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Class X Chapter 8 — Trigonometric Identities

Exercise — 8A

1. (i) (1-cos® 6)cosec’d =1
(ii) (1+cot® 0)sin® 6 =1

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

Hence, LHS = RHS
(i) LHS = (1 + cot? ) sin? 6
= cosec?@ sin” 6 (~+ cosec? @ — cot?> 6 = 1)
=— xsin?6
sin2 6
=1
Hence, LHS = RHS

2. (i) (sec’ 6—1)cot? 0 =1
(ii) (sec’0—1)(cosec’0—1)=1
(iii) (1—cos’ 6)sec’6 =tan’ @

Sol:
(i) LHS = (sec?0 — 1) cot? 0
=tan? 0 x cot? (- sec?d —tan?6 = 1)
= cot12 - X cot” 0
=1
=RHS

(i) LHS = (sec? 8 — 1)(cosec?8 — 1)
=tan?Ox cot?’d  (~ sec’f —tan? O = land cosec?§ — cot? 4§ = 1)
— $an2 1
=tan“ 6% —
=1
=RHS
(iii) LHS = (1 — cos? §) sec? @
=sin?@ xsec?0  (~sin?0 +cos?0 =1)
_ 2 1
=sin” X ——
_ sin?8

" cos2@
=tan?6
= RHS
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"\ 2 1
3. ()sin"f+ —————==1
(1+tan?0)
.. 1 1
ii + =
(1) (1+tan®@)  (1+cot’6)
Sol:
. ) 1
(1) LHS = sin* 6 +—(1+tan2 5
— in2 1 . 2p _ 2p _
= sin 9+Sec29 (wsec*f —tan“ 6 =1)
=sin? 6 + cos? @
=1
= RHS
.. 1 1
(NLHS = (1+tan2 @) = (1+cot? 6)
1 1

" sec2f cosec?0
= cos? 6 + sin? 0
=1

=RHS

4. (i) (1+cos 0)(1-cos0)(1+cos* 6) =1

(ii) cosecd(1+cos6)(cosecd—cot ) =1

Sol:
(i) LHS = (1 + cos8) (1 — cos ) (1 + cot?8)
= (1 — cos? 8)cosec?6
=sin? @ Xcosec?8
= sin? 6 X
=1
= RHS
(if) LHS = cosecB(1 + cos 6)(cosec 8 — cotH)
= (cosec 8 + cosec 8% cos ) (cosec 8 — cotf) @

= (cosec@ + ﬁ X COS 0) (cosec 6 — cot0) 0 ’\O
= (cosec 0 + cot8) (cosech — cot8) @6 6}’

= cosec?8 — cot? 0 (> cosec?8 — cot?> 8 = 1) %

=1 K

= RHS @\(b %_

sinZ @
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. 1
5 (i) cot?’0-— =-1
0 sin® @
1
ii) tan?0— =-1
(i cos? 6
(ii) cos?6+——— =1
(1+ cot 49)
Sol:
] _ 29 1
(i) LHS = cot* 6 =y
_cos’6 1
~ sin2@ sin2 @
_cos?60-1
~ sin26
_ —sin?8
~ sin26
=-1
=RHS
- _ 2 _ 1
(i) LHS = tan“ 0 —=3
_sin?6 1
" cos20 cos2@
_ sin29-1
" cos26
_ —cos?6
" cos20
=-1
= RHS
o 1
(iii) LHS = cos“ 0 + Trco0)
_ 2 1
= cos” 0 + cosec?6
= cos? 6 + sin? @
=1
= RHS
6. 1 + 1 =2sec’ 0
(1+sing) (1-sind)
Sol:
1 1
LHS = (rsind) T (1=sin) . C)Q)
N

- (1-sin8)+(1+sinH) 60 \

) (1+zsin9) (1-sin 8) Q

" 1-sin20

2 %
x0

cos’ 6

el Q% Q&
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7. (i) secO(1-sinO)(secH+tand)=1
(ii) sin&(1+tan @)+ cosd(1+cot §) = (secH+cosech)

Sol:
(i) LHS = secO(1 —sin @) (secH + tan 0)
= (secH —secBsinf) (secH + tanB)

1 .
=(secl — —op Xsin 0) (secO +tan @)

