Class X Chapter 8 — Trigonometric Identities

Maths

Exercise — SA

1. () (l—cos2 0) cosec’0 =1
(ii) (1 +cot’ 6’) sin =1

Sol:
(i) LHS = (1 — cos? 0) cosec?8
=sin? @ cosec?6 (- cos? 6 +sin?6 = 1)
——L1  xcosec?6
cosec?6
=1

Hence, LHS = RHS
(i) LHS = (1 + cot? ) sin®
= cosec?0 sin? 0 (~+ cosec? @ — cot?> 6 = 1)

1 )
= X sin“ @
sinZ @

=1
Hence, LHS = RHS

2. () (sec2 0—1)00'[2 =1
(ii) (seczé’—l)(cos ec2«9—1) =1
(iii) (1—cos’ 6) sec’6 = tan’ 6
Sol:
(i) LHS = (sec?6 — 1) cot? 8
=tan? 6 X cot? 9 (s'sec?d —tan? 0 = 1)
__1 2
=—55 X cot*f
=1
= RHS
(ii) LHS = (sec? 8 — 1)(cosec?6 — 1)
=tan?Ox cot?d (= sec?O —tan? O = land cosec?H — cot? 4 = 1)
2 1
tan” X ——
=1
=RHS
(iii) LHS = (1 — cos? 8) sec? @
=sin? @ xsec’0  (~sin?0 +cos?0 =1)

= sin? 0%

cos2 0
sin? 6

- cosZ @
=tan? 0
= RHS
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3.

1
() sin*@+ - ———=1
(1+ tan’ 0)
1
(ii) + =1
(1+ tan’ 9) (1+cot2 6’)
Sol:
) .9 1
(i) LHS = sin“ 0 + Gran?e)
— cin2 1 . 2p _ 20 —
=sin® 6 + —— (v sec®d —tan“0 = 1)
=sin? @ + cos? 0
=1
= RHS
. 1 1
(i)LHS = (1+tan2 @) = (1+cot? 6)
1 1

~ sec?0 cosec?0
=cos?0 +sin? 6
=1

=RHS

(i) (1+cos 8)(1-cos 0)(1 +cos’ 0) =1

(i1) cos ec6’(1 +cos 6’) (cosecé’ —cot 9) =1
Sol:
(i) LHS = (1 + cos8) (1 — cos @). (1+'cot? 6)
= (1 — cos? ) cosec?0
=sin? @ Xcosec?8
=sin? 6 x
=1
=RHS
(i1) LHS = cosecB(1 + cos 8)(cosec 6 — cot 0)
= (cosec 8 + cosec 8% cos ) (cosec 8 — cotf)

sinZ @

1
= (cosec@ + 5 Xcos 9) (cosec 6 — coth)

= (cosec 0 + cot 8) (cosech — cot8)

= cosec?0 — cot? @ (- cosec?8 — cot? 0 = 1)
=1

= RHS
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(i) cot>@— -1

sin’ @

i) tan® @ — =-1
) cos’ @
(iii) cos” 6+;2 =1

(1+cot 9)

Sol:

) _ 20 1

(i) LHS = cot“ 6@ —y
_ cos26 1

sin2 @ sin2 @
cos?6-1

sinZ @
—sin? 6

" sin26
=1
=RHS
.. 1
ii) LHS = tan? 6 —
( ) cos20
_ sin?@ 1
" cos26  cos2@
_ sin?6-1
~ cos26
_ —cos?6

~ cos26
=1
=RHS
1

e _ 2
(iii) LHS = cos“ 0 + (ot )

=cos? 0 + ——

cosec?@

= cos? 6 + sin? @

=1

= RHS

1_ + 1. =2sec’ 0

(1 +sin 0) (1 —sin 9)
Sol:
LHS = — L

" (1+sin@) = (1-sin®)
_ (1-sin8)+(1+sin0)

- (1+sin @) (1-sin @)
2

= 1-sin2 0
2
cos’ @
=2sec? 6

= RHS
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7. (i) secO(1—-sin6)(secO+tanf) =1
(ii) sin&(1+ tan @)+ cos O(1+cot ) =(sec O+ cosech)

Sol:
(i) LHS = secO(1 —sin @) (sech + tan )
= (secH — secOsinf) (secH + tan H)

=(secl — ﬁ X sin @) (secd + tan )

= (secf —tan @) (secH + tan )
=sec’6 —tan? 0

=1

= RHS

(i) LHS = sin8(1 + tan8) + cos 8(1 + cotH)
=sin 6 + sinexﬂ+ cos + cos 6% C?—SQ
cosf sin @
__cos 6 sin? B+sin3 H+cos? O sin H+cos> 6

cos6@sinf
_ (sin®8+cos? 6)+(cos 6 sin® §+cos? § sin H)
- cos@sinf
_ (sin B+cos ) (sin* f—sin 6 cos H+cos? H)+sin 6 cos B(sin §+cos 6)

cos6@sinf
_ (sin B+cos ) (sin* 6 +cos? O —sin 6 cos H+sind cos 6)

cos@siné

__(sinf+cos0) (1)

cos @ sin6
sin @ cosf@

“cos@sind cos 6 siné
1 1

cosfO sin @
=secO + cosec 0

=RHS
2
8. ()1+—°U0 Lioseco
(1+cosect)
2
Qi) 1430 _ (g
(1+secO)
Sol:
: cot? @
A LHS =1+ rcosecd)
_ 1 4 (cosec®o-1) . 29 2
=1+ (cosech+1) (+ cosec“f —cot“ 0 = 1)
-1+ (cosec6+1)(cosec 6—-1)

(cosec 6+1)
=1+(cosec 8 — 1)
= cosec 6
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= RHS
.. tan? 6
(i) LHS =1+ (L+secd)
(sec? 6-1)
(sec6+1)
_ (sec6+1)(sec6-1)
=1+ (sec6+1)

=1+ (sec6d — 1)
=sec 6
= RHS

(tan2 0)c0t0
9. 14— " —tang
cosec 6

Sol:
LHS = (1+tan? ) cot O

cosec?0
sec? @ cotO
cosec?6
1 cos 6
— cos?20 sinf
- 1

sinZ @
= —— _xsin?6
cos 0sin6
sin @

cos @
=tan @

=RHS
Hence, LHS = RHS

tan® 0 cot’ 6
10. — + —i !
(1+ tan 0) (1+cot 9)
Sol:
tan? 0 cot? 0
LHS = (1+tan26) = (1+cot? @)
29 2g
= Zaerclzg cf)(s):cze (- sec? 6 — tan® 6 = land cosec?6 — cot? 6 = 1)
sinZ 9 cos2 6

2 in2
_ cos4#6 sin“ 6
1 + 1

=76 7o
=sin? 0 + cos? 6
=1
= RHS

Hence, LHS = RHS
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sin @ . (1+cos8)
(1+cos8) sin @

Sol:
sin @ (1+cos6)
LHS =
S (14cos ) sin @
_sin? 6+(1+cos 6)?
- (14+cos@)sinf
_ sin? 6+1+cos? 6+2cos B

(1+cos @) sinf
1+1+4+2cos¥@

(1+cos @) sinb
2+2cosf

_(1+cos 0)sin @
_ 2(1+4cos®)
_(1+cos 0)sin 6
_ 2

“sin6

= 2cosec 6

= RHS

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

11.

=2cosecl

12. tan + cotd ):(1+sec6’cosec9)

(I-cotd) (1-tand
Sol:

LHS = tan 6 cot@
(1—cotf) (1-tanB)
_ tanf cot@
- cos 6 sin 6
(1_sin 9) (l_cos 0)
__ sin@tané cosf cotf
- (sinf—-cosf)  (cos@=sinb)
sine_cosexcose
cos 6 sin 6
(sin6—cos 0)
sin? 9_c052 6
— Cosf sinf
(sin@—cos 0)
sin3 8—cos3 6

sin %

:cos 6 sin O(sin 6—cos )
_ (sinf—cos )(sin* 6 +sin 6 cos H+cos? )

cos 0 sin @(sin 8—cos 0)
1+sin @ cos 8

cosfsinf
sin 6 cos 6

cos @ sin @ cos @ sin6
1 sin @ cos 6

cosfsind cos @ sinf
=secfOcosec 8 + 1

=1 + secOcosec 6
=RHS
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2 . 3
o 0 )
3. = 4 =(1+sin@cosH)
(I-tan@) (sin@—cosb)
Sol:
cos? 0 sin® 6 .
(1-tanf)  (sinf—cosh) - (1 + sin 6 cos 6)
cos? 6 sin3 6
LHS = (1—-tan@)  (sinf-cosH)
_ cos?6 sin® 6
- sin 6 : _
(1_COS 5 (sin6—cos 8)
_ cos3 0 sin3 6
- (cosf—sinf)  (sinf—cosh)
_ cos30—sin3 6
- (cos68—sinB)
_ (cos §—sin 6)(cos? 6+cos Osin+sin? 9)
- (cos8—sin B)
= (sin? 6 + cos? 6 + cos 6 sin H)
= (1 + sin @ cos 8)
= RHS
Hence, L.H.S =R.H.S.
cosd sin® @ .
14. —— =(cos@+sinb)
(I-tan@) (cos@—sinb)
Sol:
cos 6 sin? 0
LHS = (1-tan®) (cosH-sin®)
_ _cosf sin? @
- (1_%) (cos —sin 6)
cos? @ §in% 0

=(cos 6—sin ) B (cos@=sin 0)
_ cos?H—sin @
- (cos 8—sin B)
_ (cos@+sin@)(cos —sin 6)
- (cos8—sin0)
= (cos 8 + sin 8)
= RHS
Hence, LHS = RHS

1

N

Sol:
LHS = (1 + tan?0) (1 + cot? 6)

=sec? 0. cosec?6 (- sec?8 —tan? @ = 1 and cosec? — cot? g = 1)
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_ 1
" cos26.sin2 6
_ 1
" (1-sin2 6) sin2 6
_ 1
~ sin2 6-sin% 6
=RHS
Hence, LHS = RHS

tan 0 cotd
+

16. > > =sinfcos @
(1+tan2 6’) (1+cot2 6?)
Sol:
tan 6 cot®
LHS =
(1+tan? )2 = (1+cot20)2
__ tanéf coté
" (sec26)2  (cosec2)?
_ tan 0 cotd
" sec*0  cosectd
sin @ cosf@ .
=—xcos* 8 + — x sin* @
cos @ sin @

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

=RHS

17. (@) sin® @+cos® @ =1-3sin” Ocos’ &

(i) sin® @+ cos* @ =cos” O +8in" @

(iii) cosec’@+cosec’d = cot' O+cot” O

Sol:

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

Hence, LHS = RHS

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

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

. 1-tan’ @ .
i) Traio (cos2 6 —sin® 6?)
+tan
... 1—tan* @
(ii) ot 1 =tan” @
cot —
Sol:
. 1—tan? 6
(l) LHS = 1+tan2 @
_sin2 0
— __cos?8
- sin2 6
cos2 6

_ cos?f—sin? 6

_ cos?f—sin? O

- 1

=cos? @ —sin? 6
= RHS

.. 1-tan? @
(i1) LHS )
sin20
_ _ _cos?9
~ cos20
sin29
cos? §—sin? 6
cos2 6
cos2 9—sin2 6
sinZ 6
sin? 6

