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Exercise — 8A

Sol:

(i) LHS = (1 — cos? 0) cosec?0
=sin? 0 cosec?0 ( cos? 6 +sin?0 = 1)
=— xcosec?0
=1

Hence, LHS = RHS

(i)) LHS = (1 + cot? ) sin® 6
= cosec?0sin? 0 (~+ cosec? @ — cot?> 6 = 1)
__1 02
=2 Xsin“ 6
=1

Hence, LHS = RHS

Sol:

(i) LHS = (sec?8 — 1) cot?
=tan? 6 X cot? 4 (- sec?d —tan?6 = 1)
= c0t12 - X cot” 0
=1
=RHS

(ii) LHS = (sec? 8 — 1)(cosec?8 — 1)
=tan?@x cot?d (- sec?d —tan? O = land cosec? § — cot?> 6 = 1)
— tan2 1
=tan® OX ——
=1

=RHS

(iii) LHS = (1 — cos? 8) sec? @
=sin?0 xsec?f  (~sin?60 + cos?6 =1)
=sin? x

__sin?9

cos2 0

cosZ @
=tan? 0
=RHS
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Sol:

(i) LHS = sin? @ + ——

(1+tanZ 6)

w2 1
=sin“ 6 +
sec2 @

=sin% @ + cos? 0
=1
=RHS
()LHS = (1+t:n2 0) (1+C(1)t2 0)
_ 1 1
sec2 6 cosec?0
=cos? 6 +sin? 0
=1
=RHS

(-~ sec’6 —tan?0 = 1)

Sol:
(i) LHS = (1 4 cos 8) (1 — cos 8) (1 + cot?8)

= (1 — cos? @)cosec?6
= sin® O Xcosec?6

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

sinZ @

= (cosec@ + ﬁ X COS 9) (cosec 6 — coth)

= (cosec 6 + cot0) (cosect — cot )

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

=RHS

Downloaded from www.studiestoday.com



Downloaded from www.studiestoday.com

Sol:

) _ 29 1

(1) LHS = cot“ 6 ey
cos? 60 1

sinZ2 @ sin2 @
cos26-1

sinZ @
—sin% @

sin2 0
=-1
=RHS
(1) LHS = tan“ 6 p—y

_ sin?6 1

cos?20  cos28
__sin?6-1
cos2 0
—cos26

"~ cos26
|
= RHS

(iii) LHS = cos? 6 + ——

(1+cot2 9)

_ 2 1

=cos“ 0 +
cosec?6

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

Sol:

1 1
LHS = (1+sin6) + (1-sin 6)
_ (1-sin@)+(1+sin0)

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

- 1-sinZ 9
2
cos’ @
=2sec? 6
= RHS
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Sol:

(1) LHS = sec 8(1 — sin 0) (sec 6 + tan 0)
= (secf —secOsinf) (secH + tanH)
= 1 i
=(sec@ —op Xsin 0) (secO +tan )
= (secf —tan @) (secH + tan )
=sec?0 —tan? 0
=1
=RHS

(i) LHS = sinf(1 + tan8) + cos 8(1 + cot B)

=sin 6 + sin OX sinf + cos 0 + cos OX C(_)SG
cos 6 sin @
__cos O sin? 8+sin® 8+cos? 0 sin H+cos? 6
cos O sin@
_ (sin® 8+cos® 8)+(cos 6 sin? +cos? 6 sin 6)
cos@sinf
_ (sin8+cos 0)(sin? O—sin O cos O+cos? 0)+sin 6 cos H(sin O+cos 6)
cos O sin@
__ (sin8+cos 0)(sin? 8+cos? 6—sin O cos O+sin O cos 6)
cosfsinf
_ (sinf+cos @) (1)
cos @ sin@
sin @ cos@

cosf@sinf@ cosfsiné
1 1

N cos @ sin @
=secO + cosec 6

=RHS

Sol:
; cot? 0
() LHS = 1+ o=
29_
(cosecB+1)(cosec 6—-1)
(cosec 6+1)

=1+

=1+(cosec 8 — 1)
=cosec 8
= RHS
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(i) LHS = 1+ -2

_ (sec?6-1)
(sec6+1)

secf+1)(sec6-1

=1+ ( (sec)é+1) )

=1+ (sec —1)

=sec 6

=RHS

Sol:
2
LHS = (1+tan“ 6) cotd

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

sin2 6

1 . 2
= X sin“ @
cos 0sin6
sin 6

cos 6
=tan 6

=RHS
Hence, LHS = RHS

Sol:
tan? 0 cot? 0
LHS =
(1+tan26)  (1+cot29)
tan? 0 cot? 0
= (- sec? 6 — tan? 6 = land cosec?6 — cot? 6 = 1)
sec2@  cosec?8
sinZ 9 cos2 6

2 in2
_ cos< 0 sin< 6
- 1 + 1

cos26  sin2@
=sin? 6 + cos? 8
=1
= RHS

Hence, LHS = RHS
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11.

Sol:
sin @ (1+cos6)
LHS =
S (1+4cos ) sin @
__sin? 8+ (1+cos 0)?
(14+cos@)sinf
sin? §+1+cos? 8+2 cos 6

(1+cos @) sinf
1+1+4+2cos¥@

(1+cos @) sinb
2+2cosf

_(1+cos 0)sin @
_ 2(1+cos8)
_(1+cos 0)sin 6
2

~sin6
=2cosec 6

= RHS

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

12.

Sol:

LHS = tan 6 cot@

(1—cotf) (1-tanB)
tan 6 cotf
cos 6 sin 6
( “sin 9) (l_cose)
__ sinftan@ cos 8 cotd
(sinf—-cosf)  (cosB-sinbh)
. sin 6 cos 6
sin % —CO0S OX—
— cos 6 sinf@
(sin@—cos 6)
sin? 9_c052 6
— cosf sinf
(sin@—cos 0)
sin3 8—cos3 @

cos 8 sin 8 (sin 8—cos )
__(sin@—cos 0)(sin? 6+sin O cos H+cos? 6)

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

cosfsinf
sin 6 cos 6

cos@siné cos 6 sin6
1 sin @ cos 6

cosfsind cos B sinf
=secfBcosec 8 + 1

=1 + secBcosec 0
=RHS
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13.
Sol:
cos? 6 sin3 @ ~ (1 ing 0

(1-tanf) (sinf—cosh) - ( +sing cos )
LHS = cos? 0 sin3 6

- (1—-tan@)  (sinf-cosH)

_ cos?6 sin® 6

( _CS;;‘:) (sin6—cos 9)
cos3 0 sin3 6

- (cosf—sinf)  (sinf—cosh)
_ cos®6-sin’ @

(cos68—sinB)
_ (cos@—sin 0)(cos? 8+cos Bsin+sin? 6)

(cos8—sin B)
= (sin? 8 + cos? 6 + cos 6 sin §)
(1 +sin 8 cos0)
= RHS

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

14.
Sol:

LHS = —°8 6  sin®6
(1—-tanf@) (cos6-sinB)

_ cos@ sin? 0

- sin@y i
(1_COS 9) (cos8—sin @)
cos?0 sin?

_(cos 6—sin @) o (cos8—sinB)
_ cos? 0—sin? @
(cos8—sinB)
_ (cos B8+sinB)(cos O—sin B)
(cos6—sin0)
= (cos @ + sin @)
=RHS
Hence, LHS = RHS

15.