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

=1

= RHS

(i) LHS = sin6(1 + tan 8) + cos 8(1 + cot )
=sin 6 + sin Ox 222 + cos § + cos O C(_)—SG
cos @ sin @
__cos @sin? B+sin3 B+cos? @ sin +cos3 0

cos6@sinf
_ (sin® 8+cos3 8)+(cos 0 sin? H+cos? B sin 9)
a cosfsinf
_ (sin#+cos B)(sin? 8—sin O cos 8+cos? B)+sin O cos A (sin H+cos H)

cosfsinf
_ (sin#+cos 6)(sin? B+cos? §—sin 6 cos B+sin O cos B)

cos@siné

_ (sinfB+cos0) (1)

cos @ sin6
sin 6 cos 6

" cosfsinf cos 6 sin @
1 1

cosfO sin @
=secl + cosec 6

=RHS
2
8. (i) 1+& = cosecH
(1+cosech)
2
(i) 1+ 2" 0 _ ceco
(1+secH)
Sol:
. cot? 0
(I) LHS =1+ (1+cosecH)
29—
=1+ % (~ cosec?8 — cot?> 6 = 1)
=14 (cosecB+1)(cosec 6—-1)

(cosec 6+1)
=1+(cosec 8 — 1)
= cosec 0
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=RHS
.. tan? @
(i) LHS =1+ Trsec0)

_ (sec?6-1)
(sec6+1)
secO+1)(secH-1
=1+ ( (sec)t;+1) )
=1+ (sec6 —1)
=secH

=RHS

(tan2 9) cotd
cosec?d

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

9. 1+ =tané@

cosec?0
sec? 6 coth
cosec?6

1 cos 0
— cos?20 sinf
- 1

sin2 6

1 . 2
= X sin“ @
cos 0sin6
sin 6

cos 6
=tanf

=RHS
Hence, LHS = RHS

2 2
10. tan® @ N cot* @ 1

(1+ tan? 9) (1+ cot? 9)

Sol:
LHS = tan? 0 cot? 0
(1+tan26)  (1+cot29)

tan? 0 cot? 0
= (~ sec?  —tan? 6 = land cosec?6 — cot* 6 = 1)
sec2@  cosec?8

sinze cos:B 60 ‘\\’CJ
— €0s“6 1 sin‘6
= e = Q° oL
=sin%? 0 + cos? 0 K@ Q
=1 @

W\

= RHS
Hence, LHS = RHS Q% &Q
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sing (1+cos8)

11. - = 2cosect
(1+cos@)  sin@
Sol:
_ siné@ (1+cos6)
LHS = (1+4cos ) sin @
_ sin? 8+(1+cos 8)?
- (14+cos@)sinf

sin? 8+1+cos? 8+2cos @
(1+cos @) sinf
1+1+4+2cos¥@
- (1+cos @) sinb
_ 24+2cosf
_(1+cos 0)sin @
2(1+4cos0)
_(1+cos 6)sin6
_ 2
“sin®
= 2cosec 0
=RHS

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

tan @ . coto
(1-cotd) (1-tand

) =(1+secHcosecd)

Sol:
tan 6 cot@
LHS =
(1—cotf) (1-tanB)
tan 6 cot@
cos 6 sin 6
( “sin 9) ( “cos 9)
_ sinftanéf cos 8 cotf
(sinf—-cosf)  (cosB-sinbh)
sin Ox32 g—cos x2S o
- cos 6 sin 6

(sinf—cos 0)
sin? 9_c052 6
— cos@ sin6
(sin@—cos 0)
sin3 8—cos3 @

“cos@sin 6(sin 6—cos 8)
_ (sin@—cos 0)(sin? B+sin 6 cos +cos? B)

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

cosfsinf
sin 6 cos 6

cos@siné cos 6 sin6
sin @ cos 6

cosfsind cos B sinf
secOcosec 8 + 1

=1 + secOcosec 6
= RHS
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2 TR3
13. cos” 0 +— sin” 6 =(1+sin@cos)
(1-tan®) (sin@—coso)

Sol:

cos? @ sin® 9
(1-tanf) (sinf—cosh)
LHS = cos? 0 sin3 6
- (1—-tan@)  (sinf-cosH)
_ cos?@ sin® @

- _sinB in6— 0
¢! c0s8) (sinf—-cos @)

_ cos39 sin® @
- (cosf—sinf)  (sinf—cosh)
_cos39-sin39
- (cos68—sinB)
_ (cos@-sin8)(cos? B+cos Osin+sin? 9)
a (cos6—sinH)
= (sin? 6 + cos? 6 + cos 6 sin §)
=(1+sinf cos )
=RHS