= cosZ 0
=tan? 6
=RHS
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tan @ tan &
19. (@ =2 )
2 (sec 0—1)+(sec l9+1) cosec

cot @ s (cosecO+1)

=2sect
(cosecO+1) cotd See

(ii)
Sol:
. tan 6 tan 6
(1) LHS = (sec6-1) (secH+1)
secf+1+secH-1
(sec6—-1)(sec 9+1)}
2secH }
(sec26-1)

2secH
=tan 6 X
tanZ 0

secd

=tanf {

=tan@ {

=2 cos 6

sin 8
= 2cosec 8
= RHS
Hence, LHS = RHS
.. cot® (cosecH+1)
1) LHS =
( ) (cosec 6+1) cotf
_ cot? §+(cosec 6+1)?
(cosec 8+1) cotb
_ cot® B+cosec?f+2cosec O+1
- (cosec 6+1) cot @
_ cot? §+cosec?f+2cosec §+cosec?H—cot? O
- (cosecB+1) cotO
_ 2cosec?f+2cosec@
T (cosec §+1) cotd

_ 2cosecB(cosechH+1)
(cosecO+1) coth

__ 2cosect

T cot#

_ 1 sin @

- sinf cos#@

=2secH

= RHS

Hence, LHS = RHS
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secl —

1 sin’ @

20. (i)

secd —

secO+1 (1+cosé’)2

tand cos’ 0

secO+tanf

Sol:
()LHS =

(1+sin@)’

secH—-1
secOf+1

_ (1—cos0)(1+cosh)
- (1+cosB8)(1+cos )

1-cos?6

= (1+cos 6)2

sin? @

= (1+cos )2
= RHS

(ii) LHS = secO—tan 6

secf+tan 6
1 sin 6

— cos 6 _cos6
1 sin 6

cosf cos6
1-sin @

_ (1-sin8)(1+sin 6)
" (1+sin 6)(1+sin 6)

_ (1—sin? )
" (1+4sin 6)?2

cos2 6

~ (1+sin0)2
= RHS

1+ sin@

21. ()

1—sin@

(sec 6 + tan 9)

(iiD) \/1 +cos@

1-cos@

1+cosé@

\/1_0089 =2cosecl

|

Dividing the numeratot and }

deno min ator by (1 + COS 9)

|

Dividing the numerator and }

denomin ator by (1 +cos 9)

I—cosé@
ii f—: 6@ —cotd
(i1) T+ cosd (cos ecl—co )
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Sol:

1+sin@
1-siné

(1) LHS =

(1+sin8)

(1+sin0)
= - X
(1-sin @)
_|(1+sin §)?
- 1-sin2 6
_|(1+sin §)?
- cos26

1+siné

cos @
1 sin @

cos @ cos 6

(1+sin8)

= (sec + tan9)

=RHS

1—cosfO
1+cosf

(1) LHS =

(1—cos @)

(1-cos 9)
(1+cos 9)
_ |(1=cos 6)?
“ 4 1-cos26
(1 —cos 0)2
" sin20

1 cosf@

sin @ sin @

(1—cos6)

= (cosec 8 — cot0)

= RHS

1-cos @

(iii) LHS = J 1tcosb

1-cosfO
+
1+cosf

(1-cos 6)2

_ (1+co0s 9)2 n
] (1—cos 8)(1+cos 6)

J

_ |(1+cos )2
T Al (1-cos28)

(1-cos 6)2
T \/(1—cos2 6)

_ [(1+cos6)?
- sinZ2 @

_ (1+cos9)

(1-cos 0)2
T \/ sinZ2 @

(1—cos6)

sin @

sin @

__1+4cosf+1-cosé

sin @

sin 6
= 2cosecO
=RHS

(1+cosB0)(1—cos6)
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3 . 3 .
cos’@+sin’ @ cos’ @—sin’ @

22. - -
cos@+sin @ cos@—sinf
Sol:
cos3 0+4sin®0  cos®H—sin3 0
LHS = cos B+sin 6 cosf—sin 6
_ (cosB+sin 6)(cos? 6—cos O sin f+sin® H) | (cos O—sin H)(cos? H+cos O sin O+sin? H)
- (cos 8+sinB) (cos0—sin0)
= (cos? 0 + sin? @ — cos O sin B) + (cos? O + sin? B + cos O sin 6)
=(1—cosOsinB) + (1 + cosOsinb)
=2
= RHS
Hence, LHS = RHS
’3, sin @ B sin @ 5
(cot 6 +cos ec@) (cot @ —cos ec@)
Sol:
sin 6 sin 6
LHS = (cotB+cosec 6) - (cot@—cosec 0)
s (cot@—cosec 8)—(cotB+cosec 9)
=sind { (cotB+cosec 8)(cotO—cosec 0) }
=sin@ {ﬂ) (~+ cosec?8 — cot? 0°= 1)
=sin 8.2 cos ect
=sin 0 X2X L
sin @
=2
=RHS
24. () s%n9—0059+s%n9+cosb7: 2
sin @+ cos @ A'sin@= cost (2sin2 6’—1)
... sSin@+cos@ sin@-cosd 2
(i) — +— =
sin@—cos@ sin@+cosd (1—20052 9)
Sol:

. sinf—cos 6 sin 8+cos 6
(1) LHS = sinf@+cos 6 sinf—cos 6
(sin 8—cos 8)%+(sin 8+cos 0)?
(sinB@+cos 0)(sinf8—cos )

sin? 8+cos? 8—2sin 6 cos B +sin? B+cos2 B +2 sin 6 cos O

sinZ 8—cos2 0
1+1 )
= ~* sin“ 8 + cos
sin2 6—(1-sinZ2 ) ( +
2
sinZ 6—1+sin2 @
2

" sin26-1

29 =1)
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26.

= RHS

sin 6+cos 6 sinf—cos 06

(i) LHS =

sin 8—cos 6 sin 8+cos 6

_ (sinB+cos ) +(sin —cos H)?

(sin@

—cos 0)(sin 8+cos 0)

_ sin? 6+cos? H+2sin 6 cos H+sin? H+cos?6—2sin 6 cos O

1+1

(sin2 6—cos? 6)

" (1-cos2 6)—cos? 6

2

(~sin? 6 + cos?0 = 1)

T 1-2cos20

= RHS

1+cos@—sin’ @
sin@(1+cos0)
Sol:

LHS =

=cot@

__ 1+cosf-sin?6

sin@(1+cos8)
(1+cos 8)—(1—cos? 0)

sin@(1+cos 8)
cos 0+cos? 6

sin@(1+cos8)

__cosf(1+cosB)
" sin 6(14+cos )

cosf@

sin 6
=cotd
=RHS

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

cosec@+cotd

cosecl —cot @

= (cos ecl+ cot 9)2 =1+2cot? &+ 2cosechcot O

(>i1) M = (s ecH + tan 9)2 =1+2tan” @+ 2secOHtan 6
secf —tan @

Sol:

(i) Here cosecB+cotd

’ cosecO—cot 0

_ (cosecB+cot8)(cosecH+coth)

- (cosecO—cotB)(cosecf+cotO)
_ (cosecB+cot6)?

" (cosec?6—cot? 9)

_ (cosecB+cot §)?

1

= (cosec + cot §)?
Again, (cosecf + cot9)?
= cosec?0 + cot? 8 + 2cosec cot 6




Class X Chapter 8 — Trigonometric Identities Maths
=1+ cot? @ + cot? O + 2cosech cot (- cosec?d — cot? 6 = 1)
=1+ 2cot? 6 + 2cosech cot b
.. secf+tan@
(ii) Here, secf—tan @

27.

_ (secH+tanB)(secO+tanb)
- (secf—tanB)(secH+tanb)
_ (secf+tan@)?

" secZf-tan? 6

_ (secf+tan@)?

- 1

= (secd + tan )2

Again, (sec6 + tan 6)?
=sec?0 +tan? 6 + 2secHtan 6
=1+tan?6 +tan?6 + 2secHtanf
=1+ 2tan?6 + 2secHtanb

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

(ii)
Sol:
(1) LHS =

1+cos O+sin 6
1+cosB—-sinb

_{(1+cos 8)+sin}{(1+cos O)+sin 6}
T {(1+cos 6)—sin B}{(1+cos 0)+sin 6}

_ {(1+cos 0)+sin 6}?
" {(1+cos 8)%—sin? 6}
_ 14cos? 642 cos §+sin®@+25in 6 (1+cos 6)

1+cos2/6+2cos 8—sin2 6
2+2cos 6+2sin@(1+cosH)

" 1+cos? 642 cosf—(1—cos2 9)
__2(1+cos)+2sin6(1+cos0)

2cos26+2cos0
_ 2(1+cos6)(1+sin0)

~ 2cos 6(1+cosB)
1+sin 6
cos @

=RHS
(ii)LHS _ sinf+1cos 6

cosf—1+sinf

_ (sinf+1-cos0)(sin f+cos 6+1)
N (cos8—1+sin B)(sinO+cos 6+1)

_ (sin6+1)?>—cos? 6

"~ (sin 6+cos )2—12

_ sin?6+1+2sinf—cos? 6

~ sin2 6+cos? 6+2sin 6 cos H-1

denominator by (1+cos @ +sin 0)

{Multiplying the numerator and

{

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

}

}
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_ sin? 6+sin? H+cos? H+2sin f—cos? 6

2sin6 cos B
_ 2sin®60+2sin @

2sin6 cosf
__2sinf(1+sinb)
~ 2sin6cosf

_ 1+sin@
~ cos#@
= RHS
sin @ cosd
28. + =1
(secz9+tan«9—1) (cos ec¢9+cotc9—1)
Sol:
sin @ cos 6
LHS =
(secf+tanf—-1)  (cosec B+cotf—1)
__ sinfcosf cos @ siné
" 1+sinf-cos O 1+cosfO—sin @ 1
=sinf cosd [1+(sin 6—cosB) 1—(sin6—cos 6)]
. 1—(sinf—cosB8)+1+(sinf—cos b
=sm9cos@[ (_ ) (. )
{1+(sin 6—cos 8)}{1—(sin 6—cos 6)}
. 1-sin6+cosO8+1+sin 8—cos O
=sin 6 cos 0|

1—(sin8—cos 0)2
_ 2sinfcos 0

" 1—(sin2 O+cos? B—2sin 6 cos 6)
__2sinfcoséb

" 2sinBcosh

=1

= RHS
Hence, LHS = RHS

29 sin0+cos¢9+sin0—cosﬁ_ 2 B 2
" sin@—cos@ sinf+cosO (sin2 0 —cos’ (9) (2sin2 9—1)
Sol:
We have sin 8+cos @ sin@—-cos @

sinf-cos@ " sinf+cosb
_ (sinB+cos )2 +(sin H—cos H)?
- (sin 8—cos 8)(sin 6+cos )
sin? B+cos2 8+2sinb cos B +sin? B+cos? 8—2sin 6 cos b

sinZ 6—cos2 8
1+1

sin? BEcos2 2]

sinZ §—cos? 0
Again, ————
ga, sig2 6—cos2 0

"~ sinZ @—(1-sin2 0)