Sol:
LHS = (1 + tan?0) (1 + cot? 6)
=sec? §.cosec?d (~sec? —tan?0 = 1 and cosec? —cot? 4 = 1)
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1
cos?.sinZ @

1
(1-sin? @) sin2 @
_ 1
~ sin2@-sin* 8

=RHS
Hence, LHS = RHS

Sol:
LHS = tan @ cotf
(1+tanZ )2 = (1+cot26)2
__ tané cotf
N (sec28)2 = (cosec?6)?
__ tan#@ cotd
~ sectf ' cosec
— 30y cost 6 + 2 x sint @
cos @ sin @
=sin 6 cos® 0 + cos @ sin® 6

= sin Ocos 0 (cos? 6 + sin? 6)
=sinf cos 6
=RHS

Sol:

(i) LHS = sin® 0 + cos® 8
= (sin?0)3 + (cos? )3
= (sin? 8 + cos? 0) (sin* 8 — sin? 6 cos? O + cos* )
= 1x{(sin? 8)% + 2sin?  cos? 6 + (cos? #)? — 3 sin? O cos? 6}
= (sin? @ + cos? 8)? — 3 sin? G cos? O
=(1)? — 3sin? O cos? @
=1—3sin?60 cos? O
=RHS
Hence, LHS = RHS
(ii)LHS = sin? 8 + cos*
=sin? 6 + (cos? 6)?
=sin?6 + (1 — sin? 9)?
=sin?0 + 1 — 2sin? 0 + sin* @
=1—sin?6 +sin* 6
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=cos? 0 +sin*
=RHS
Hence, LHS = RHS
(iii) LHS = cosec*8 — cosec?0
= cosec?0(cosec?8 — 1)
= cosec?0x cot? (- cosec?8 — cot? 0 = 1)
= (1 + cot? )X cot? 6
=cot? 6 + cot* 4
=RHS
Hence, LHS = RHS

Sol:

. 1-tan26
1) LHS =
( ) 1+tan2 6

_sin2 6
_ _ cos?@
sinZ @
cos?6

cos? f—sin? @

cos2 f+sin2 @
__ cos?0-sin?9

1

=cos? 6 —sin? 6
= RHS

1+

1-tan? 0
cot20-1
sin2 6

_ " cos?@

" cos20

sin29

cos? §—sin? 6
cos2 6

cos2 9—sin2 6
sinZ 6

__sin?9

(i) LHS =

" cos26
=tan? 60
=RHS
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Sol:
(i) LHS =

tan 6 tan 6

(sec6-1) (secH+1)
secO+1+secH—-1

=tang {(sec 6—-1)(sec 9+1)}
2secH
= n —
tand {(secz 9—1)}
2secH
= X
tan 6 p—y
5 secl
tan 6
1
— o
=25he
cos 6
_ 1
sin 6
= 2cosec 6
=RHS

Hence, LHS = RHS

(ii) LHS = cotf (cosecH+1)
(cosec 6+1) cotf
__cot? 0+(cosec 6+1)?
N (cosec 6+1) cotl
__cot? O+cosec?0+2cosec H+1
N (cosec 8+1) cot@
__cot? O+cosec?B+2cosec O+cosec?0—cot? 6
N (cosecO+1) cotd
__2cosec?6+2cosec 6
N (cosec 6+1) cotf

__ 2cosecB(cosecH+1)
N (cosecO+1) coth
__ 2cosecf

"~ cotd

. 1 sin @
N sinf cos#@
=2secH

=RHS

Hence, LHS = RHS
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_ (1—cos@)(1+cos )
(1+cos6)(1+cos0) {

_ 1-cos?9

Dividing the numerator and }
N (1+cos 6)2

deno min ator by (1+cos 6)

_ sin?0
(1+cos 9)?
=RHS

.. secO—tan 6
1) LHS = ——
( ) secf+tan 6
1 sin#
_ cosB@ cosf
1 sin 6
cos@ cosfO
1-sin @
_ _cos#@
1+sin 6

(1-sin 6)(1+sin ) Dividing the numerator and
(1+sin 6)(1+sin6) deno min ator by (1+cos 6)

_ (1-sin?0)
B (1+sin8)2
_ cos?6
B (1+sin8)2
= RHS
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21. Sol:

1+sin@
1-siné

(i) LHS =

_ (1+sin @) _ (1+sinB)
(1-sinf8) (1+sin )

_ |(1+sin 6)?
1-sinZ2 8

_ |(1+sin 6)?
cos2 6

__1+sin8

cos @
1 sin 8

cos @ cos 6

= (secd + tan )
=RHS

(ii) LHS = |59

1+cos6@

(1- cos@) (1-cos @)
(1+c059) (1—cos6)

_ [(1—cos )2
1—cos?6

_ [(A—cos 6)2
sinZ @

__1-—cos@

sin @
1 cos 6

sin @ sin @

= (cosec 8 — cot0)

= RHS
1+cos @ 1—cosfO
(111) LHS = \/1—cos€ T \/1+c059

_ (1+cos )2 n (1-cos 6)2
(1—cos@)(1+cos ) (14+cos 8)(1—cos6)
_ (1+cos 6)2 n (1-cos )2
(1-cos?9) (1-cos20)

_ [(A+cos 6)? n (1-cos 09)2
sinZ2 @ sinZ2 @

_ (1+cos@) . (1—cosB)

sin @ sin @
__1+4cosf+1-cos@
sin @
sin 8
= 2cosecHd
=RHS
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22.
Sol:
cos30+sin®8 | cos®H-sin3 0
LHS = cos0+sin6 cosf—sin6
_ (cos@+sin 0)(cos? B—cos O sinH+sin? @) . (cosB—sinO)(cos? O+cos O sin B+sin? H)
(cos 8+sinB) (cos8—sin0)
= (cos? 0 + sin? O — cos O sin @) + (cos? O + sin? B + cos O sin B)
=(1—cosfsinf) + (1 + cosBsinb)
=2
=RHS
Hence, LHS = RHS
23.
Sol:
sin @ sin @
LHS = (cotB+cosec 6) - (cot@—cosec 0)
—sin@ {(cote—cosec 6)—(cotH+cosec 9)}
S (cotB+cosec B)(cotO—cosec )
=sin 6 {ﬂ) (~+ cosec?8 — cot? 0 = 1)
=sin #.2 cosecd
=sin O X2X L
sin@
=2
=RHS
24.
Sol:
(i) LHS = sinf—-cos 6 sin 6+cos O

sinf+cos@  sinf-cosb

_ (sin@—cos 6)2+(sin 8+cos 0)?

B (sinB@+cos B)(sin 8—cos )

__sin? 6+cos? -2 sin 6 cos O+sin? +cos? 0+2sin 6 cos O

sin2 §—cos2 6
1+1 ) 2
= v sin“6 +cos“ 0 =1
sinZ 6—(1-sinZ 6) ( )
2
sin2 §—1+sin2 @
2

sin2 -1

= RHS
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sin 6+cos 6 sinf—cos 0

(11) LHS = sinf—cos@  sinf+cosb
_ (sin8+cos 0)?+(sin 6—cos 0)?
- (sin@—cos 0)(sin 8+cos 6)
__sin? 8+cos? +2 sin O cos O+sin? O+cos26—2sin O cos 6
- (sin2 6—cos? 6)

_ 1+1 o .
~ (1-cos? 6)—cos? 0 (sin“ @ + cos* 6 = 1)
_ 2

1-2cos26

=RHS

25.

Sol:
1+cos 8—sin? @
LHS = sin 8(1+cos 6)
_ (14cos 8)—(1-cos? )
"~ sinf(1+cos@)
__ cosB+cos? 6
~ sin@(1+cos @)
__cosf(1+cosB)
~ sin 6(1+cos6)
__cos#@

sin 8
=cotf
= RHS
Hence, L. H.S. =R.H.S.

26.

Sol:
(i) Here

cosecO+cot6

> cosecO—cot O
__ (cosecB+cot)(cosecO+cotB)

(cosecO—cotB)(cosecf+cotO)
_ (cosecB+cot9)?
- (cosec?6—cot? 9)
_ (cosecO+cot8)?
B 1
= (cosec + cot §)?

Again, (cosecf + cot9)?
= cosec?6 + cot? 6 + 2cosecH cot
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=1+ cot? 8 + cot? 8 + 2cosecl cotd (- cosec?d — cot? 9 = 1)

=14 2cot? 0 + 2cosech cot 6
(ii) Here secO+tan @

secf—tan@
__ (secO+tanf)(secH+tanB)
B (secf—tanB)(secH+tanb)
__(sec@+tan 0)?
 secZ@-tan2 0
__(sec@+tan 0)?
1

= (secO + tan 9)?