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

= (1 + sin 6 cos )

14 cosd sin”0 =(cos@+sind)
"~ (1-tan@) (cos@-sind)

Sol:
LHS = cosf sin? 9
- (1-tan@) (cosf-sinB)
cosf sin?
sin@y i
(1_ 9) (cos 8—sin 6)

cos

___cos’6  sin®@
_(cos 6-sinf) (cosH-sinBh)
_cos?29-sin? 9
a (cosB6—sinB)
_ (cosB@+sin@)(cos 8—-sin )
- (cos6—sin0)
= (cos 8 + sin )
=RHS
Hence, LHS = RHS

1
(sinze—sin“e)

15. (1+tan2 9)(1+ cot? 9) =

Sol:
LHS = (1 + tan?0) (1 + cot? 6)
=sec? 6.cosec?8 (- sec?8 —tan? 0 = 1 and cosec® = cot?4 =1)
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1

cos?.sinZ @

1
(1-sin? @) sin2 @
_ 1

"~ sinZ@-sin* @
=RHS
Hence, LHS = RHS

16. tan 9 5+ coto > =singdcosd
(L+tan*@)"  (L+cot’ o)
Sol:
LHS =

tan @ cotf
(1+tanZ )2 = (1+cot26)2
_ tané cotd
- (sec28)2 = (cosec?6)?
_ tané coté
" sec*® ' cosectB
=310 o cos* 0 + <22 x sin* g
cos @ sin @
=sin @ cos® @ + cos O sin3 4

= sin Ocos O(cos? O + sin? 9)
=sinfcosf
=RHS

17. (i) sin® @+cos® @ =1-3sin® Hcos” &

(i) sin® @+cos* @ =cos® @ +sin* @

(iii) cosec@+cosec?d =cot* @+ cot® 0

Sol:

(i) LHS = sin® 0 + cos® 8
= (sin? 8)3 + (cos? )3
= (sin? 6 + cos? 9) (sin* O — sin? O cos? 6 + cos* 0)
= 1x{(sin? 8)? + 2 sin? O cos? O + (cos? )% — 3sin? B cos? 6}
= (sin® @ + cos? 8)% — 3sin? B cos? O
=(1)? — 3sin? 0 cos? O
=1 —3sin? 6§ cos? 0
=RHS

Hence, LHS = RHS

(i))LHS = sin? O + cos* @
=sin? 0 + (cos? 9)?
=sin? @ + (1 — sin? §)?
=sin?60 + 1 — 2sin? @ + sin* 0
=1—sin?4 +sin* 9
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=cos? 6 + sin* 0
= RHS
Hence, LHS = RHS
(iii) LHS = cosec*8 — cosec?6
= cosec?8(cosec? — 1)
= cosec?6x cot? 9 (- cosec?8 — cot? 0 = 1)
= (1 + cot? B)x cot? 6
=cot? 6 + cot* 4
=RHS
Hence, LHS = RHS

. 1-tan?@
18. (1) ———
® 1+tan® @

.. 1-tan®@ )
) —————=tan“ @
(i cot?’—1

= (cos2 0 —sin? 9)

Sol:
. 1-tan?6
1) LHS =
( ) 1+tan2 @
_sin2 2]
— __cos?6
sinZ 6
cos26
_ cos?9-sin? 6
" cos2 B+sin2 6
_ cos?@-sin%6
- 1
= cos? 6 —sin? 6
= RHS

.. 1-tan? 0
(i) LHS oy
sin2 6
- “cos20
cos2 0
sin29
cos? §—sin? 6
cos2 6

= Sinzz Q \C)

S RO

= RHS )
N
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o tand tan 0
19. (i =2 0
()(sec 0-1) " (sec 6+1) Fosee

cot +(cosec0+1)
(cosecd+1) cotd

=2secd

Sol:

. tan @ tan @

(I) LHS = (sec6-1) (secH+1)

_ secO+1+secH-1

=tang {(sec 6—-1)(sec 9+1)}
2secO }

(sec26-1)

2secH
=tan 0%

tanZ 0
_ ~HsecH

=tané {

sin @

= 2cosec 0

=RHS
Hence, LHS = RHS

.. cot® (cosecH+1)