2sinZ6-1
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30, cos@cosecl — §1n Osect =cosecl —secH
cos@+siné

Sol:
LHS =

cos BcosecH—sin OsecH

cos B+sin 6@
cos B_Sin 6
_ sinf@ cosé@

" cos@+sin@

_ cos? 6-sin? @

" cosHsin 6(cos O+sinB)

_ (cos@+sin@)(cos H—sin 6)

cos 0 sin8(cos 6+sin 0)
_ (cos@-sin®)

cos @ siné
1 1

" sin@ cosf@
= cosec 8 —secO

=RHS
Hence, LHS = RHS

31. (1+tan0+cot¢9)(sin9_cosg):( SeCtze_cosicegj
cosec sec

Sol:
LHS = (1 +tan 8 + cot@)(sin 6 — cos )
=sin @ + tan®O sin 8 + cot O sin B«—.cos @ — tan 6 cos 8 — cot O cos d

) ) 6 : ing

:sm9+tan651n9+Cfi><sm9—cose—&xcose—cotecose
sin@ cos@

=sinf + tan 0 sin @ ¥ cos@— cosf —sin@ — cot @ cos O

=tan 0 sin @ — cot O cos 6
sin 8 1 cosé 1

cos@ cosecO sinf  secé@

1 1 1
= X Xisect — X —— XcosecO
cosecl  cosecH secl secH

secl cosecel

cosec?0 secZ @

= RHS
Hence, LHS = RHS

cot’ @(secf—1) sec’O(sind-1) ~

32. ; 4 )
(1+sin0) (1+secd)
Sol:
__cot?f(secf-1) , sec?O(sinf-1)
LHS = (1+sin6) (1+secB)
cosZQ, 1

1 .

1) COSZG(sm 6-1)
1

cosf@

_ sin?6 'cos@
(1+sinB) (1+

)
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1—sin’? Hcos’ &

cos? 6 1-cos 9) (sin6-1)
_ sin?6 cosé cos? 6
- 1+sin @ cosO+1
(1+sin6) ( cos @ )
_ cos*6(1—cosh) (sin®-1)cos 6
" sin26 cosH(1+sinf) = (cosH+1)cos?
__cosB(1-cosb) (sin@-1)cos 6
T (1-cos26)(1+sin@) = (cos6+1)(1-sin2 6)
_ cos6(1—cos ) —(1sin @) cosB
- (1—cos6)(1+cosB)(1+sinf)  (cosB+1)(1-sinB)(1+sinb)
_ cos 6 cos @
- (1+cos@)(1+sinf) (cosB+1)(1+sinb)
=0
= RHS
1 1 )
33. : -t — (sm2 0 cos’ 9) =
(sec 6 —cos 6’) (cosec 6 —sin 6’)
Sol:
1 1
LHS = sin? 6 cos? 0
{secz 29—cos2 ] 2coseczé?—sin2 9}( )
cos“ 6 sin® 6 ) 2
= sin” 0 cos“ 6
{1—cos46 ) 1-sin* 9}( ) )
cos“ 0 sin“ @ . 2 2
= sin“'@ cos“ 0
{(1—cos2 0)(1+cos2 9) + (1-sin2 6)(1+sin? 9)} ( )
cot? 6 tan? 6 ] . 9 2
= sin“ @ cos“ 6
[1+cos2 6  1+sin26
cos* @ sin* 6

= 1+cos? 92 1+sin2 0
_ (cos?6) (sin? 6)2

1+cos? 6 1+sin2 0
_ (1—sin?6) | (1—cos®6)?

1+4cos? 6 1+sin2 8
_ (1—sin? 0)%(1+sin?)4(1=c0s*6)? (1+cos? 6)
- (1+sin2'0)(1+cos? 6)
cos* 6 (1+sin? ) +sin* @(1+cos? )
1+sin? 6+cos2.60+sinZ @ cos2 @
cos* @ cos* @ sin? B+sin* B+sin* O cos? 6
1+1sin2% 6 cos2 6
cos* 6+sin* 6+sin? 6 cos? H(sin? H+cos? B)
2+sinZ @ cos2
_ (cos® 6)+(sin? 8)?+sin? 6 cos® (1)
- 2+sin? 0 cos? @
(cos? 8+sin? §)?—2sin? 0 cos? B+sin? B cos? H(1)
2+sin2 6 cos2 8
1?2 +cos? 0 sin? -2 cos? O sin? 0
2+sin2 6 cos2 @
_ 1-cos?fsin? 6
" 2+sin26 cos2 6

= RHS

2 +sin*@cos* 6
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(sinA—sinB) (cos A—cosB) _

34. A —J_0
(cosA+cosB) (sin A+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. ——— —tanAtan B
cotA+cotB
Sol:
tanA+tanB
LHS = ———
cotA+cotB
tanA+tanB
=1 !
tanA tanB
_ tanA+tanB
— tanA+tanB
tanA tanB
_ tanAtanB(tanA+tanB)
- (tan A+tanB)
= tanA tanB
= RHS

Hence, LHS = RHS

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

sin? 0 .
n
cos2 0 +sind

1-cos? 6 .
= + sin @
cosZ 0

=sec’6 —1+sind
Since LHS # RHS, this is not an identity.

37.  Prove that (sin 6 —2sin’ 49) = (20053 6 —cos 49) tan &

Sol:
RHS = (2cos® 0 — cos0) tan 0

sin @
= (2 cos? 6 — 1)cos X —
=[2(1 — sin? ) — 1]sin 6
=(2—2sin?6 — 1)sin 0
=(1—2sin?0)sin @
= (sin@ — 2sin3 9)
= LHS

Exercise — 8B

1. If a cos@+bsin@=m and a sin€@ —beos & = n, prove that, (m2+n2>:(a2+b2)

Sol:

We have m? + n? = [(@cos 6 + bsin0)? + (asinf — b cos 0)?]

= (a@? cos? 0 + b?sin? O + 2ab cos 0 sin 6)
+(a” sin? 6 + b? cos® 8 — 2abcosH sin 6)

=a?cos? 6 + b?sin? § + a?sin? O + b? cos?
= (a? cos? 0 + b?sin? §) + (b? cos? O + b? sin? 6)
= a?(cos? @ + sin? 0) + b?(cos? 6 + sin? §)

=a?+b%?  [vsin®+cos? =1]
Hence,m? + n? = a? + b?

2. If x=a sec @+btanfand y=atan 8+b secl, prove that (x2 —yz)z(az—bz).

Sol:

We have x2 — y? = [(asec8 + btan )2 — (atan § + bsec 8)?]

= (a? sec? 0 + b% tan? 6 + 2absecH tan §)
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-(a?tan? 0 + b? sec? 6 + 2abtand sec 9)
=a%sec?d + b?tan? 0 — a’tan?  — b? sec? 0
= (a®sec?§ — a*tan? ) — (b?sec?  — b? tan? )
= a?(sec? 6 — tan? §) — b?(sec? § — tan? )
=a? — b? [ sec?d —tan? 0 = 1]

Hence, x? — y%2 = a? — b?

2
3. 1If —sm@——cos@j land (—cosHJr—smﬁj 1, prove that —2+y—2 =2.
b b a b

a a

Sol:

We have(g sinf — %cos 0)=1
Squaring both side, we have:
(fsin 0 — Xcos 9)2 = (1)?

= (—sm 0 + cos 29 —2= stchosB) =1 ()
Again, (E cosH +;sm 0)=1
Squaring both side, we get:
(fcos 0+ Xsin 9)2 = (1)?
(— cos? 6 + sm 0+ 2 X = 51n9 cos@) = .. (i)
Now, addlng (1) and (ii), we get

(—sm 9+ ~cos® 6 — 2 X= sm6C050)+ (—cos t9+ sm 9+2— X

;schosH)
=>—sm 9+ cos 6+ 5 Cos 6+ sm 6 =2
(—sm 9+ cos 9)+( cos 9+ sm 0)=2

=>— (sin? @ + cos® 6)+ (cos 0 + sin? 9) = 2

2 2

:;4.2’_2:2 [ sin? @ + cos? 0 = 1]
a2y
.;+§—2

4. If (secO+tan@)=mand (secd—tan&)=n,show that mn=1.

Sol:
We have (secf +tanf) =m  ..(i)
Again, (secd —tanf) =n ... (ii)
Now, multiplying (i) and (ii), we get:
(secO + tan ) x(secfd —tanf) = mn
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=> sec’d —tan? 6 = mn
=>1=mn  [vsec’f—tan’6 =1]
SMmn =1

5. If (cosecO+cot @) =mand (cosecO—cot @) =n, show that mn =1.

Sol:
We have (cosec 8 + cotf) =m e (D)
Again, (cosec 8 —cotf) =n . (i)
Now, multiplying (i)and (ii), we get:
(cosecB + cot@)x(cosecH — cotf) = mn
=> cosec? — cot? § = mn
=>1=mn [+ cosec?d —cot? 6 = 1]
smn=1

6. If x=acos’@and y=bsin’ @, prove that (fj + (%) =&
a

Sol:

We have x = acos® 0

=> g =cos36 ..(0)

Again,y = bsin30

=>%=m§6 . (i)
2

NmMLH5=(§§+(9§

= (cos3 9)§ + (sin3 6)2 [From (i)and (ii)]
= cos? 0 + sin? 0

=1

Hence, LHS = RHS

7. If (tan@+sin @) = mand (tan 6—sin @)= n,prove that (m2 -n’ )2 =16 mn.

Sol:
We have (tan@ + sinf) = mand (tanf —sinf) =n
Now, LHS = (m? — n?)?

=[(tan 8 + sin §)? — (tan @ — sin 6)?]?
=[(tan? 6 + sin? @ + 2tan O sin H) — (tan? O + sin? 6 — 2 tan O sin H)]?
=[(tan? 6 + sin® @ + 2tan O sinf — tan? @ — sin? @ + 2 tan O sin 6)]?
= (4tan @ sin 9)?
=16tan? @sin? @
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sin? 6
=1
6 cos2 0

1-cos? 8) sin?

=16 ( cosZ)B
=16[tan? (1 — cos? 0)]
= 16(tan? 6 — tan? @ cos? 0)
2 sin? @ 2

=16(tan” 6 — ——x cos” f)s

= 16(tan? § — sin? 9)

=16(tan @ + sinf)(tan 6 — sin 9)

=16 mn [(tan @ + sinB)(tan 8 — sin ) = mn]
s~ (m? —n?)(m? —n?)? = 16mn

sin? @

8. If (cot@+tand)=mand (secd—cos&)=n prove that (mzn)% — (mn* )% =1
Sol:

We have (cot@ + tanf8) = mand (secl —cosf) =n

Now, m?n = [(cot8 + tan 8)? (secd — cos )]
_ et 2.1 _
= [(tane + tan @) (COS‘9 cos 0)]
(1+tan?0)? _ (1-cos?6)
= X
tan2 @ cosf
_sec*f _ sin?6
" tan260 " cos@
__sec*f _ sin?6

~ sinZ6 cos @
cos2 6

cos?0xsec* o

cos @
=cos @ sec* 0

1
=——Xxsectf =sec?0
secO

2 2
o (m?n)s = (sec®@)3 = sec? 0
Again,mn? = [(cot @+ tan 0)(secd — cos 6)?]
- L 2
= [(tane + tan 6). (cose cos 6)“]
_ (1+tan?6) _ (1-cos?6)?

tan @ cos2 8
_sec?6 _ sin*@

tan @ cos? 0
_sec?f _ sin*6
— sin@

cos 6
_ sec?fxsin3 6

cos? 0

cosf@
1 sec3 6 3
= X = tan” @
cos28  cos@

2 2
~ (mn?)s = (tan® )3 = tan? 6
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Now, (mzn)g - (mnz)é
=sec’f —tan’6 =1
= RHS

Hence proved.