Again, (sec6 + tan 6)?
=sec?f +tan’ 6 + 2secHtanf
=1+tan’6 +tan® 6 + 2secHtanb
=1+ 2tan®8 + 2secHtanb

Sol:
(i) LHS =

1+cosB+sin 6
1+cos O—sin6

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

_ {(1+cos 8)+sin 0}?
{(14cos 8)2-sinZ2 6}
__ 1+cos? 6+2 cos 8+sin? §+2 sin 8(1+cos 9)

1+cos2 6+2 cos O—sinZ 6
_ 24+2cosB+2sinf(1+cosB)

" 1+cos26+2cos 0—(1—cos? )
_ 2(1+cosB8)+2sinf(1+cos )

2 cos260+2cos@
_ 2(1+cos8)(1+sin @)

2cosO(1+cosB)
__1+sinf
cos @

=RHS

sinf+1cos 6
cosf—-1+sinf

(i)LHS =

__ (sin6+1-cos@)(sinf+cos 6+1)
(cos8—1+sin B)(sinO+cos 6+1)

_ (sinf+1)%2—cos? 0

~ (sinB+cos 0)2—12

_ sin?0+1+2sinf-cos? 0

* sinZ+cos20+2sin cosH—1

{Multiplying the numerator and

{

denominator by (1 + cos @ +sin )

Multiplying the numerator and

denominator by (1+ cos @ +sin )
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_ sin? f+sin? 6+cos? 6+2 sin 6—cos? 6

2sinf cos @
_ 2sin?60+2sin @

2sin 0 cos 6
__2sinf(1+sin8)
2sin 0 cos 6

__1+sinf
cos @
=RHS
28.
Sol:
sin @ cos 6
LHS =
(secf+tanf—-1)  (cosec B+cotf—1)
sin 0 cos 6 cos @ siné
1+sin6—cos O 1+cosfO—sinf 1
=sin 6 cos 6
[1+(sin 6—cosB) 1—(sin6—cos 6)]
. 1—(sinf—cosB8)+1+(sinf—cos b
=sm9c059[ (_ ) (_ )
{1+(sin 6—cos 8)}{1—(sin 6—cos 6)}
— sin @ cos O [1—sin 6+cosO+1+sin—cos b
1—(sin8—cos 0)2
_ 2sinfcos 0
1—(sin? 8+cos? 6—2sin 6 cos )
__2sinfcosB
2sin6 cos @
=1
=RHS
Hence, LHS = RHS
29.
Sol:
sin8+cos 6 sin8—cos 6
We have

sinf—cos 6 sin 8+cos 6
__ (sin8+cos 0)?+(sin 6—cos 0)?

(sin 8—cos 8)(sin 8+cos 0)
sin? B+cos2 8+2sind cos B +sin? 8+cos? 8—2sin 6 cos b

sinZ 8—cos2 8
1+1

sin2 §—cos2 @
N 2
sinZ §—cos? 0

Again,

sig2 6—cos? 09

sinZ §—(1-sin2 0)

2sinZ6-1
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30.

Sol:
LHS =

cos BcosecH—sin OsecH

cos B+sin @
cos6 sin6
_ _sin 6 cos6
cosf+sin6

cos20—sin? @

cos 0 sinfB(cosB+sinH)
_ (cosB+sin6)(cos 8-sinH)
"~ cosOsin 6 (cosO+sin0)
__ (cos8-sinb)

cos @ siné
1 1

sin @ cosf@
= cosec 8 —secO

= RHS
Hence, LHS = RHS

31.

Sol:
LHS = (1 +tan 8 + cot8)(sin 6 — cos )
=sin @ + tanf sin @ + cotOsin@ — cos @ —tan O cos B — cot O cos O

. . 6 . ino
=sin@ + tan 6 sin +Cfi><51n9—c050—&><c059—cot9c059
sin @ cos @
=sin@ +tanfsinf + cosf —cosf —sin@ — cot B cos O

=tan O sin @ — cotH cos O
sin 6 1 cos @ 1

cos@ cosecO sinf secé@

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

secH cosecH

- cosec?  sec?@
= RHS
Hence, LHS = RHS

32.

Sol:
cot? f(sech-1 sec?@(sinf—1
LHS = ( . ) ( )
(1+sin @) (1+secH)

cosZB, 1
_ sin2 6 cosf
(1+sinB) 1+

1 .
1) COSZ9(51n 6-1)

L)

cosf@
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cos? 9 1-cos 9) (sin6-1)
_ sin? 9\ cos @ cos? 6

1+sin @ cosO+1
( ) ( cos @ )

cos? @(1—cos ) (sin®—1)cos 6
sin2 0 cosO(1+sinf) = (cosH+1)cos2 O
cosO(1—cos ) (sin@-1)cos 6
(1-cos20)(1+sin@)  (cosB+1)(1—sin2 9)
cos6(1—cos ) —(1sin @) cosB
- (1—cos@)(1+cosB)(1+sinf)  (cosB+1)(1-sinB)(1+sinb)
cos 0 cos@

- (1+cos@)(1+sinf) (cosB+1)(1+sinb)
=0
= RHS

Sol:
LHS = { ! }(sin? 0 cos? )
sec? 9 cos2 6 2cosecztﬁ?—sin2 6
cos?6 sin® @ ) 2
={ sin“ 6 cos” )
eowo | ismie)C
o8 cos? 0 o sin? 6 in2 0 29
= Sin Ccos
{(1 cos? 0)(1+cos? 6) + (1-sin2 6)(1+sin? 9)} ( )
cot? 0 tanZ 6 . 9 2
= n
[1+cos2 6  1+sin2 9] S 0 cos” 0
cos* 6 sin* 0

 1+cos? 92 1+sin2 0
_ (cos?8) (sin2 9)?
1+cos26 1+sin2 6
__(1-sin?0)  (1—cos?6)?
1+4cos? 6 1+sin2 8
_ (1-sin? 8)?(1+sin?)+(1-cos? 8)2(1+cos? 8)
(14sin? 6)(1+cos? 6)
cos* 6(1+sin? 0)+sin* 8 (1+cos? 6)
1+sin2 @+cos? +sinZ @ cos2 @
cos* 0 cos* 6 sin? B +sin? O+sin* O cos?
1+1sin? 6 cos2 6
cos* 6+sin* 6+sin? 6 cos? O (sin? H+cos? B)
2+sin? @ cos2 @
_ (cos? 0)2+(sin? 8)%+sin? 0 cos? (1)
2+sin? 0 cos? @
(cos? 8+sin? 8)?—2sin? 0 cos? G+sin? O cos? H(1)
2+sin? 6 cos2 8
12 +cos? 0 sin? -2 cos? O sin? 0
2+sin2 0 cos2 @
1—cos? 0 sinZ 6
2+sinZ? @ cos2 8

=RHS
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34,
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
35.
Sol:
tanA+tanB
LHS = ———
cotA+cotB
__ tanA+tanB
-1 !
tanA tanB
__ tanA+tanB
~ "tanA+tanB
tanA tanB
__tanA tanB(tanA+tanB)
(tan A+tanB)
=tanA tanB
=RHS

Hence, LHS = RHS

36.

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.
(ii) sin? 6 + sin 6 = 1
LHS = sin? 0 + sin @
=1—cos?6 +sinf
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=1 — (cos? @ — sinH)
Since LHS # RHS, this is not an identity.
(iii) tan? O + sin @ = cos? @
LHS = tan? 0 + sin 6

sin? 0 .
n
cos2 0 +sind

__1-cos?@

+ sin @

cos2 6
=sec’0 —1+sinf
Since LHS # RHS, this is not an identity.

Sol:
RHS = (2cos® 0 — cos0) tan 0

sin @
= (2cos?8 — 1)cos Hx —
=[2(1 — sin? §) — 1]sin 6
=(2—2sin?0 — 1)sin 6
=(1-2sin?0)sin6
= (sin @ — 2 sin3 0)
= LHS

Exercise — 8B

Sol:

We have m? + n? = [(acos @ + 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? 0 + b?sin? 6 + a? sin? 6 + b? cos?
= (a? cos? 0 + b?sin? §) + (b? cos? O + b? sin? 6)
= a?(cos? @ + sin? 0) + b?(cos? 6 + sin? §)
=a?+b? [ sin?+ cos? = 1]

Hence,m? + n? = a? + b?

Sol:
We have x2 — y? = [(asec8 + btan )2 — (atan 8 + bsec 6)?]
= (a? sec? 0 + b% tan? 0 + 2absecH tan §)
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-(a?tan? 0 + b? sec? 6 + 2abtand sec 9)
=a?sec?0 + b*tan?H — a?tan? @ — b? sec? 9
= (a?sec?§ — a®tan? ) — (b?sec? § — b? tan? )
= a?(sec? 8 —tan? 0) — b?(sec? § — tan? )
=a% - b? [ sec?d —tan? 0 = 1]

Hence, x? — y%2 = a? — b?