(”) LHS = (cosec 6+1) cotf
_ cot? 8+(cosec 8+1)?
- (cosec 6+1) cot @
_ cot? 8+cosec?8+2cosec +1
- (cosec 8+1) cot@
_ cot? B+cosec?8+2cosec B+cosec?O—cot? 0
- (cosecO+1) cotd
_ 2cosec?8+2cosec
- (cosec 6+1) cotf
_ 2cosecB(cosecf+1)

- (cosecO+1) coth
_ 2cosect

~ coth

1 sin @
= 2X — X @
sinf@ cos#@

= 4SsecC 0 ’\O
:;HSQ Q)b é’\

Hence, LHS = RHS
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secd-1  sin’@
secd+1 (1+cosd)’

secf/—tand  cos’ 6
secH+tané (1+sin0)2

(i)

(ii)

Sol:
(LHS =

secH—-1
secO+1

_ (1-cos 0)(1+cos ) Dividing the numerator and
~ (1+cos8)(1+cos6) denominator by (1+cos6)

_ 1-cos?6
- (1+cos 6)2
_ sin?0
" (1+cos 0)2
=RHS
. secf—tan@
(") LHS = secf+tan 6

1 sin 6

— cos@ _cosh
1 sin 6

cos O cos6

" 1+sin6
_ (1-sin6)(1+sin ) Dividing the numerator and
~ (1+sin@)(1+sin6) deno min ator by (1+cos )

_ (1-sin?#9)

- (1+sin8)2
cos? 6

- (1+sin8)2

=RHS

1+5|n0 .. fl—cosé?
21. secfd+tand il) ,[——— =(cosecd —cot @
0 ing ( ) (i) 1+cosé@ ( )

i )\/1+cos:9 \/1_C039=2003ec0
1-cosé 1+coséd
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Sol:

1+sin @
1-siné

(i) LHS =

_ |(@+sin@) _ (1+sinB)
~ A/ (1-sin®) ” (1+sin )

(1+sin 8)2
1-sinZ2 8
_ [(1+sin6)2
cos2 6

_ 14sin@

cos @
_ 1 sin@

cos @ cos 6

= (secf +tan @)
=RHS
1-cosé@

1+cos6@

(1- cosG) (1—cos8)
(1+c050) (1—cos6)

_ |(A-cos6)?
1—-cos2 6
(1 cos 6)2
" sin2g

1 cos @

(ii) LHS =

sinf  sin@
= (cosec 8 — cot0)

= RHS
(iii) LHS = J1+c059+J1—c050

1—cos 6@ 1+cos6@
_ (1+cos 09)2 n (1-cos 6)2
"\ (1—cos @) (1+cos 6) (14+cos 8)(1—cos )
_ |(1+cosH)? n (1-cos )2
- (1-cos?9) (1-cos20)
_ |(1+cosH)? (1-cos )2 .
- \/ sinZ2 @ + \/ sinZ @ 0 \§)
_ (14cos ) n (1—cos 8) Q
- L sin99 L seine @
_ 14+cos6@+1-cos
- sin @ &6 Q
=2 \f'b

sin 6
= 2cosecd
= RHS Q% KQ
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cos’@+sin’@ cos’H—sin®O
cosfd+sind  cos@—sinb
Sol:
cos3@+sin®6  cos®H-sin® 0
LHS = - -
cosf+sin 6@ cosf—sin@
_ (cosB+sinB)(cos? B—cosBsinf+sin?P) = (cos H—sinB)(cos? B+cos @ sin H+sin? H)
(cos 6+sin @) (cosB—sin )

= (cos? 0 + sin?  — cos O sin B) + (cos? O + sin? B + cos O sin 6)
=(1—cosOsinf) + (1 + cosBOsinb)
=2
=RHS
Hence, LHS = RHS

23, sin@ B sing 9

(cotd+cosecd) (cotd—cosecd)
Sol:
sin @ sin @
LHS = (cotB+cosec 6) - (cot@—cosec 0)
—sin@ {(cot 6—cosec 8)—(cotOB+cosec 9)}

(cotB+cosec B)(cotO—cosec 6)
—2cosecl

=sinf@ { —
=sin d.2cosecd

) (- cosec? — cot? 0 =1)

. 1
=sinf X2X —
sin 6
=2

=RHS

i sine—c059+sin0+cose_ 2

24. - - =
sin@+cos® sin6—cos6 (Zsin2 49—1)

(ii) sin0+cos«9+sin0—c036= 2
sin@—-cos@ sin@+cosé (1—200529)