9. If (cosechd—sin @) = a’and(sec@—cos @) =b’, prove that a’b’(a” +b*) =1
Sol:
We have (cosec 6 —sin9) = a3

1 :
=>a® = (5 —sinb)

0
__ (1-sin?0) _ cos?6
= a - sin @ " sin6
2
cos36
1
sin?® @

Again, (secd — cos9) = b3
—>p3= (L _
=>b° = (COS‘9 cos 0)
_ (1—cos? )

cos 6
sin? 6

cos 6@
2
=
“h= sml
cos3 0
Now, LHS = a?b?(a® + b?)
=a*bh? + a*b*
=a3(ab?) + (azbz)b3

cos? 0 cos3 9 sm3 6 cos3 9 51n3 6 sin? 6
= X X

sin @ cos @

51n3 9 c053 0 51n3 9 cosS 6

cos 0 sin? 6
= ><sm9+cost9>< "

= cos? 9+sm 6=1
=RHS
Hence, proved.

10. If (2sin@+3cosd) =2, prove that (3sinf—2cos0) =43,

Sol:
Given,(2sin8 +3cosf) =2 .. (i)
We have (2sin8 + 3 cos 8)? + (3sinf — 2 cos §)?
=4sin?6 +9cos?0 + 12sin6 cos O + 9sin? O + 4 cos? § — 12 sin f cos
= 4(sin? 8 + cos? 0) + 9(sin? 6 + cos? 9)
=449
=13
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ie., (2sinf + 3 cos0)? + (3sinf —2cosH)? =13
=> 22+ (3sinf —2cosh)? =13
=> (3sinf —2cosh)? =13 —4
=> (3sinf —2cosh)? =9
=> (3sinf —2cosf) = +3

11. If (sin49+cos 9) = \/5, prove that cotd = (\/5+ 1) .

Sol:

We have, (sinf + cos8) =+/2cos 6
Dividing both sides by sin 8 ,we get
Sinf |, cosf _ V2cosO
sin @ sin @ sin @
= 14 coth =+/2coth

= +/2cotf —coth =1

= (V2-1)cotf =1

1
= cotd = m
1 (vV2+1)
= cotf = (\/§—1x( 51D
= cotf = ozt
2—1
= cotf = @

~cotd =(W2+1)

12. If (cos@+sinf) = \/Esin 0, prove that (sin@—cos@) = x/zcos .
Sol:
Given: cos 0 + sinf =y2sin 6
We have (sin 8 +cos 8)? + (sin 8 — cos 8)? = 2(sin? 6 + cos? 9)
=> (\/fsine)z + (sin@ — cos 9)? =2
=> 2sin’6 + (sin@ — cos §)? = 2
=> (sinf — cos 0)? = 2 — 2sin? 0
=> (sinf — cos §)? = 2(1 — sin? 9)
=> (sinf — cos §)% = 2 cos? 0
=> (sinf — cosB) = /2 cosh
Hence proved.

13. If secO+tand = p, prove that

2_
6)) sec6?=l p+l (ii) tant9=l p—l (iii) sin&zp2 !
2 p 2 p p +1
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Sol:
(i) We have, secd+tand=p
sec@+tant9>< secHd —tan @ .
1 secd —tan @
sec’ @ —tan> @ _
secO—tan@
1

secO—tanf

p

= secﬁ—tanﬁzl
p
Adding (1) and (2), we get

1
2secl=p+—
p

=>secld=—| p+—
2 p

(i1) Subtracting (2) from (1), we get

2tan6’=(p—l]

p

:>tan9=l(p—l]
2 p

(ii1) Using (i) and (ii), we get
tan @

sec@

sin@ =

4
2

) -1
. sind = p2

p +1

. . , o (m*-1)
14. Iftan A =ntan B and sin A =m sin B, prove thatcos” A = > .
(n*-1)
Sol:

We have tan A=ntan B
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=cotB = n (D)
tan A

Again, sin A =m sin B

m ..
= cosecB=—— ........ (i)

sin A

Squaring (i) and (ii) and subtracting (ii) form (i), we get
2 2
m " _cosec’B—cot’ B

sinA tan’ A
m? n’ cos
sinA sin’A

—m’—n’cos’ A=sin’ A

— 1

—m’—n’cos’ A=1—cos’ A
=n’cos’ A—cos* A=m*—1
= cos’ A(n2 —1) =(m2 —1)

15. 15.if m=(cos@—sinf) and.n =(cos@+sin H) then show that \/E+ /ﬁz
n m

Sol:

_ (cos @ —sin 0) + (cos 8 +sin H)
\/(cos 0 —sin@)(cos @ +sin )
2cos

\Jcos® @ —sin’ 0

2cos@

\Jcos® @ —sin’ 0

Jl—tan* @ .
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2cos 6?)
( cos @
cos’ @ —sin’ @
cos @

2
\/cosz 0 sin® @
cos’d cos* @
__2
J1—-tan’ @

= RHS

Exercise — 8C

1.  Write the value of (l—sin2 6’) sec’ 6.

Sol:
(1 — sin? 8) sec? 0

2 1
= cos“ 6 X
cos2 0
=1

2. Write the value of (1 —cos’ 0) cosec’ O

Sol:

(1 — cos? B)cosec? 6
— cin2 1
=sin® OX ——
=1

3. Write the value of (1 ¥ tan? 9)cos2 0.

Sol:

(1 +tan?8) cos? 6
— 2 1
=sec” OX ——
=1

4.  Write the value of (1+cot2 0) sin’ @.

Sol:
= (1 + cot? ) sin? 4
= cosec?Ox
=1

cosec?6
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5.  Write the value of (sin2 0+ ;zj )
1+tan~ @

Sol:

(sin? 6 + —

1+tan26

)

— (<in2 1
= (sin® 6 + ——)

= (sin? @ + cos? 6)
=1

6.  Write the value of (cot2 6 —— 12 j
sin” @
Sol:
2y 1
(COt 0 sin? 9)
= (cot? 8 — cosec?0)
=1

7.  Write the value of sin&cos (90° - 9) +cos @sin (90° — 9) )

Sol:

Sin 8 cos(90° — ) + cos 6 sin(90° — 6)
=sinfsin@ + cos B cos O
=sin? 0 + cos? 0
=1

8.  Write the value of cosec’ (90°— 9) ~tan” 6.

Sol:

cosec?(90° — 8)—tan” 6
=sec? 6 —tan® @
=1

9. Write the value of sec’ @(1+sin8)(1—sin6).

Sol:

Sec? (1 + sin6)(1 — sin 6)
=sec? (1 — sin? 0)
__1 2
=——,Xcos" 0

=1
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10.  Write the value of cosec’ §(1+cos8)(1—cos ).

Sol:
cosec?0(1 + cos 8)(1 — cos 6)

= cosec?6(1 — cos? 6)
1 .
= X
sin? 6 sin® &
=1

11. Write the value of sin® &cos® 49(1+ tan’ 6’) (1+cot’> 9).

Sol:
Sin% 0 cos? (1 + tan? §) (1 + cot? 9)

= sin? 8 cos? 6 sec? Ocosec?0
1 1
cos20 sin26

=sin2 6% cos? Ox
=1

12. VVrﬂethevahu:Of(1+tan29)(1+sh10x1—sh19)

Sol:
(1 +tan? ) (1 + sin8)(1 — sin 6)
=sec? (1 — sin? 0)
__1 2
=g X C0s°0
=1

13. Write the value of 3cot® @—3cosec’6.
Sol:
3 cot? @ — 3cosec?O
= 3(cot? 6 <cosec?0)
= 3(=1)
=-3

14. Write the value of 4tan” 0 —

cos’ 0
Sol:
4tan’ 0 — ——
=4tan’0 — 4sec? 6
= 4(tan?  — sec? 9)
=4(-1)
=4
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15.

16.

17.

18.

tan® @ —sec’ 6

2 2n°
cot” @ —cosec 0

Write the value of

Sol:
tan? 6—sec? 0
cot? O—cosec20
-1

"
=1

. 1 )
If sin@ = E’ write the value of (3cot2 <9+3) .

Sol:
As,sin 0 = %
1 .

So, cosecl = = 2 ()]
Now,
3cot?6 +3

=3(cot’6 + 1)

= 3cosec?6

=3(2)* [Using (1]

=3(4)

=12

2
If cosf = 5, write the value of (4+4tan2 6’) .

Sol:
4 + 4tan?6
=4(1 + tan® )

=4sec’ 6
4
~ cos26

)

|

Yoy
wIN
N

B

~
O | B
~—

Il

|4=
A X

o]

Il
O

If cos@ = 215, write the value of (tan 0+ cot 9) .

Sol:
Assin?6 =1 — cos? 6




Class X Chapter 8 — Trigonometric Identities Maths
772
-1-(3)
-1-2
625
_ 625-49
T 625
.2 __ 576
= sin“ 0 = —
625
=sing = |22
625
= sinf = —
Now,
tan @ + cotf

19.

sin @ cos @

~ cos® sin 6
_ sin?f+cos? 6

cos @ siné

If cos@ = %, write the value of

HE
el

+

[
~— I —

TR
N— +
w N
N—

wlmlwIH =

ulm

(secd-1)

(sect9+1)'
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20.

21.

(cos @ —sin )

If Stan @ =4, write the value of ————~.
(cos @ +sin )

Sol:
We have,
5tanf = 4

=tanf = %

Now,
(cos 8—sinB)
(cos 8+sinB)

( ) C ey .
= —gg§g+§;’; 4 (Dividing numerator and denominator by cos 0)
(cos 6  cos 9)
_(1-tan®)

- (1+tanB)

cosf sin6

(2cos @ —sin @)
(4€os 0 —5in 0) ’

If 3cotd =4, write the value of

Sol:
We have,
3cotd =4

= cotf =

Now,
(2 cos 8+sin0)
(4 cos8—sinB)
(2 cos @ | sin 9)
sinf sin@

= W (Dividing numerator and denominator by sin )

sinf® sinf
_(2cot0+1)

" (4cotf-1)

(2x§+1)

(4x5-1)

4

w
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11
13
1 ) (1 —cos’ 6’)
22. If cot@ = —,write the value of ——=.
NE) (2 —sin’ 0)
Sol:
We have,
1
Cotf = ﬁ
T
= cot 8 = cot (5)
=0==
3
Now,
(1—cos? 0)
(2—sinZ 6)
3 1—cosz(§)
- 2—sin2(§)
2
-
-(3)
G

(cos ec’d—sec’ 9)

23. If tan@ = L write the value of 5 -
(cos ec 0 —sec 6’)

NG

Sol:
(cosec?0-sec? )
(cosec?0+sec? 0)
_ (14cot? §)—(1+tan? 6)
" (1+cot? 8)+(1+tan2 6)
S T 2
B (1+tanz 9) (1+tan“ 0)
- _1 2
(1+tanz 9)+(1+tan 0)

1 2
tanZ 1-tan< @)

(1+ﬁ+1+tan2 0)

_ 1 +an2
_ (tanze tan® 6)
(;

tanZ

1+

+tanZ 6+2)
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24.