Sol:

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

= (—sm 0 + cos 29 —2= stchosB) =1 . (1)
Again, (; cos 0 +;sm 0)=1
Squaring both side, we get:
(Ecos 0+ Xsin 9)2 = (1)?

=>(— cos? 8 + sm 0+ 2 X = 51n9 cosf) = ..(ii0)
Now, addlng (1) and (i1), we get

(—sm 9+ ~cos? 6 — 2 X = 31n9c030)+ (—cos t9+ sm 9+2— X

—schosB)
=>—sm 9+ cos 9+ cos 9+ sm 0=2
=>(—sm 9+ cos 9)+( cos 9+ sm 0)=2

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

2 2

== +%5 =2 [:sin?6 +cos?0 = 1]
NESE G
) + o 2
Sol:
We have (secf +tanf) =m  ...(i)
Again, (secd —tanf) =n ... (ii)

Now, multiplying (i) and (i1), we get:
(secO + tan ) x(secld —tanf) = mn
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=>sec?’6 —tan’0 = mn
=>1=mn [ sec? —tan? g = 1]

~mn =1
Sol:
We have (cosec 8 +cotf) =m ... (0)
Again, (cosec 8 —cotf) =n .. (i)

Now, multiplying (i)and (ii), we get:
(cosecB + cot@)x(cosecl — cotf) = mn
=> cosec?8 — cot? 0 = mn

=>1=mn [+ cosec?d — cot’0 = 1]
smn=1

Sol:

We have x = acos® 0

=> E =cos36 ..(0)

Again,y = bsin30

=>%=gm9 . (i)
2

NmMLH5=(§§+(9§

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

=1

Hence, LHS = RHS

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

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

1—cos? 8)sin? 6
=16 ( cosZ)B
=16[tan? 8(1 — cos? 0)]
=16(tan? 6 — tan? @ cos? 0)
_ 2 sin? @ 2
=16(tan” 6 — ——x cos” f)s

= 16(tan? 6 — sin? )

=16(tan @ + sin @) (tan O — sin O)

=16mn [(tan @ + sin8)(tan 8 — sin ) = mn]
s~ (m? —n?)(m? —n?)? = 16mn

sin? @

Sol:
We have (cotf +tan8) = mand (secd —cosf) =n

Now, m?n = [(cot 8 + tan 0)? (secd — cos 0)]
_ L 2,1 _
[(tane + tan8) (COS‘9 cos 0)]
(1+tan?0)? _ (1-cos?9)
= X
tanZ? 6 cos@
_ sec*f _ sin?6
tan26  cos@
__sec*@ _ sin?6

" sin?6 cos O
cos2 6

__cos?Oxsectd

cos @
=cos 6 sec* 0

1
=——xsec*f =sec®9
secH

2 2
o (m?n)3 = (sec® §)3 = sec? 0
Again,mn? = [(cot 8 + tan 8)(secd — cos 0)?]
—[(—— t _ 2
= [(tane + tan ). (cose cos 6)“]
_ (1+tan”?6)  (1-cos?6)?

tan @ cosZ 0
__sec’f _ sin*@

tanf  cos26
__sec’6 _ sin*@
sin 6
cos @
_ sec?Oxsin3 0

cos? 0

cosf@
1 sec3 6

_ — 3
= X = n
cos20  cos@ tan® ¢

2 2
~ (mn?)s = (tan® )3 = tan?
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Now, (mzn)g - (mnz)é
=sec’f —tan’0 =1
=RHS

Hence proved.

Sol:
We have (cosec 6 — sin9) = a3
_ 3 .1 .
= = (—— —sin
~a sin @ S 9)
1-sin? 0 cos? 6
> g3 =S8 o
sin 6 sin 8
2
cos?@
Soa= :
sin3 @

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

_ (1-cos?0)
cos @
__sin?0

cos 6@
2
=
“h= sml
cos3 60
Now, LHS = a?b?(a® + b?)
=a*b? + a®b*
=a3(ab?) + (a®b?)b3

2 4
__cos?0 lcos3 6 _ sin3 6
= T 2

sin @

sin38 cos36 sin3 @
cos? 0 . sin? 6
=——Xsinf 4+ cos O X
sin @ cosf@
=cos? 6 +sin?4 =1
= RHS

Hence, proved.

Sol:
Given, (2sin@ + 3 cos 0) =2

4
cos3 8
+[ 0

2
sin3 9] sin? 6

T
cos3 0 cosf

(D)

We have (2 sin 8 + 3 cos 6)? + (3 sin  — 2 cos 6)?

=45sin’0 +9cos?6 + 12sinBcosh +9sin?HO + 4cos?6 — 12 sin 6 cos b
= 4(sin? 6 + cos? 0) + 9(sin 6 + cos? 6)

= 4+9
=13
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ie., (2sinf + 3 cos0)? + (3sinf —2cosH)? = 13
=> 22+ (3sinf —2cos0)? =13
=> (3sinf —2cosh)?> =13 — 4
=> (3sinf —2cosh)?> =9
=> (3sinf —2cosf) = £3

Sol:
We have, (sin 6 + cos 8) =2 cos @
Dividing both sides by sin 8 [ we

get
Sinf |, cosf _ V2cosO
sin @ sind = sin@

= 1+ cotf =2 coth
= /2 coth —cotd = 1
= (V2-1)cotf =1

1
= cotfd —m
1 (vV2+1)
= cotl = (\/§—1x( 51D
= cotf =(ﬁ—+1)
2—1
= cotf =(ﬁ—1+1)

~cotf =(2+1)

Sol:

Given: cos 0 + sin 8 =+/Z sin @

We have (sin 8 + cos 8)% + (sin 8 — cos 8)? = 2(sin? 8 + cos? 0)
= > (VZsin6)" + (sin § — cos §) = 2

=> 2sin? 0 + (sin§ — cos 6)% = 2

=> (sinf — cos 0)? = 2 — 2sin? 4

=> (sin@ — cos 6)? = 2(1 — sin? )

=> (sin@ — cos 0)? = 2 cos? @

=> (sin@ — cos 0) = VZ cos O

Hence proved.
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13. Sol:
(1) We have, secO+tan@=p ..oooiiiiiiiiiiiii (1)

sec0+tant9xse09—tan9 3
1 secd —tan @

sec’ @—tan’ @ _

secfd—tan @
1

secO—tanf

p

=secOd—tanl@=— .o,
p

Adding (1) and (2), we get

2secl = p+l
p

:secezl( p+lj
2 p
(i1) Subtracting (2) from (1), we get

2tan9=(p—lj

Y

:>tan9=l(p—l]
2 P

(111) Using (1) and (i1), we get

14.

Sol:
We have tan A=ntan B
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n .
=cotB=— ... i
tan A @
Again, sin A =m sin B
m ..
=cosecB=——- ....... (in)
sin
Squaring (i) and (ii) and subtracting (ii) form (i), we get
m2 n2
—— ————=cosec’B—cot’ B
sin” A tan
m’>  n’cos

1

:>.2_.2_
sin“ A sin” A

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

(re-

= cos’ A= (n2 _1)
s.cos’ A= <m2 _1)
(n*-1)
15.
Sol:
LHS =

_ (cos@—sinf)+(cos @ +sin O)
(cos@—sin8)(cos O +sinb)
3 2cos@

- \Jcos® @—sin’ 0

B 2cos@

- \Jcos® @—sin’ 0

g
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(2cos 0)
cos@

L\/cos2 6 —sin’ 6 J

cosé
B 2
\/cosz 0 sin’ @
cos’@ cos*é

B 2
1—tan’ @
= RHS
Exercise — 8C
Sol:
(1 — sin®6) sec® 8
— 2
= 05" 8 X ——
=1
Sol:
(1 — cos? B)cosec? 6
— cin?2 1
sin” X ——
=1
Sol:
(1 + tan?8) cos? 6
= spc? 1
sec” X ——
=1
Sol:
= (1 + cot? ) sin? 4
— 2
cosec“Ox p——y
=1
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Sol:
.2 1
(Sln o0+ 1+tan? 9)
— fein2 1
= (sin“ 6 + Y 9)
= (sin? 8 + cos? 6)
=1
Sol:

2y 1
(COt 0 sin? 9)
= (cot? 8 — cosec?0)
=1

Sol:

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

Sol:

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

Sol:

Sec? (1 + sin)(1 — sin 6)
=sec? §(1 — sin? 0)
——1 _xcos%@

cos2 6

=1
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Sol:
cosec?0(1 + cos ) (1 — cos 0)

= cosec?8(1 — cos? 0)

1 .9
= X sin“ 0
sin2 @

=1

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

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

= sin? 6% cos? 6%
=1

Sol:
(1 +tan?6) (1 + sin8)(1 — sin 6)
=sec?6(1 — sin? 0)
__1 2
=g Xcos7 0
=1

Sol:
3 cot? 8 — 3cosec?6
=3(cot? 8 — cosec?0)

=3(-1)
=-3
Sol:
29 _
4tan” 6 — ——

=4tan? 0 — 4sec?d
=4(tan? 8 — sec? )
4(~1)

-4
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15.