Sol:
(I) LHS = sinf—cos 6 sin 8+cos 6

sinf+cos @ sinf—cos 6
_ (sin@-cos 0)?+(sin B+cos )2
- (sinB@+cos 0)(sin8—cos )
sin? 8+cos? -2 sin 6 cos O+sin? B+cos? B+2 sin O cos O

sinZ 8—cos2 0
1+1 ) 2
= v sin“6 +cos* 0 =1
sin2 §—(1-sinZ2 9) ( + )
_ 2
sinZ 6—1+sin2 @
2

" sin26-1
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=RHS
.. sinf+cos@ = sinf-cosb
(”) LHS = sinf—cos@  sinf+cosb
_ (sinB+cos 8)?+(sinH—cos 6)?
(sin@—cos 0)(sin 8+cos 6)
_ sin? 8+cos? 8+2sin 8 cos B+sin? B+cos?0—2sin b cos O
(sin2 6—cos? 6)
1+1 ) 2
= ©sin“ @ +cos“ 6 =1
(1—cos20)—cos? 8 ( + )
_ 2
1-2cos2 60

=RHS

1+cos@—sin 6
sing(1+cos0)

Sol:
1+cos 8—sin? @
LHS = sin 8(1+cos 6)
_ (1+cos 8)—(1—cos?6)
" sinH(1+cos )
_ cosB+cos? 0
" sin6(1+cos )
_ cosf(1+cos )
" sin 6(1+cosB)
_cosé@

=cotd

sin @

=cotf

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

26. (i) coseco+cotd (cosecd + cot6’)2 =1+ 2cot? 6+ 2cosech cot @
cosecd —cotd
(i) seco+tand (secd+tan 0)2 =1+2tan’ @+ 2secdtan @
secd—tan @
Sol:
(I) Here cosecO+cotf

cosecO—cotl
_ (cosecB+cotB)(cosecH+coth)

- (cosecO—cotB)(cosecf+cotO)
_ (cosecB+cot8)?

" (cosec26—cot? )

_ (cosecO+cot 8)?

- 1

= (cosec + cot §)?

Again, (cosech + cot9)?
= cosec?6 + cot? 0 + 2cosech cot
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=1+ cot? @ + cot? O + 2cosech cot (- cosec?d — cot? 6 = 1)
=1+ 2cot? + 2cosech cot O

(“) Here secf+tan @

secf—tan@
_ (secO+tan@)(secH+tan )
a (secf—tanB)(secH+tanb)
_ (sec@+tanh)?
" sec2f-tan26
_ (sec@+tanh)?

1

= (secH + tan )2

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

1+cos@+sin@ 1+sind
1+cos@—-sind  cosé
sin@+1-cos@ 1+sind
cos@—1+sind  cosé

27. (i)

(i)
Sol:

. _ 1+cosBf+sinf
(I) LHS = 1+cosf—-sinb

_{(1+cos 8)+sin 8}{(1+cos B)+sin 6} Multiplying the numerator and
{(1+cos 8)—sin B}{(1+cos B) +sin 8} denominator by (1+cos 8 +sin &)

_ {(1+cos 8)+sin 6}?
{(1+cos 8)2-sin2 6}
_ 1+cos? 0+2 cos+sin? §+2 sin (1+cos 9)

1+cos? 0+2 cos B—sinZ 0
_ 242cos6+2sinf(1+cosB)

" 1+cos2 642 cos 6—(1—cos? )
_ 2(1+cos@)+2sinf(1+cos )

2cos26+2cos0
_ 2(1+4cosB)(1+sinB)

2cosO(1+cosB)
_ 1+sin@

cosf@

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

cosf—-1+sinf

_ (sinf+1-cos 8)(sinf+cosH+1) MUItiplying the numerator.and
(cos—1+sinf)(sin6+cos 6+1) denominator by (1 +€0S €-F sin'§)

_ (sinf+1)®-cos? 6

"~ (sin B+cos 0)2—12

_ sin?@+1+2sinf-cos? 6

" sin2 0+cos? 6+2 sin 6 cos -1
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_ sin? 6+sin? 6+cos? 8+2sinH—cos? 9