25.

26.

-

(D) (L) e

wIin w
(o)}

If cotA= %and(A+ B)=90°, what is the value of tan B?

Sol:

We have,

cotA = il
3

=cot(90° — B) = % (As, A+ B = 90°)

~tanB = il
3

If cosB = %and (A+B)=90°, findghe ¥alue of sin A.

Sol:

We have,

cosB = 3
5

= c0s(90° — A) = g (As, A + B = 90°)

, 3
~ Sind = S

If «/g sin @ = cos @ and O is an acute angle, find the value of 6.

Sol:

We have,
V3sin6 = cos 8
sinf i
cos@ 3

1
= tan 0 = NG

= tan 0 = tan30°
~ 6 =300
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27.

28.

29.

30.

31.

Write the value of tan10°tan 20°tan 70°tan 80°.
Sol:

tan10° tan20° tan70° tan80°

= cot(90° — 10°) cot(90° — 20°) tan70° tan80°
= cot80° cot70° tan70° tan80°

1
= % tan 70° x tan 80°
tan 809 tan 700

=1

Write the value of tan1°tan2°........ tan 89° .

Sol:

Tan 1° tan 2° ... tan 89°

=tan1°tan2%tan3° ... tan45° ...tan87° tan 88° tan 89°

=tan1°tan2%tan3°% ... tan45° ...cot(90° — 87°) cot(90° — 88°) cot(90° — 89°)

=tan1°tan2°tan 3° ... tan45° ...cot3° cot2°cot1°

1 1 1
=tan 1% xtan 2% X tan 3°%x ...x1X ...X
tan3% tan20 tan1©
=1

Write the value of cos1°cos?2°........ cos180°.
Sol:

Cos 1° cos2° ... cos 180°

=cos1° cos2° ...cos90° ...cos 180°
=cos1°cos2°...0...cos 180°

=0

If tan A = % find the value of (sin A+ cos A) sec A.

Sol:
(sinA + cosA)secA

= (sinA + cosA) —
COSA

SinA CcosA

" cosA COSA
=tand +1
5 1

12 1
_ 5+12

T 12
17

T 12

If sin@ = 005(0—450), where 0 is acute, find the value of 6.

Sol:

We have,

Sin @ = cos(8 — 45°)

= c0s(90° — 8) = cos(0 — 45°)
Comparing both sides, we get
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32.

33.

34.

3S.

909 — 9 =09 — 45°
= 60+6 =900 +45°

= 260 = 135°
_ (135\°

=6=(3)

~0=675°

Find the value of sin 50 + cos ec40 —4c0s50°cos ec40°.

cos 40° sec50°

Sol:
Sin50°  cosec40°
— 4 cos 50° cosec 40°

cos 400 sec500

cos(909-50° sec(90°-40° .
_ cos( ) ( ) _ 4 sin(90° — 50°) cosec 40°

cos 400 sec500

cos 40° = sec50° . 1
= — 4sin 40° X —

cos40%  sec50° sin 400
=14+1-4
=—2

Find the value of sin48°sec42°+ cos48°cosec42°.

Sol:

Sin 48° sec 42° + cos 48° cosec 42°

=5sin48° cosec(90° — 42°) + cos 48° sec(90%— 42°)
=sin 48° cosec 48° + cos 48° sec48°

= sin 48°X —— + cos 48° X

in 480 cos/489
=1+1
=2

If x=asin@and y=>bdos 0, write the value of (bzx2 +a’y? )

Sol:

(b2x2 + a2y?)

= b?(asin 8)? + a?(bcos 0)?
=b?a?sin? 8 + a?b? cos? 0
= a’b?(sin? 0 + cos? 0)

=a’b?(1)
— a2b2
5 . 2 1
If 5x =sec@and — = tan @, find the value of 5| x - |-
X X
Sol




Class X Chapter 8 — Trigonometric Identities

Maths

36.

37.

= §(25x2 - E)

x2 5
= |02 - ()]
= g [(sec 8)? — (tan 6)?]
= § (sec? 8 — tan? 0)

=1

ul | ko

If cosecld =2xand cot@ = z find the value of Z(x2 —izj
X X

Sol:

N

N

=

IS
2|~
xlev

/NN
=
|
—

NN
=
[\S]
|
S
N——"

1]
NIRNIRN[RNIRNIR NIRN]DS /N

~
N
2
N
N

-®]
(cosec 8)? — (sec9)?]

cosec?6 — sec? 0)

N N M pe—

[E
~

If secO+tan@ = x , find the value of »secd .
Sol:

We have,

SecH +tanf =% ....n. (D)

secO+tanf  secO—tanf

1 secO—tan@
sec?0-tan? 0

secf—tané@
1 _x

secO—tanf 1
:>sec9—tan9=§ s (M0)
Adding (i)and (ii),we get
2secd =x+ %

x2+1
= 2secl =

x241

~secl =
2X
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38. Find the value of

39.

40.

cos? 56° + cos” 34°

cos 38°cos ec52°
tan 18° tan 35° tan 60° tan 72°tan 55°

Sol:
Cos 389 cosec 52°
tan 180 tan 359 tan 600 tan 729 tan 559
_ cos 38° sec(90°-529)
" cot(909-189) cot(909—-359) tan 60° tan 729 tan 55°
_ cos 38°% sec 380
" cot 729 cot 559 tan 600 tan 72° tan 55°

cos389x 5
—_ C0s 38
-_1 1 0 0
—50%negoXV3x tan720x tan 55
_ 1
V3

If sin @ = x, write the value of cotf.
Sol:

If sec@ = x, write the value of tan@.
Sol:

As, tan? 6 = sec?6 — 1

So,tan @ = Vsec2 0 — 1 = Vx2 <1

Formative Assessment

+3tan” 56°tan” 34° =2

sin® 56° + sin*34°
1
3— b) 4
(a) 5 (b)
(c)6 (d5
Answer: (b) 4
Sol:

cos?56%+cos? 34°
sinZ 569+sin2 340
_{cos(90°—340)}2+cos2 340
" {sin(90°—340)}2 +sin2 340

+ 3tan? 56° tan? 34%\

+ 3{tan(90° — 34°)}? tan? 340

sin? 34%+cos? 340

+ 3 cot? 349 tan? 34°

.+ c0s(90°—8) = sin 0,sin (90°—6)

cos? 340+sin? 340 = cos @ and tan (90° - 9) =cotd
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=1+ 3x1 [ cotd = —— andsin? 6 + cos? 6 = 1]
1 tan @
—4

2.  The value of [sin2 30°cos’ 45°+ 4 tan” 30° + % sin” 90° + %Cot2 60°j =9

3 5
(a) 2 (b) 2
(©)6 (d)2
Answer: (d) 2
Sol:

(sin? 30° cos? 45%) + 4 tan? 30° + %sin2 90° + %cot2 60°

“. sin 30°=%and cos 45° =%
+%><12+1x ! 2

8" (v3)* 1
NG

1 1 1
=Llx—1 44
2 X Ty

and tan30° = % and cot 60° =

1 1 1 1 1
=-X-+4X-+-+—

4 2 3 2 24

1 4 1 1
=-+-+-+—

8 3 2 24
343241241

24
_ 48

T 24
=2

3. If cosA+cos® A=1then (sin2 A+sin’ A) =9

1
(a) > (b),2
(©1 (d) 4
Answer: (¢) 1
Sol:

cos’ A+A=1

=> cosA =sin?4 ...(Q)

Squaring both sides of (i), we get:

cos?A =sin*A .. (ii)

Adding (i)and (ii), we get:

sin? A + sin* A = cos A + cos? A
=>sin?A+sin*A=1 [~ cosA+cos?A=1]
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4, If sin@= gthen (cosecO+cot)=?

(@)(2++3) ) 243
©)\2 @) 3

Answer: (d) \/g
Sol:

Given:sin @ = & and cos ecl = =
2 i
cosec?d —cot? 0 =1
=> cot? 0 = cosec? — 1
=> cot? f = %— 1 [Given]
1
=> cotl = 5
2 1
~cosecl + cotl = NG + =
_3
T3
_V3xv3
E}
V3
4 in A+ cogA
5. If cot A=—, prove that M -9
5 (sin A—cos A)

Sol:

Given : cotA = %

Writing cotA = :Tsj and sqauring the equation, we get :
cos?4 _ 16

sin24 25

=> 25c0s?* A = 16sin* 4

=> 25c0s?A =16 — 16 cos?® A

16
=> cos’ A ==

41
=> cosA = 4
- T Va1
~sin?4A=1-cos?A
16
=1-=
41
) 25
Now,sinA = |—
41
=>sind = >
- T Va1
sin A+cos A
& LHS = ——

sin A—cos A
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5 4
__ Va1 va1
- 5 4
Va1 Va1
=2
1
=9 =RHS
2 , 1 1
6. If 2x=sec Aand —=tan A, prove that | x - ==
X X 4
Sol:
Given: 2x = secA
=>x = % ()
and% =tand
=> i =tanAd .. (ii)
~x + l = SeZCA + ta;A [+ From (i)and (ii)]
AlSO x — l — secA _ tan A
x 2 2
secA tan A secA tan A
s (xry) (e-3) = (52 +50) (557 -5
=> x? —izz— (sec? A — tan? A)
11
o x? —x—2=le (- sec? A —tan? A =(1)
-1
T4
Hence proved.
1
7. If 3tanO=3sin0, provesthat (sm 6 —cos 6’)= 3
Sol:
Given: V3 tan 6 = 3sin 6
_ V3 B __sin@
=> cos@ 3 [ tanf = cosH]
=> cos O = \g_g
=> cos20 =2

Ne)

~sin2@=1-23
(9
=> sin% 6 = 5
~LHS = sin? 0 — cos? 6
3

3 . 6
-= [ sin? 6 =-=,cos? 0 =—]
9 9 9

Il
wlirvlwolo
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10.

=RHS
Hence Proved.

(sin273°+sin217°)
Prove that > > =1.
(cos 28°+cos 62°)

Sol:
(sin?73%+sin217%) 1
(cos?280+cos2620)
LHS = sin? 73%+sin? 17°
" cos2280+cos2 620
_ [sin(90°-17°)]* +sin? 17°
- [cos(900-629)]2+cos? 62°
__cos?17%+sin?17°
" sin2 620+cos2 62°

[+ sin? 8 + cos? 6 = 1]
= RHS

(=

If 2sin268 = \/§ prove that 8 =30°.
Sol:

2sin(20) =3

=> sin(20) =2
=> sin(260) = sin(60°)
=> 20 = 60°

1 A
Prove that , /ﬂ =(cosec A+cotA).
1-cos A

Sol:

1+cosA

= (cosecA + cot A).