Sol:

tan2 @—sec? 6

cot28—cosec?0
-1

-1
=1
16.
Sol:

As,sin 0 =

N

1 .
So, cosecl = = 2 v (D)

Now,
3cot?6 +3
=3(cot?0 + 1)
= 3cosec?0
=3(2)* [Using ()]
—3(4)
=12

17.

Sol:

4 + 4tan? 6
=4(1+ tan?0)
=4sec?0
—_*

cosZ0

4

_?
3
4

Il
~—~

~
O |

iN
X

9

I
|

Il
Ne)

18.

Sol:
Assin?0 =1 —cos? 0
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_ 49
625
_ 625-49
625
.2 576
= sin“ § = —
625
. 576
=sinf = [—
625
= sinf = —
Now,
tan @ + cotd

_sinf | cosé

cos @ sin @
__ sin? 0+cos? 6

cos 6@ sin6
_ 1

E=5)
(&)
625

168

=

Sol:
Sec6-1
secO+1

1 1
cosf 1

1
+

A~
N—

|~

(cose 1
1—cos @
( cos 6 )
14+cos 6
( cos 6@ )
__1-cos@
1+cos6@

|

—~
>-|>-
wiN
—

|

—~

~ 4+
wiN
~

wWluwlr RIR[R]

U'lll—‘/-\l
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Sol:
We have,
5tanf = 4

=tanf = %

Now,
(cos 8—sinB)
(cos 8+sinB)
cos@ sinf

)

— (cos 6 cosb
cos B  sinf
( )

cos O cos@

_ (1-tan®)
(1+tanB)

Sol:

We have,
3cotf =4
= cotf =
Now,

(2 cosB+sin0)

(4 cos0—-sin0)
(2 cos @ | sin 9)
_ \sinf sinf

sin® sin@
_ (2cotb+1)

(4cot6-1)

_ (2x5+1)
(4x5-1)

4

3

8 1
(5*1)
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22.

Sol:
We have,

1
Cot&9—\/§

= cotd = cot (g)
=0==
3

Now,
(1—cos? 0)
(2-sin26)

23.

Sol:
(cosec?0-sec? )
(cosec?0+sec? 0)
_ (1+cot? 8)—(1+tan?9)
"~ (1+cot? §)+(1+tan? 6)

B (1+ﬁ)—(1+tan2 9)

- 1
- 2
(1475 )+(1+tan2 6)

1 2
tanZ o 1-tan< @)

(1+ﬁ+1+tan2 0)

B 1+

_ 1 tan?
_ (tanZG tan< 6)
1 .

2
(tanz 9+tan 6+2)
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-

L] el
(@) +(%)2+2
B
(I+§+I)
ﬁ
5
24
" 36
2
T3
Sol:
We have,
cotA = g

=cot(90° — B) = % (4s, A + B = 90°)

~tanB = il
3

Sol:
We have,

3
cosB = z

= c0s(90° — A) = g (4s,A + B = 90°)

~ Sind = 3
5
Sol:

We have,
V3sin6 = cos 8
sin 6 _i
cos@ 3

1
= tanf = NG

= tan 0 = tan30°
~ 6 =300
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Sol:

tan10° tan20° tan70° tan80°

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

1 1
= — X —x tan 70% x tan 80°
tan 80 tan 70
=1
Sol:

Tan 1° tan 2° ... tan 89°
=tan1°tan2°tan 3° ... tan45° ...tan87° tan 88° tan 89°

=tan1°tan2%tan 3% ... tan45° ...cot(90° — 87°) cot(90° — 88°) cot(90° — 89°)

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

1 1 1
=tan 1% xtan2° X tan 3°%x ...x1X ...xX
tan3% tan20 tan1©
=1

Sol:

Cos 1° cos2° ... cos 180°

=cos 1% cos2° ...cos90° ...cos 180°
=cos1°%cos2°...0...cos 180°

=0

Sol:

(sinA + cosA)secA

= (sinA + cosA) —
coSsA

__sinA | cosA

cosA COSA
=tand + 1
5 1

12 1
_ 5+12

12
17

12

Sol:

We have,

Sin 8 = cos(8 — 45°)

= c0s(90° — 8) = cos(8 — 45°)
Comparing both sides, we get
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909 — 9 =09 — 45°
=60+ 6 =902+ 45°

= 26 = 135°
135\°

=0=(3)
~ 0 =675°
Sol:

5 0 0
o 500 £osee _ 4cos50° cosec 40°
cos 40 sec500
= COS(%O_EOO) Sec(goo_joo) — 45in(90° — 50°) cosec 40°

cos 40 sec50
0 0

:cos40 +sec50 —4Sin400>< . 1

cos 400 sec500 sin 400
=14+1-4
-2
Sol:
Sin 48°% sec 42° + cos 48° cosec 42°
=5in 48°% cosec(90° — 42°) + cos 48° sec(90° — 429)
= sin 48°% cosec 48° + cos 48° sec 48°
= 5in 48°X —— + cos 48° X -

sin 48 cos48

=1+1
=2
Sol:

(b%x? + a?y?)

= b%(asin )2 + a?*(bcos 6)?
=b%a?sin? O + a’b?cos? 0
= a’b?(sin? 0 + cos? 0)
=a?b?(1)

= a’b?
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= % (25x2 — E)

=¢ [0 - ()]
=§ [(sec 8)? — (tan 6)?]

=§ (sec? 8 — tan? 0)
1

:g(l)
1

5

Sol:

(V)
=
I
|

:-2)
(o 2)
(w2)
EO8

[(cosec 8)? — (secH)?]

cosec?6 — sec? 0)

(
(1)

NIRNIRNIRNIRPNIR NIRPN]A /N

Sol:
We have,
Secf+tanf=x .....(0)

secf+tanf  secf—tanf
1 secO—tan 6
sec?f0-tan? 0

secO—-tanf
1 _x
T

secO—tan @
:>sec9—tan9:§ . (M0)
Adding (i)and (ii),we get
2secd =x+ i

x2+1
= 2secl = .

x241

~secl =
2X
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38.
Sol:
Cos 38° cosec 52°
tan 189 tan 359 tan 600 tan 729 tan 55°
_ cos 38° sec(90°-529)
cot(90°9-189) cot(90°—-350) tan 600 tan 720 tan 55°
_ cos 38° sec38°
cot 720 cot 559 tan 60° tan 720 tan 55°
cos 38%x 5
— €co0s 38
ﬁxﬁxﬁx tan 720X tan 550
1
V3
39.
Sol:
cos &
Cotd = —
sin @
_ ¥1-sin?@
sin &
_Wi-x?2
2
40.
Sol:
As.tan’8 = sec?8 — 1
So,tanf = vsec2f —1 =vx2 —1
Formative Assessment
1.

