’ 6’) = (2cos3 6 —cos 6’)tan¢9

Sol:
RHS = (2cos® 0 — cosf) tan

=(2cos? 8 — 1)cos Ox ::;Z
=[2(1 = sin? §) — 1]sin 6
=(2—2sin?60 — 1)sin 0
=(1—2sin%?0)sind

= (sinf — 2sin® 0)

=LHS