1—-cosA

1+cosA
1—cosA

LHS =

Multiplying the numerator and denominator by (1 + cos A), we have:

(1+cos A)?
(1—cosA)(1+cos 4)

_ |(14cos 4)?
1cos?2A
14+cosA

VsinZ A

14+cosA

sin A
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11.

12.

1 COSA
sin A sin A

= cosecA + cotA = RHS
Hence proved.

If cosec@+cotd = p, prove that cosé =

Sol:

cosecl + cotd =p
- 1 cosf

sin @ sing
1+cosf

sin @
Squaring both sides, we get:
1+cos 6\ 2 _ .2
( sin@ ) L
_ (4cosH)* _
- sin2g
_ (4cosH)*
7 1-cos?26
_ (1+cos 9)? 2
7 (14cos8)(1—cos 8) =P
_ . (d+cosB) _ 5
7 (1-cos6)
=> 1+ cos@ = p?(1 — cosH)
=1+ cos @ = p? —p?cos O
=>cosO(1+p?) =p?—-1
p?-1
p2+1
Hence proved.

=> cos O =

N (I=cos A)

Prove that (cosec A—cot?A) m
+cos

Sol:
_ 2 __(1=cosA)
(cosecA — cotA)* = (Lrcosa)

LHS = (cosecA — cot A)?
_( 1 _cosA)2
" \sin4a sin A
_ (1—cosA)2
- sin A
__ (1-cos A)?
T sin24 )
= —(1_C°SZA) [ sin? @ + cos? 6 = 1]

1—cos< A

__ (1-cosA)(1-cos A)

- (1—cos A)(1+cos A)

_ (1—cos 4) — RHS
(14cos A)

Hence proved.
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13.

14.

If 5cot @ =3, show that the value of (

5sin@—3cos O s 16
4sin@+3cos 29"
Sol:
Given:5cotf = 3
5cos@ cosfO
=> sinf 3 [ cotd = sine]

=> 5cos6 = 3sinf

Squaring both sides, we get:

25co0s? 6 = 9sin? 4

=>25c0s°0 =9 —9cos?6 [~ sin?6 + cos? O = 1]
=> 34 cos*0 =9

9
=>cosf = f—
34
3
=>cosf = —=
34
Again,sin?8 = 1 — cos? 0
. 34-9 25
=>sin?g==—"—=2=2
534 34
=>sinf = —
34
5sinf-3cos 6
~LHS = (—)
4sin6+3 cos@
Sxi_3xi 3 5
= Jg_‘* Ji_“ [ cos 6 =ﬁ,sin9 =\/T_4]
4XE+3XE
_25-9
T2049
_16
29

Prove that (sin 32°c0s 58° +/cos 32°sin 58°) =1.

Sol:
(sin 32° cos 58%+.¢0s32%5in 58°) = 1
LHS = sin32° cos 58%4 cos 32° sin 58°
= sin(90° — 58°) cos 58° + cos(90° — 58°) sin 58°

=c0858°xc0s58°+5sin 58°xsin 58° {
= cos”58°+sin” 58°

=1 [ sin® @ +cos* 0 = 1]
= RHS

*. sin (90° - 9) =cosd,
cos(90°—6@)=cos 8

|
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15.

16.

17.

If x=asin@+bcosOand y=acos@—bsin0,prove that x* +y> =a’ +b".
Sol:

Given:x = asin8 + bcos 0

Squaring both sides, we get:

x% = a?sin? 6 + 2absinf cos 6 + b%cos? 0 ...(0)

Also,y = acos @ — bsin 0

Squaring both sides, we get:

y? = a® cos? § — 2absinf cos 6 + b?sin? 0 ... (ii)
~ LHS = x? + y?
= a? sin? +2absind cos 8 + b? cos? 6 + a? cos? 6 — 2absinb cos O +
b? sin? 0 [using (i)and (ii)]

=a?(sin? @ + cos? 0) + b?(sin? 6 + cos? 9)
=a’? +b? [+sin?6 + cos? 6 = 1]
=RHS

Hence proved.

1+sin@

Prove that ( j =(sec6+tan 9)2 i

1-sin@

Sol:
(1+sin 0)
(1-sin @)

LHS =

= (secH + tan )2

(1+sinB)
(1-sinB)
Multiplying the numerator and denominator by (1 + sin 8), we get:
(1+sin 6)?
1-sin? 6
__ 1+2sinf+sin? 6

[ sin? @ + cos? 6 = 1]

cosZ 6
= sec? 0 + 2 x M2 'secH + tan?
cos @
=sec?d + 2xtan6 X secd + tan? 6
= (secH + tan )2
= RHS
Hence proved.

1 1 1 1
Prove that — = — .
(secO—tanB) cosd cos® (secO+tan0)
Sol:
1 11 1
(secf—-tanf) cos@ " cos6 (sec+tan @)
LHS = —— — =

secf—tan@ cosf@
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_ secf+tan 6 secH
“sec26-tan2 6

=secH +tanh —secH [+~ sec’O —tan?8 = 1]

=tan 6
1 1
RHS = cos@ h secf+tan 6
(secf—tan @)

sec2 @—tan2 @

=secH —
tan 9))
=secH +tanf —secd [~ sec?f —tan?6 = 1]
=tan 6

~LHS = RHS

Hence Proved

(Multipying the numerator and denomenator by (sec8 —

sin A—2sin’ A
( )

18. Prove that ;
(2cos* A—cos A)

=tan A.

Sol:
LHS = (sin A-2 sin® A)

(2 cos3 A—cos A)
__ sinA(1-2sin? A)
" cosA(2 cos? A-1)
_ A (sin? A+cos? A-2sin? 4)
= tan { 2 cos? A—sin? A—cos? A
(cos? A—sin? A)
(cos? A—sin? A)}

} [sin? A+ cos? A =1]
= tanA{

=tand
= RHS

19. Prove that tan A + QA )=(1+tanA+cotA).

(l—cotA) (l—tanA

Sol:
LHS = tanA cotA
(1—cot4d) (1-tanA)
_ tanA cot?A
- (1—cotA)  (cotAd-1)
_ tanA cot?A
- (1—cotA) - (1—cotA)
__ tanA—cot? A
- (1—cotA)
— (coltA)_COtzA
(1—cotA)
_ 1—cot®A
- cotA(1—cotA)

1—cotA)(1+cotA+cot? A
= G looien D [+@®—b® = (a—h)(a? +ab +b?)]

[ tan A = L]

cotA
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20.

1.

1 cot?A . cotA
cotA cotA cotA
=1+ tanAd + cotA

= RHS
Hence proved

If sec5A =cosec(A—36°)and 5Ais an acute angle , show that A =21°.

Sol:
Given: sec5A = cosec(4A — 36°)

=> cosec(90° — 54) = cosec(A —36%) [+ cosec(90° — 0) = sech]

=>90°-54=A4-36°
=> 64 = 90° + 36°

=> 64 = 126°
=>A=21°
Multiple Choice Question
sec30° 0
cosec60°
@ 2 b V3
\/§ 2
© 3 1
Answer: (d) 1
Sol:
Sec30° sec30° _lsec30%
cosec 600  sec(90°—602) « sec300
tan35° cot78°
+ =7
cot55° tanl2°
(@0 (b) 1
()2 (d) none of these
Answer: (c) 2
Sol:
We have,

Tan35° = cot78°

cot55%  tan120

_ tan3s° cot(90°-129)
~ cot(909-359) tan 120

_ tan35° | tan12° . 0 .

" tan35°  tan12° [ cot(90” — §) = tan 9]
=14+1=2
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3. tanl0°tan15°tan75°tan 80°=?

1
@ V3 ® =
(©-1 (d) 1
Answer: (d) 1
Sol:
We have,

tan 10° tan 15° tan 75° tan 80°

=tan 10° X tan 15° x tan(90° — 15%)x tan(90° — 10°)

=tan 10°x tan 15°x cot 15°x cot 10° [ tan(90° — 8) = cot O]
=1

4. tan5°tan25°tan30°tan 65°tan85°="7

1
3 b) —
(@ V3 ® 7
(©1 (d) none of these

1
Answer: (b) ﬁ
Sol:
We have:
tan 5° tan 25° tan 30°. tan 65° tan 85°
=tan 5° tan 25° tan 30° tan(90% ~ 25°) tan(90° — 5%)

=tan 5° tan 25° x 13 x cot 25%cot 5° [ tan(90° — @) = cot 6 and tan 30° = i]

V3 V3
1
~ 3
5. cos1®°cos2°cos3°.......n cos180° =7
(a) -1 (b) 1
1
0 d) —
© (d) 5
Answer: (¢c) 0
Sol:

Cos 1° cos 2° cos 3° ... cos 180°
=c0s 1% cos 2° cos 3° ...cos 90° ... cos(180)°
=0 [+ cos90° = 0]

2sin’® 63°+1+2sin” 27° 5
3c0s217°—2+3cos>73°
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3 2
(2) 5 (b) 3
(©)2 (d)3
Answer: (d) 3
Sol:

. 2sin?63%°+1+425sin? 27°
"3c0s217°-2+3 cos2 730
_ 2(sin®63%+sin?27%)+1
" 3(cos217%+cos? 730)-2
2[sin? 63%+sin%(90°-63°)]+1

3[cos%17%+c0s2(900-179)]-2

_ 2(sin?63%+cos% 63%)+1 o 0 _ _ 0 _ — i
= Seos? 170remI 1702 [ sin(90° — 8) = cos 6 and cos(90° — 0) = sin 6]

[ sin? 8 + cos? 6 = 1]

Given

7. sin47°cos43°+cos47°sin43°="7

(a) sin4° (b) cos4°
(©1 (do
Answer: (¢) 1

Sol:

We have:

(sin 43° cos 47° + cos 43° sin 47°)

=sin 43° cos(90° — 43°) + cos 43%sin(90°%— 43°)

=sin 43°sin 43°

+ cos 43° cos 43° [ c08(90% —~ 0) = sin O and sin(90° — @) = cos ]
=sin? 43° + cos? 43°

=1

8. sec70°sin20°+cos20°cosec70° =?