Answer: (b) 4
Sol:

cos?56%+cos? 340
_ , + 3tan? 56° tan? 34°\
sin? 569+sin2 340

2
_{cos(90°-34°)}" +cos? 340
{sin(900-349)}2+sinZ 340

+ 3{tan(90° — 34°)}? tan? 34°

in2 240 2240 . cos(90°—8) =sin 9, sin(90°—-6@
—Sm234 0+C(_)SZ 340 + 3 cot? 349 tan? 34° ( ) ( )
cos®34%+sin® 34 = cos@and tan (90°—6) = cot &
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=L+ 3x1 [ cotd = —— andsin? 6 + cos? 6 = 1]
1 tan @
—4

Answer: (d) 2
Sol:

(sin?30° cos? 45°) + 4 tan? 30° + %sin2 900 + %cotz 60°
. 1 1
.+ sin30° = Eand cos45° = ﬁ
1 1.1
“X12 +-x—
T Gy

1 1 1
=lx—1 44
2 X Ty

1 1
and tan30° = — and cot 60° = —
2 \/§
472 3 2 24
8 3 2 24
343241241

24
_ 48

T 24
=2

Answer: (c) 1
Sol:

cos’ A+A=1

=> cosA =sin?A4 ...(Q)

Squaring both sides of (i), we get:

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

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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Answer: (d) /3
Sol:

il

Given:sin 0 = ? and cosecl =
cosec?6 —cot?6 =1
=> cot? 0 = cosec?d — 1

=> cot? 9 = %— 1 [Given]

= - L
=> cot9—\/§
2 1

~cosecH + cotf = \/—§+—3
_3
V3
_V3xv3
R
~V3

Sol:

Given : cotA =§

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

sinZA ~ 25

=> 25cos? A = 16sin* 4

=> 25c0s?A =16 —16cos? A

16
=> cos? A ==
41

=> cosA = 4
T Va1
~sin?4A=1-cos?A
16
=1-=
41
. 25
Now,sinA = |—
41
=>sinA = >
- T Va1
sin A+cos A
~LHS = ——
sinA—cos A
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Sol:
Given: 2x = secA

> x =$ ()

and% =tand

=> i =tanAd .. (ii)

~X + i = SeZCA ta;A [ From (i)and (ii)]
AlSO,X _ l — secA _ tanA
x 2 2

(x + l) (x _ 1) — (SeCA n tanA) (secA _ tanA)
X X 2 2 2 2
=> x° —xiz = i (sec’* A — tan? A)

x1 (vwsec?A—tan’?4=1)

Hence proved.

Sol:
Given:V3tan6 = 3sin 8
V3 =3 [ tan@ =

cosf@

sin 9]
cosf@

=>cosO =—

~LHS = sin? 0 — cos? 6

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

Il
wWlrolwo o
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=RHS
Hence Proved.

Sol:
(sin?73%+sin217%) 1
(cos?280+cos2620)
LHS = sin? 73%+sin? 17°
" cos2280+cos2 620
_ [sin(909-17°)]?+sin2 17°
- [cos(900-629)]2+cos? 62°
__cos?17%+sin?17°
" sin2 620+cos2 62°
I [+ sin? 8 + cos? 0 = 1]

=1=RHS

Sol:

2sin(20) = V3

=> sin(26) =2

=> sin(20) = sin(60°)

=> 20 = 60°
0
=> 0 ="
=> 0 = 30°
Sol:
1reosd (cosecA + cotA).
1-cosA
LHS = 1+cosA
1-cosA

Multiplying the numerator and denominator by (1 + cos A), we have:
(1+cos A)?
(1—cosA)(1+cos 4)

_ |[(14cos 4)?
- \’ 1cos24
__14cosA

~ VsinZa
__14cosA

" sinA
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1 COSA
sin A sin A

= cosecA + cotA = RHS
Hence proved.

Sol:

cosecl +cotd =p
1 cosf

sin@ = sin@
_ . 1+4cosf _

B sin@
Squaring both sides, we get:
(1+cos 9)2 _ .2
sin@ L
_ (+cos®)®>

sinZ2 @
__ (@+cos®)?
1—cos?6 _2
(1+cos 6) 2

- (1+C059)(1—c059):p
_ (1+cos8) _ -

(1—cos6) -
=> 1+ cosf = p?(1 — cosH)
=1+ cos @ = p? —p?cosf
=>cosf(1+p?) =p*—-1
p*-1
p2+1
Hence proved.

=> cos O =

Sol:
_ 2 _ (1—-cosA)
(cosecA — cotA)* = (Lrcosd)

LHS = (cosecA — cot A)?
_( 1 _cosA)2
" \sin4a sin A
_ (1—cosA)2
- sin A
__ (1-cos A)?
T sin24 )
= (1—ch) [~ sin? 8 + cos? 0 = 1]

1—cos“ A

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

- (1—cos A)(1+cos A)

_ (1—cosA) — RHS
(14cosA)

Hence proved.
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Sol:
Given:5cotf = 3

5cosf@ cos 6
N sin 6 =3 [ COte_sine]

=>5cos0 = 3sinf

Squaring both sides, we get:

25c0s?6 = 9sin? 4

=>25c0s20 =9 —9cos?0 [+ sin?6 + cos? 6 = 1]

=>34c0s?6 =9
=> cosf = 2
\/ 34
- -3
=> cosf = 7
Again,sin? = 1 — cos? 0
—>sin2g=22=2
534 34
=>sinf = NeT
~LHS = (5 s?n9—3 cose)
4sin0+3cos @

5% 5 3X 3
N ey 3 5

——Jg_‘* f_“ [ cos =—34,sm9 = —34]

4)(@4‘3)(@ Vv Y,
_25-9

2049

16

29
Sol:

(sin32° cos 58° + cos 32°sin 58%) = 1
LHS = sin 32° cos 58° + cos 32°sin 58°
= sin(90° — 58°) cos 58° + cos(90° — 58°) sin 58°
_ ‘ { sin (90°—6) = cos 9,}
=c0s58°xc0s58°+5sin 58°xsin 58°
cos(90°—0)=cos @
= cos” 58°+sin” 58°
=1 [ sin® @ +cos” 0 = 1]
= RHS
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Sol:

Given: x = asin 8 + bcos 6

Squaring both sides, we get:

x?= a?sin? @ + 2absind cos 6 + b*>cos* 0 ... (i)
Also, y = acos 8 — bsin 0

Squaring both sides, we get:

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

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

Hence proved.

Sol:
(1+sin 9) _ 2
sy (secH + tan @)
__ (14sin®)
LHS = (1-sin6)
Multiplying the numerator and denominator by (1 + sin 8), we get:
(1+sin 6)?
1-sin? 6

=2l S;r;f;:mz ° [+ sin® 6 + cos? 0 = 1]

=sec? 0 + 2 x 2% « sec + tan? 6
cos 6

=sec?f + 2xtan 6 x secd + tan? 6

= (secH + tan 9)?

= RHS

Hence proved.

Sol:
1 1 1 1
(secf—tanf8) cosO " cosf (secH+tan @)
1 1
LHS = -

secf—tan6@ cosf@
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_ secf+tan@
sec2 @—tan2 @
=secH +tanf —sech [~ sec’O —tan?H = 1]
=tan 0
RHS =~ ——

cosf@ secf+tan 6
(secf—tan @)

sec? §—tan2 @

—secf

=secH —
tan 0))
=secH +tanf —secO [~ sec?H —tan?6 = 1]
=tan 0

~LHS = RHS

Hence Proved

(Multipying the numerator and denomenator by (sec6 —

18.

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.

Sol:
LHS = tan A cotA
(1—cot4d) (1-tanA)
_ tanA cot?A
- (1—cotA)  (cotAd-1)
_ tanA cot?A
- (1—cotA) - (1—cotA)
tan A—cot? A
- (1—cotA)

[ tan A = L]

cotA

(coltA)_COtz 4
(1—cotA)

_ 1-—cot®A

- cot A(1—cotA)

1—cotA)(1+cotA+cot? A
= Clooien D [+@®—b® = (a—h)(a? +ab +b?)]
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1 cot?A . cotA
cotA cotA cotA
=1+ tanA + cotA

= RHS
Hence proved

20.
Sol:
Given: sec5A = cos ec(A — 369)
=> cosec(90° — 54) = cosec(A—36%) [+ cosec(90° — 0) = sech]
=>90°—-54 =4 - 36°
=> 64 =90° + 36°
=> 64 = 126°
=>4 =21°

Multiple Choice Question

Answer: (d) 1
Sol:

Sec30° sec30° sec30°
= = = 1
cosec 600 sec(900-609) sec30°0

Answer: (c) 2
Sol:
We have,

Tan35° = cot78°

cot559 tan 120

_ tan3s° cot(909-129)

~ cot(90°-350) tan 120

_tan 352 tan 122 [~ cot(90° — §) = tan 0]
tan 35 tan12

=14+1=2
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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