(@0 (b) 1
(©-1 (d)2
Answer: (d) 2

Sol:

We have:

Sec70° sin 20° + cos 20° cosec 70°
_sin20° | cos20°

" cos 700 sin 700

_ sin 209 cos20°

"~ c0s(90°-200) ' sin(90°—200)

_sin20° | cos20° B 0o_ . . 0o_ _
=00 T ooe00 [ cos(90° — ) = sin 8 and sin(90° — ) = cos O]
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=1+1

=2

OR

Sec 70° sin 20° + cos 20° cosec 70°

= cosec(90° — 709) sin 20° + cos 20° sec(90° — 70°)
= cosec 20° sin 20° + cos 20° sec 20°

1 . 1
= — x sin 20° + cos 20°x
sin 200 cos 209

=1+1
=2

9. If sin3A=cos(A—10°) and 3Ais acute then LA =7

(a) 35° (b) 25°
(c) 20° (d)45°
Answer: (b) 25°

Sol:

We have:

[sin34 = cos(4 — 109)]
=> c0s(90° — 34) = cos(4 —10%) [+ sinf = cos(90° — 6)]
=>90°-34=4-10°

=>—-44=-100
=>4=2

4
=>A =25

10. If sec4A =cosec(A—10°) and4Alis.acute then LA ="

(a) 20° (b) 30°
(c) 30° (d)50°
Answer: (a) 20°
Sol:

We have,

Sec4A = cosec(A — 10°)

= cosec (90° — 44) = cosec(4 — 10°)
Comparing both sides, we get

90° — 44 =4 -10°

=44+ A =90° + 10°

= 54 = 100°
100°
5

= A=
~A=20°
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11. If A and B are acute angles such that sin A = cos B then (A +B) =?
(a) 45° (b) 60°
(c) 90° (d) 180°
Answer: (c) 90°

12. If cos(a+ ) =0then sin(a—f£)="
(a) sinx (b)cos g
(c) sin2a (d) cos2p
Answer: (d) cos2f
Sol:
We have:
cos(a+p)=0
=> cos(a + B) = cos 90°
=> a+f =90°

= a=90"-p8 ..(0)

Now, sin(a — )

=sin[(90° — B) —B]  [Using ()]
=sin(90° — 28)

=cos2f [+ sin(90° — @) = cos 6]

13. sin(45°+6)—cos(45°—6)=?

(a) 2sin @ (b) 2cos @
©0 (d1
Answer: (¢) 0
Sol:

We have:

[sin(45° + 0) — cos(45° — 0)]
=[sin{90° — (45° — 6)} — cos(45° — 0)]
=[cos(45° — 8) — cos(45° — 6)] [+ sin(90° — 8) = cos O]
=0

14. sec’10°—cot* 80° =2

(a) 1 (b)0
3 1
(© 5 (d) 5
Answer: (a) 1
Sol:

We have: (sin 79° cos 11° + cos 79° sin 11°)
=5in 79° cos(90° — 79%) + cos 79° sin(90° — 79°)




Class X Chapter 8 — Trigonometric Identities Maths

= sin 79° sin 79° + cos 79° cos 79°[+ cos(90° — @) = sin O and sin(90° — @) =
cos 6]

=sin? 79° + cos? 79°

=1

15. cosec’ 57°—tan*33° =72

()0 (b) 1
(¢ -1 @2
Answer: (b) 1

Sol:

We have:

(cos ec*57° —tan® 33°)

= [cosec?(90° — 33°) — tan? 33°]
= (sec?33% —tan?33%) [~ cosec(90° — @) = secH]
=1 [ sec?d —tan? 0 = 1]

2 tan” 30°sec? 52°sin* 38° _

16 > > ?

cosec”70°—tan” 20°

1

2 b) —

(a) (b) 5

2 3

—_ d —_

(© 3 (d 5

2
Answer: (¢) §

Sol:
We have:
[2 tan? 30° sec? 529 sin? 380]
cosec?2709-tan220°
_Zx(i)z sec? 529{sin%(909-52%)}
_ V3
{cosec?(90°-200)}—tan? 200
:2 sec?520.cos?52° .
== ] [ sin(90° — @) = cos @ and cosec(90° — 8) = secO]
|3 sec2200-tanZ2 200
2 1
=sx7  [vsec?d —tan® @ = 1]
_ 2
3

(s,in2 22° 4 sin’ 68°)

17.
(0052 22°+cos® 680)
(@0 (b) 1
()2 (@3

+sin? 63°+cos 63°sin 270} =7
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Answer: (c) 2
Sol:
We have:

[Sin? 229+sin? 68°
| cos2220+cos2 68
[ sin? 22°+sin?(90°-220)

= + 5in2 63° + cos 63°{sin(90° — 630)}]

| c0s2(900-680)+cos? 689

+ sin? 63° 4 cos 63° sin 27"]

-2 0 2 0
_ [sin 227 +cos” 22 + Sinz 630 + cos 630 cos 630] [ sin(90° - 9))

| sin2 680 +cos? 68°

= cos 8 and cos(90° — 0) = sin 0]

= %+ sin? 63° + cos? 630] [+ sin? 0 + cos? 0 = 1]
1+1=2

cot(90°—0).sin (90°—0) | ot 40°

18. ‘ —(0052 20° + cos” 70°) =2
sin @ tan 50°
@0 ®)1
(©)-1 (d)none of these
Answer: (b)1
Sol:
We have:
[Cot(‘?"o“:i):;“(%o_g) tc:;‘;gz — (c0s2.20° + cos? 709)]

tanf.cos@  cot(90°-50°)

=[ —{e0s%(90° — 70°) + cos?70°}] [~ cot(90° — @) =

sin tan 500
tan 8 and sin(90° — 8).= cos ]
sing 0
=l EZE Ego —~(sin®70° + cos? 70%)] [~ cos(90° — @) = sin O]

sin 6
= (sin9 +1- 1)
=14+1-1=1
cos38°cosec52°

9.
tan18°tan 35°tan 60°tan 72°tan 55°

@ 3 (b) %

=7

2

1
_ d) =
N NG

Answer: (c) 1

B

(c)
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Sol:
We have:

|

Cos38% cosecs52°

tan 189 tan 35° tan 60° tan 720 tan 55°
cos 38° cos ec(90°-38°)

|

[ tan 18° tan 359%+/3x tan(90°—-18°) tan(90°—350)

0) = cot 0]

cos 38°% sec 38° ]

[tan 18° tan 359x+/3x cot 18° cot 35°

sec 380

| cot180cot 35

x sec 380
T 1

5Xv3 cot 189 cot 35°

5l

20. If 25sin20 =+/3then 0 =2

(a)30° (b)45°
(c) 60° (d) 90°
Answer: (a)30°
Sol:

2sin260 =+/3

—sin 260 = “2—5 = sin 60°

=sin 260 = sin 60°
=26 = 60°
=0 = 30°

21.If 2cos360 =1then ="

(a) 10° (b) 15°
(c) 20° (d) 30°
Answer: (¢) 20°
Sol:

2cos30 =1

1
= cos 36 =3

= cos 30 = cos 60°

= 360 = 60°

0
=0 =2~ =20°

3

22.1f \/3tan260 -3 =0then 0 =2
(a) 15° (b) 30°

[ cos 60° = %]

[ cosec(90° — ) = secH and tan(90° —




Class X Chapter 8 — Trigonometric Identities Maths

(c) 45° (d) 60°
Answer: (b) 30°
Sol:

V3tan20 —3 =0
= +/3tan20 = 3

3
= tan 20 = N

=tan20 =vV3 [+ tan60° = V3]
= tan 260 = tan 60°

= 26 = 60°

=0 = 30°

23. If tan x =3cot x then x="?
(a) 45° (b) 60°
(c) 30° (d) 15°
Answer: (b) 60°
Sol:

Tanx = 3 cotx
tanx _

cotx
1
= tan’x = 3 [ cotx = ]
tanx

= tanx = V3 = tan 60°
= x = 60°

24. If xtan 45°cos 60° = sin 60° then x=?

1
(@)1 (b) 5
1
— d) V3
© 7 @3
Answer: (a) 1
Sol:

x tan 45° cos 60° = sin 60° cot 60°
=x(3)=(3) ()

=x(3)=()

=x=1

25. If ran”® 45°—cos® 30° = xsin 45°cos 45° then x=?
(a)2 (b) -2
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1 -1
(©) 5 (d) e}
Answer: (¢) 1

Sol:
(tan? 45° — cos? 30°) = x sin 45° cos 45°
(tan? 45%—cos? 309)
= X = -
sin 459 cos 45°

26. sec’60°—1="?

(a) 2 (b)3
()4 @o
Answer: (b) 3
Sol:

Sec?60° —1

=(2)? -1

=4-1

=3

27. (cos0°+sin30°+sin 45°)(sin 90°+cos 60° —cos45°) = ?

5 5
(a) 3 (b) ,
3 7
(© 5 (d) 1

Answer: (d) %

Sol:

(cos 0° + sin 30° + sin 45%)(sin 90° + cos 60° — cos 45°)
1

=(1+3+5) (1+3-3)
-G+a)6-%)

(- @1-0-6- -
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28. sin” 30°+4cot? 45°—sec’? 60° =?
1
a0 b) —
(a) (b) 2
(c)4 @i
Answer: (b) i

Sol:
(Sin? 30° + 4 cot? 45° — sec? 60°)

=) +axr2 - 7]

=(3+4-4)=1
4 4
29. 3cos” 60°+2cot? 30°—5sin*45° =2
13 17
a) — b) —
(a) 5 (b) 1
(©1 (d)4

17
Answer: (b) "y

Sol:
(3cos? 60° + 2 cot? 30° — 55sin?45%)

= [3>< (%)2 + 2><(\/§)2 — 5% (i)z]

V2
3 5
=[2+6-2]
4 2
_ 3+24-10 _ 17
-4 T4

30. cos”30°cos” 45° + 4sec>60° + %cos2 90°—2tan’ 60° =?
73 75
a) — b) —
(a) 2 (b) 2
81 83
c) — d) —
(© 2 (d) 2

Answer: (d) 88—3

Sol:
(cos?30° cos? 45° + 4 sec? 60° +§cos2 90° — 2tan? 60°)

=[(9) % @)+ ax@ 3 x0r - 23]
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=[G><%)+16—6]
)
:3+80=83

8

31. If cosect = x/ﬁ then secld =7

3 V10
= b) X2
(a) o (b) 3
1 2
—— d) —=—
(©) m (d) o

Answer: (b

G
3

Sol:
Let us first draw a right AABC right angled at B and 24 = 0.

Given: cosec 8 = V10, butsinf = 1 _ -2

coseco - V10

Perpendicular __ BC

Also, sin8 = =
Hypotenuse AC
BC 1
So,—=—
>AC 10

Thus, BC =k and AC =10k

A B
Using Pythagoras theorem in triangle ABC, we have:
AC* = AB* + BC*?
= AB* = AC* — BC?

= AB? = (VIOk)” — (k)?

= AB? = 9k?
= AB = 3k
 ecg ZAC _ VIO _ VD
cSeCV =T 3 T 3
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32.If tan0=%then cosecld =7
17 8
I b -
(a) 2 (b) 17
17 15
- d) —=
© 15 @ 17

Answer: (a) %

Sol:
Let us first draw a right AABC right angled at B and 24 = 6.
Give: tan 8 = E, buttand = Bc
5 AB
So, BC_ 38
AB 15

Thus, BC = 8k and AB = 15k

C

8k

-

A 15k B

Using Pythagoras theorem in triangle?/ABC, we have:
AC? = AB* + B(*?

= AC? = (15k)? + (8k)?

= AC? = 289k?

= AC =17k

AC 4 17k». 17
s cosec g =—=—+—=—
BC 8k 8

33.If sim9:é then cos@ ="?
a

b b —a*
— by M ©
@ ="— o) -
() =4 @2
a

w/bz —a*

Answer: (b)
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Sol:
Let us first draw a right AABC right angled at B and 24 = 6.
Given: sin8 = g, butsinf = B¢
b AC
BC a
SO, E = ;

Thus, BC = ak and AC =bk

C

/0 .