Answer: (b)

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%)

1 1
=tan 5% tan 25° x 7 X cot 25% cot 5° [ tan(90° — @) = cot 6 and tan 30° = ﬁ]

5l

Answer: (c) 0

Sol:
Cos 1° cos 2° cos 3° ... cos 180°
=co0s 1° cos 2° cos 3° ...cos 90° ... cos(180)°
=0 [+ cos90°=0]

Answer: (d) 3
Sol:
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. 2sin?63°+1+25sin? 27°
"3c0s217°-2+3 cos? 730
_ 2(sin? 63%+sin? 27%)+1
3(cos217%+cos? 73%)-2
_ 2[sin? 63%+5in%(90°-63%)]+1
3[cos217%+c0s2(900-170)]-2
2(sin? 63%+cos? 63%)+1 . .
=X . ) [ sin(90° — 8) = cos § and cos(90° — ) = sin O]
3(cos217%+sin2 179)-2

=22 [+ sin?6 + cos? 6 = 1]
3x1-2

Given

N
+
=

Il
R lww
N

Il
w

Answer: (c) 1
Sol:
We have:

(sin 43° cos 47° + cos 43° sin 47°)

=5in 43° cos(90° — 43°) + cos 43° sin(90° — 439)

= sin 43° sin 43°

+ cos 43° cos 43° [ c0s(90° — @) = sin O and sin(90° — @) = cos ]
=sin? 43° + cos? 43°

=1

Answer: (d) 2
Sol:
We have:

Sec 70° sin 20° + cos 20° cosec 70°
_ sin20° = cos20°

" cos700 ' sin700

_ sin20° cos 20°
 c0s(900-209) ' sin(90°—200)

_sin20° | cos20°

= +— [ cos(90° — 8) = sin O and sin(90° — ) = cos 0]

sin209 ° cos200
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=1+1

=2

OR

Sec 70° sin 20° + cos 20° cosec 70°

= cosec(90° — 70%) 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

Answer: (b)25°

Sol:

We have:

[sin34 = cos(4 — 109)]

= > c0s(90° — 34) = cos(4 — 10°) [+ sin@ = cos(90° — )]
=>90°-34=4-10°

10.

Answer: (a) 20°
Sol:
We have,
Sec4A = cosec(A — 10°)
= cosec (90° — 44) = cosec(4 — 10°)
Comparing both sides, we get
90° — 44 =A4-10°
=44 + A =90° + 10°

= 54 = 100°
1009
5
~A=20°

= A=
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Class X Chapter 8 — Trigonometric Identities

Maths

11.

Answer: (c¢) 90°

12.

Answer: (d) cos2

Sol:

We have:

cos(a+p)=0

=> cos(a + ) = cos 90°

=>a+ f=90°

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

Now, sin(a — )

=sin[(90° — B) = B]  [Using ()]
=sin(90° — 2p3)

=cos2f [+ sin(90° — @) = cos O]

13.
Answer: (c) 0
Sol:
We have:
[sin(45° + 8) — cos(45° — 0)]
=[sin{90° — (45° — 6)} — cos(45° — )]
=[cos(45° — 8) — cos(45° — 8)] [+ sin(90° — @) = cos O]
=0
14.

Answer: (a) 1
Sol:
We have: (sin 79° cos 11° + cos 79° sin 11°)
=5in 79° cos(90° — 79°) + cos 79° sin(90° — 799)

Downloaded from www.studiestoday.com



Downloaded from www.studiestoday.com

= sin 79° sin 79° + cos 79° cos 79°[+ cos(90° — @) = sin O and sin(90° — @) =
cos 0]

=5sin? 79° + cos? 79°

=1

15.
Answer: (b) 1
Sol:
We have:
(cosec’57°—tan® 33°)
= [cosec?(90° — 33°%) — tan? 33°]
= (sec?33% — tan?33%) [~ cosec(90° — 0) = secH]
=1 [ sec?d —tan? 0 = 1]
16.

Answer: (c) 2/3

Sol:
We have:

[2 tan? 300 sec? 529 sin? 38°]
cosec?2709—tan2 200

[2x (L)Z sec?52%sin?(909-529)}
_ V3

{cosec?(909-200)}—tan? 20°

- 2 0 2 0
2 o Sec” 52 cos” 52 ] [+ sin(90° — 8) = cos @ and cosec(90° — ) = sec ]

3 sec?20%-tan2 200
[ sec? —tan? @ = 1]

WINWIN T
SIS
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Answer: (c) 2
Sol:
We have:

[Sin? 229 +sin? 68°
| c0s2229+cos268
[ sin? 220+sin?(90°-22°)

= +—ﬂn2630—Fcos63°{ﬂn(90°——63°)ﬂ

| c0s2(909-689)+cos2 689

+ sin? 63° + cos 63° sin 270]

[cin2 0 2 0
= 2R 22 €05 22 4 §in2 63° + cos 63° cos 630] [+ sin(90° — 6))

|sin2 68°+cos? 680

= cos 8 and cos(90° — 9) = sin 0]

= %+ sin? 63° + cos? 63°] [* sin? @ + cos? 6 = 1]
—1+1=2

Answer: (b)l
Sol:
We have:

— (cos?20° + cos? 70%)]

cot(90°-0).sin(90°-8) = cot40°
sin tan 500

tanf.cos  cot(90°-50°)

=[ — {c0s2(90° — 70°) + cos?70°}] [~ cot(90° — @) =

sin 8 tan 500
tan 8 and sin(90° — 0) = cos 6]
sing 0
=l EZE Ego — (sin? 70° + cos? 70%)] [~ cos(90° — @) = sin O]

(G +1-1)
—14+41-1=1

Answer: (c) L

N
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Sol:

We have:
[ Cos 389 cosec52° ]
tan 189 tan 359 tan 600 tan 729 tan 55°

cos 38° cos ec(90°-38°) ]
= % 9 0 - == n 9 0 -
| tan 189 tan 359x+/3x tan(90°—189) tan(90°—-359) [ cos ec(90 0) = sec6 and tan(90

0) = cot 0]
[ cos38%sec38° ]
[tan 18° tan 359x+/3x cot 189 cot 35°

1
5% sec38°
— sec38

1 1
[ — 0 0
| “ot189cot350 v3cot189 cot35

al-

20.

Answer: (a) 30°
Sol:

2sin20 =+/3
=sin 20 = \/2—5 = sin 60°

=sin 20 = sin 60°
=260 = 60°
=60 = 30°

21.

Answer: (¢)20°
Sol:

2cos36 =1

= cos 36 =%

= cos 36 = cos 60° [ cos 60° = %]
= 360 = 60°

0
:ez%zzoo
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22.

Answer: (b) 30°
Sol:
V3tan260 —3 =10
= +/3tan26 = 3

3
= tan 20 = NG

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

= 26 = 60°

=0 = 30°

23.

Answer: (b) 60°

Sol:

Tanx = 3 cotx
tanx _

cotx

= tan’x =3 [ cotx = — ]
tanx

= tanx = V3 = tan 60°

= x = 60°

24,

Answer: (a) 1
Sol:
x tan 45° cos 60° = sin 60° cot 60°

= ()= (2) (3)

~<()-0

=x=1

Downloaded from www.studiestoday.com



Downloaded from www.studiestoday.com

25.
Answer: (c) 1/2
Sol:

(tan? 45° — cos? 30°) = x sin 45° cos 45°
__ (tan?45%°-cos?30°)

= x =
sin 459 ctz)s 450
[(1)2—(9 ]
(%)
3
_ (112)
0
(3)
= l XZ — l
4 2
26.
Answer: (b) 3
Sol:

Sec?60° — 1
=(2)?% -1
=4-1
=3

27.

Answer: (d) 7/4

Sol:

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

-(1+3+5) (1+:-3)
-G+3)G-%)

O - T=0)- O =)=
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28.

Answer: (b)1/4

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

- [(%)2 +4x(1)? — (2)2]

eame)=2

29.

Answer: (b)17/4

Sol:
(3cos?60° + 2 cot? 30° — 5sin? 45%)
2 2 2

= [3>< G) +2x(vV3)" — 5% (\/ii) ]
feo-

_ 3424-10 _ 17

T T 4

30.

Answer: (d) 83/8

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

~[(£) % () + #x@7 + 3x07 - 2x(v3)']
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¢x2)+16-
[t 0

_3+80 _ 83

8
31.

Answer: (b) @

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

Given: cosec 8 = V10, but sinf = 1 _ -2

coseco V10
Perpendicular __ BC

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

Thus, BC =k and AC = V10k

A B

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

= AB? = (VIOk)" — (k)2

= AB? = 9k?
= AB = 3k
- secf = AC _ Y10k _ V10
cSeCU =T 5 T
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32.

17
Answer: (a) Y

Sol:
Let us first draw a right AABC right angled at B and 24 = 6.
Give: tan 8 = g, but tan§ = 3¢
5 AB
So, LS
AB 15

Thus, BC = 8k and AB = 15k

C

8k

A 13k B

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

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

= AC? = 289k?

= AC = 17k
AC 17k _ 17

ncosecl =—=—=—
BC 8k 8

33.

b —a’

Answer: (b) b

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

. . a . BC
Given: sin@ = =, butsin = —
b AC

Downloaded from www.studiestoday.com



Downloaded from www.studiestoday.com

BC a
So, — = —
>AC b

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 = ({Jb? — a®)k

. oS 0 __AB _ VbZ—a?k _ Vb2Z-qa?
a Tac bk b

Answer: (d) 2

Sol:
Let us first draw a right AABC right angled at B and 24 = 6.
Give: tan6 = /3
But tan 6 = %

BC 3
So, — =—
AB 1

Thus, BC =3k and AB =k
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Using Pythagoras theorem, we get:
AC? = AB? + B(C?

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

= AC? = 4k?

= AC = 2k
CsecgoAC_2k_2
cSeCY = T T

35.

24
Answer: (¢) —
(e) 3

Sol:
Let us first draw a right AABC right angled at B and 24 = 6.
. 25
Given secf = —
1 _AB _ 7

Butcos§ = — = =—
sec0 AC 25

Thus, AC = 25k and AB = 7k

c

25k

=
-

A s B

Using Pythagoras theorem, we get:
AC? = AB? + B(C?

= B(C? = AC? — AB?

= B(C? = (25k)? — (7k)?

= B(C? = 576k?

= BC = 24k

BC _ 24k _ 24
AC ~ 25k 25
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Answer: (b) NE)

Sol:
. . 1 . BC
Given:sin@ = =, butsinf = —
2 AC
BC 1
So,— ==
AC 2

Thus, BC =k and AC =2k

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

K

V3k

s cotl = = V3
tan 6

al-

3
Answer: (a) n

Sol:

Since cos @ = = but cos @ = 28
5 AC
So, a8 _ 2
AC 5
Thus, AB =4k and AC = 5k
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E
A 4k B

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

= BC? = AC? — AB*

= BC? = (5k)? — (4K)?

= BC? = 9k?

= BC=3k

~tané@ —€_3
AB 4

38.

1
Answer: (¢) 3

Sol:
) 3
Given: 3X = cosec Band = = cot 8
X
0 1 to
Also,we can deduce that x = 08¢ and - = COB

So, substituting the values of x and i in the given expression, we get:
2 1Y _ cosecf 2_ cot8)?
S(x xz)_g(( 3 ) (3))
_ cosec?0 cot? 6
-3 ((=9) - (=£9))
3

= (cos ec?6 — cot? 0)

[By using the identity: (cos ec?8 — cot?> = 1)]

Wl
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1
Answer: (a) —

2
Sol:

) 2
Given: 2x = secA and; =tand

tan A
2

secA

1
Also,we can deduce that x = and - =

So, substituting the values of x and i in the given expression, we get:
2 -39 =2((5Y) - (%))
—9 ((se(;z A) _ (tar:l-2 A))

= % (sec? A — tan® A)

=~ [Byusing the identity: (sec’6 —tan?6 = 1) |

7
Answer: (¢) 3

Sol:

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

4 _ BC
Tanf =-=—
3 4B

So, AB =3k and BC = 4k
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4k

5

A 3k B

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

= AC? = 25k?
= AC = 5k
Thus, sin8 = Be 1
AC 5
Andcosg=22=2
AC 5
. 4 3 7
~ (sin @ + cos 0) _(§+§)_E

Answer: (d) 23
Sol:

We have (tan @ + cotf) =5

Squaring both sides, we get:

(Tan @ + cotf)? = 52

= tan?6 + cot? 6 + 2tanf cotd = 25

= tan’0 + cot?0 + 2 =25 [ tan 6 =$]
= tan?60 + cot? 0 = 25 — 2 = 23
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42.
Answer: (b) 1?7

Sol:
5

We have (cos 6 + sec) = 3
Squaring both sides, we get:

(Cos O + sech)? = (E)Z

2
=>c0529+sec26+29=2:5

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

25 17
=>c0529+sec26=7—2=:

43.

Answer: (d) 3/4
Sol:

__cosec?0-sec? 0
cosec?0+sec? 6
sinto(_ L L
= (S"‘1 g cos 0) [Multipying the numerator and denominator by sin? 6]
sin29( — +—2)
sin“ 6 ' cos“ 6
_1-tan?#6
1+tan? @

44,

Answer: (a)l/7

Sol:

7tan @ = 4

Now, dividing the numerator and denomintor of the given expression by cos 6,
We get:
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1

cos 6@
1

cos @
__7tanf-3

" 7tan@+3
=— [+ 7tan@ = 4]

(7 sinf—-3cos 6)
(7sin6+3 cosB)

45.

Answer: (d) 9

Sol:
We have (5sinf8+3cos6)

(5sinf—-3cos6)

Dividing the numerator and denominator of the given expression by sin 8, we get:

1 .
sin 9(5 sinf+3cosh)

1 .
e 9(5 sinf—-3cosh)
__ 5+3cotf

5—-3cotf

_ 5+4

=2 ['-'3C0t9=4]

46.

(")
Answer: (b) (32 %)

Sol:

We havetan 6 = %

Now, dividing the numerator and denominator of the given expression by cos 0
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We get:
asinf@—bcosb

asin6+bcos b

1

_cos@
1

cos @

2
(asin6-bcosB) gtan6-b %—b a?—p2

(asinf+bcosf) atanf+b ‘172_,_1) "~ a?+b?

47.

Answer: (b) 1

Sol:
SinA+sin?A=1
=>sind=1-sin?4
=>sind=cos?A (~1—sin?A)
=>sin?A = cos* A4 (Squaring both sides)
=>1-—cos?A=cos*A
=>cos*A+cos?A=1

48.

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? A =sin* 4
=>sin*A+sin24 =1

49.

Answer: (b) sec4—tan 4

Sol:
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1-sinA
1+sinA

_ (1-sinA) % (1-sin 4)
(14sind) (1-sinA)

__(1-sinA)
V1-sinZ A
_(1+sinA)
VcosZ A
_(1-sinA)
COSA
1 sin A

COS A COSA
=secA —tand

50.

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

Answer: (a)cosecA — cot 4

Sol:

1-cosA
14+cosA

_ (1—cos A) % (1—cos 4)
(14cosA) (1—cosA)

1-cosZ A
1—cosA

:J(l—cos A)(1—cos A)

VsinZ A

_1-cosA

sin A
1 COSA

sin A sin A
=cosecA — cotA

51.

b+a

Answer: (¢)

Sol:
Given:tan @ = %

(cos 8+sin0)
" (cos —sin )

Now

[Multiplying the numerator and denominator by (1 — cos A)]
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__ (1+tan®)
" (1-tan®)
a

(1+5

[Dividing the numerator and denominator by cos 6]

1__
b+a
“b_
b—a
b
_ (b+a)

(b—-a)

A~ —
SRS
N— — I —

—
N—

52.

l1-coséd

Answer: (b)
1+cos@

Sol:
(cosec @ — cot 9)?
_ 1 cos 82
- (sine - sine)
__ (1-cos® 2
_( sinf )
_ (1-cos 6)?
" (1-cos26)

(1-cos 8)?

- (1+cos8)(1—cosh)
__ (1—cos )

- (1+cos6)

53.

Answer: (b) cos A
Sol:
(secA +tanA)(1 —sin4)
=( 4 SmA) (1—-sind)

COS A COS A

=(1+sinA) (1 . sinA)

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

=cos A
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