Using Pythagoras theorem in triangle ABC, we have:
AC? = AB? + B(C?

= AB%? = AC? — BC*

= AB? = (bk)? — (ak)?

= AB? = (b%? — a®)k?

= AB = (/b2 — a®)k

AB _ Vb2-a?k _ VbZ-a?
AC bk b

s cosf =

34.1f tan 6 = /3 then secd = ?
2 &
(a) ﬁ (b) 7
1
(© 5 (d)2
Answer: (d) 2

Sol:
Let us first draw a right AABC right angled at B and 24 = 6.

Give: tan8 = V3

BC
Buttanf = —
AB
BC 3
So,— = AE
AB 1

Thus, BC =3k and AB = k
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o
.

A k B

Using Pythagoras theorem, we get:
AC? = AB? + BC?

= AC? = (V3k)" + (k)?

= AC? = 4k?

= AC = 2k

. sech = AC 2k _2
cSeCl = T T

35.1If secﬁzgthen sin@="?
7 24
a) — b) —
(2) 4 (b) 7
24
(©) 2—5 (d) none of these

Answer: (c) %
25

Sol:
Let us first draw a right AABC rightangled at B and 24 = 6.
. 25
Given sec = ~
Butcos = — =22 =7

secQ N AC E
Thus, AC = 25k and AB = 7k

c

25k

=
.

A 7k B

Using Pythagoras theorem, we get:
AC* = AB* + BC*?

= BC? = AC? — AB?

= BC? = (25k)? — (7k)?

= BC? = 576k?
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= BC = 24k
_ BC _ 24k _ 24

“sinf=—=-—=
AC 25k 25

36. If sin0=% then cotd ="?

1
(@) —= (b) V3
NE)
3
© B (d 1
2
Answer: (b) \/3
Sol:
Given:sin@ = l, butsin@ = B¢
2 AC
So, Be_1
AC 2

Thus, BC =k and AC =2k

A B
Using Pythagoras theorem in triangle’ABC, we have:
AC? = AB? + B(C?
AB? = AC? — BC?
AB? = (2k)? — (k)?
AB? = 3k?
AB =3k

BC
So,tanf = — =
AB

R

V3k

s cotl = = V3
tan 6

al=

37.1f cos@ = %then tan @="

3 4
(a) 1 (b) 3
3 5
(© 3 (d) 3

Answer: (a) %
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Sol:
. 4 AB
Since cos @ = - butcosf = —
5 AC
AB 4
So,—=-
AC 5

Thus, AB = 4k and AC = 5k

:k/

—

S

A 4k E
Using Pythagoras theorem in triangle ABC, we have:
AC? = AB? + B(C?
= BC? = AC? — AB?
= BC? = (5k)? — (4K)?

= BC? = 9k?

= BC=3k

~tan@ = 2€_2
AB 4

38. If 3x =cosecd and 2 =cot @ then (xz —ij =X

X x2

1 1

(a) 77 (b) 3
1 1
(c) 3 (d) 9

1
Answer: (¢) 5

Sol:
) 3
Given: 3X = cosec Band S cot@
0 1 to
Also,we can deduce that x = 03¢ and - = C03

So, substituting the values of x and % in the given expression, we get:
2 1Y _ cosecez_ﬂ2
3(x-5) =3 ((59) - (%))
cosec?8 cot? @
-3 ((=50) - (=£9))

= % (cosec?6 — cot? 9)
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=§ [By using the identity: (cos ec?8 — cot?> 6 = 1)]

39.If 2x=secAandz=tanAthen 2(x2——12j=?
X X
1 1
— b —
(@) 5 (b) 1
1 1
- d —
(© 2 (d) T

Answer: (a) 1

Sol:

Given: 2x = secA and% =tan 4

secA 1 tan A
Also,we can deduce that x = — and ==

o 1, . .
So, substituting the values of x and S in the given expression,we get:

2 () = 2((5) - ()
-2((=5) - (=)

(sec? A — tan? A)

[By using the identity: (Sec>6 —tan?6 = 1) ]
4 .
40. If tan @ = 3 then (sin@+cosf)="?
7 7
L b) —
(a) 3 (b) 1
7 5
L =
(©) 5 ( )7
7
Answer: (¢) 3

Sol:

Let us first draw a right AABC right angled at B and 24 = 6.
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4 __BC
Tanf =-=—
3 AB

So, AB =3k and BC =4k

C

4k

5

A 3k B

Using Pythagoras theorem, we get:
AC? = AB? + B(C?
= AC? = (3k)? + (4k)*?
= AC? = 25k?
= AC = 5k
4

. BC
Thus, sinf = — =-
AC 5

AB 3
And cos@ =— ==
AC 5

~ (sinf@ 4+ cosB) = (§+§) =§

41.1f (tanO+cot@) =5 then (tan29+cot2 9):?

(a) 27 (b) 25
(c) 24 (d) 23
Answer: (d) 23

Sol:

We have (tan 8 + cot8) =5

Squaring both sides; we get:

(Tan @ + cotf)? = 52

= tan? 0 + cot? 6 + 2tan 6 cot = 25

= tan’0 + cot?’0 + 2 =25 [ tan0=$]
= tan?60 + cot? 0 = 25 — 2 = 23

4. If (cos@+sec6’)=% then (c0529+5602 0):?
21 17
a) — b) —
(a) 2 (b) 1

29 33
(c) "y (d) n
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17
Answer: (b) Y

Sol:
5

We have (cos 6 + sec) = 5

Squaring both sides, we get:

(Cos O + sech)? = (2)2

=>c0529+sec29+26=2:5

— cos20 +sec2h +2=2 ['-'sec9= ]
4 cos 6@

25 17
=>c0529+sec29=7—2=:

1 (cos ec’d +sec’ «9)
43. If tan @ = — then =?
7 (cos ec’0 +sec? 6’)
-2 -3
a)— b) —
(a) 3 (b) 2
2 3
c) — d) —
© 3 (d) 2

3
Answer: (d) 2

Sol:
_ cosec?f—sec? 0
" cosec?20+sec?
sin? 9( L L )

sin2@ cos26

=— T 1 [Multipying the numerator and denominator by sin® 6]
sin2 9(m+m)
_ 1-tan?6
" 1+tan26
_17_6_3
T4 8 4
7
44.1f 7tan@ =4 then (75%1149—300849) o
(7sin6+3cos0)
: 5
a) — by 2
@) = OF
) 5
c) = q =
97 @1

1
Answer: (a) 7

Sol:
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7tanf =4
Now, dividing the numerator and denomintor of the given expression by cos 6,
We get:

1

cos 6
1

cos 6

(7 sin6—-3cos 6)

(7sin6+3 cosB)

__7tan 6-3
T 7tan0+3
=22 [ 7tan6 = 4]
4+3
_1
T 7
45. If3cot 0 = 4 then (58%H(9+3COS(9) _
(5sin@—3cos0)
1
3 b) 3
(a) 3 (b)
© ~ @9
9
Answer: (d) 9
Sol:
We have (5sin6+3 cos0)

(5sinf—-3cos6)

Dividing the numerator and denominator of the given expression by sin 0, we get:
1 .

W(S sinf+3cosh)

1 -
W(S sinf-3cosh)

_ 543 cotf

~ 5-3coth
_ 5+4

—;=9 ['-'3C0t9=4]

46. 1If tan@:%then (asin@—beoso) _,

(asin6’+bcosé’)
(a®+b7) (a’-b7)

a
@ @) O @)

2 2
a a

(@) R Py

©

G
Answer: (b) m

Sol:
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We havetan8 = %

Now, dividing the numerator and denominator of the given expression by cos 0

We get:
asinf@—bcosf

asin@+bcosf
1 . a2
_ COSe(asm 6—bcos ) __atanf-b _ T_b B a?—p?
=71
cos 6

(asin6+b cos ) " atan@+b ‘172_,_1) "~ a?+b?

47.1If sin A+sin® A=1then cos’ A+cos* A="?

48.

49.

1
(a) 5 (b) 1
(©)2 (d)3
Answer: (b) 1
Sol:

SinA +sin?A=1

=>sinA=1-sin?4

=>sind =cos?A (= 1—sin? A)

=>sin? A = cos* A (Squaring both sides)
=>1—cos?A=cos*A
=>cos*A+cos?A=1

If cos A+cos”’ A=1then sin’ A+sin*A=?

(@)1 (b)2
()4 (d)3
Answer: (a) 1

Sol:

cosA + cos? A =1

=>cosA =1-cos?A

=>cosA =sin?A (~1-cos?A = sin?)
=> cos? A =sin*A  (Aquaring both sides)
=>1—sin? A4 =sin* 4

=>sin*A +sin?4 =1

\Jl1-sin A o
Jl+sinA
(a) secA+tan A
(c) secAtan A

Answer: (b) sec A—tan A
Sol:

(b) secA—tan A
(d) none of these
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1-sinA
1+sinA

_ |(A=sinA) _ (1-sin4) . . . o
= J e < d—sina) [Multiplying the denominator and numerator by (1 —sin A)]
_(1-sinA)
“Vi-sinZA
_(14sinA)
" VcoszA
_(1-sinA)
" cosA
1 sinA

“cosA COS A
=secA —tanA

N1+cos A o

50, ——="1
VlI-cos A
(a) cossec A—cot A (b) cossec A+cot A
(c) cosec Acot A (d) none of these
Answer: (b) cossec A+cot A
Sol:

1—cosA

1+cosA

(1—cos A) % (1—cos 4)

\/(1+cos A) (1-cosA)

[Multiplying the numerator and denominator by (1 — cos A)]

(1—cos A)(1—cos 4)
1—cosZ A
1—cosA
VsinZ A

_1—cosA

sin A
1 COSA

“sin4 o sin A
=cos ecA — cotA

51.If tan@zgthen M:?
b (cos@—sin0)
a+b a+b
(b)
a=b a—b
b+a b—a
b—a b+a
+a

(a)

©

Answer: (¢)

Sol:
Given:tan 0 = %
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(cosB+sin @)
Now,———
" (cos 8—sin )

= Ei:i Z; [Dividing the numerator and denominator by cos 0]

_ (145)

D)
N

1_
b+
“b_
b-a
b
_ (b+a)

T (-a)

Q
N—

~—
—

52. (cosectd—cot 6’)2 =9

1+cos@ 1—cos@

(a) (b)
1—cos@ 1+cos@

(c) I+ s%n 0 (d) none of these
1-sin@

Answer: (b) 1-cos6

1+cos@
Sol:
(cosec 8 — cot 8)?

_ 1 cos 62
- (sin9 - m)
__ (1-cos® 2
_( sin @ )
_ (1-cosH)?
" (1-cos20)

(1—cos 0)?

- (14cosB)(1—cos )
__ (1-cos®)

- (1+cos6)

53. (secA+tan A)(1-sin/A)=?

(a) sin A (b) cos A
(c) secA (d) cosecA
Answer: (b) cos A

Sol:

(secA +tanA)(1 —sinA)
=(== +222) (1 - sin )

CoSs A COS A

:(1+sinA) (1 — sin A)

cos A
_(1-sin?A
_( COS A )
_(cos?A
_( cosA)

=cos A