2sinf cos @
_ 2sin?6+2sin 0
2sin 0 cos 6

_ 2sinf@(1+sin0)
2sin 0 cos 6
_ 1+sin@
" cos@
= RHS
sing cosé
28. + =1
(secd+tanO—1) (cosecd+cotd—1)
Sol:
sin @ cos 6
LHS = (secO+tan6-1)  (cosec B+cotfH-1)
sin 0 cos 6 cos @ siné
" 1+sinf—cos O 1+cosfO—sinf 1
=sinf cosd [1+(sir1 6—cosf) 1—(sinf-cos 6)]

1—(sinf8—-cos B)+1+(sinO—cos )

1+ (sin8—cos 0)}{1—(sin 6—cos 0)}
1-sin 6+cos 6+1+sin6—cos 6

=sin 6 cos O [{

=sind cos 9[ 1—(sin8—cos 0)2

_ 2sinfcos 6

" 1—(sinZ 6+cos2 H—2sin 6 cos )

_ 2sin6cosB

" 2sinBcosh

=1

= RHS
Hence, LHS = RHS
sin@+cos@ sin@—cosd 2 2

29 - + — = . = -

sing—cosg sin@+cosd (sin’@—cos’ @) (2sin*0-1)
Sol:
We have sin8+cos 6 sin8—cos 6

sinf—cos 6 sin 8+cos 6
(sin 8+cos 0)%+(sin 8 —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
sin? HEcos2 2]

sinZ §—cos? 0

Again,

sigZ 6—cos? 09

sin2 0—(1-sin2 6)

2sin20-1
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30 cos@cosecld —sin@secd — cosech —sec O

cos@+sinéd

Sol:
LHS =

cos BcosecH—sin OsecH

cos 0+sin O
cos6 sin6
— sin 0 cosf
cos B+sin 6

cos? @—sin? @

" cos@sin 6(cos O+sin0)
_ (cosB@+sinB)(cos O—-sin )

cos 6 sin 8(cos 6+sin 0)
_ (cosB-sin@)

cos @ siné
1 1

~ sin@ cosf@
= cosec 8 —secO

= RHS
Hence, LHS = RHS

31. (1+tané&+cot 6?)(sin 6 —cos 6?) = (CS:Z:;Q — C::Ce;;eJ

Sol:
LHS = (1 +tan 8 + cot@)(sin 6 — cos O)
=sinf + tanfB sin OB + cotOsin@ — cos @ — tan b cos 8 — cot O cos

. . 6 . ino
=sinf + tan 6 sin +Cfi><sm9—c050—&xc059—cot9c050
sin 6 cosf
=sinf +tanfsinf + cosf — cosf —sin@ — cot @ cos O
=tanOsin @ — cotO cos O

_ sin@ 1 cos 6 1
" cos8 " cosech sinf secé@
1 1 1 1
= X X secO — XcosecH
cosecl  cosecl secl secH
secO cosect

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

cot’ O(secd-1) sec®d(sind-1)

32. - + =0
(1+sing) (1+seco)
Sol:
__cot?f(secH-1) , sec?O(sinf-1)
LHS = (1+sin 6) (1+secH)
cosZG, 1

1.

— sinZ 6 cosf D coszgom 6-1)
1+sin @ 1

( ) (1+cos 0

)



http://cbs.wondershare.com/go.php?pid=5239&m=db

https://millionstar.godaddysites.com/

| Class X Chapter 8 — Trigonometric Identities

Remove Watermark

Wondershare

PDFelement

cos2 0 1-cos 9) (sin6-1)
— sin? 9\ cos @ cos2 6

1+sin 6 cos 6+1
( ) ( cos 60 )

cos? @(1—cos ) (sin®—1)cos 6
" sin20 cosO(1+sinf) = (cosO+1)cosZ O
cosO(1—cos ) (sin@-1)cos 6
" (1-cos26)(1+sin) = (cosO+1)(1—sinZ @)
cos6(1—cos ) —(1sin @) cosB
(1—cos@)(1+cosB)(1+sinf)  (cosO+1)(1-sinB)(1+sinb)
cos 0 cos@

= (1+cos@)(1+sinf) (cosB+1)(1+sinb)
=9
=RHS

1 1

1-sin®@cos’ O

N
3 (sec?6—cos? 6’)+(cosec20—sin29) (sin® gos? 6) =
Sol:

1 ) 2
sin® 6 cos“ 6
sec? 9 cos2 6  cosec26-sin? 9}( )

= {
cos2 0 sin? 6 . 2 2
{1 cos* 9 1-sin* 9}(Sln 0 cos 9)

cos? 0 n sin? 6
(1—cos2 0)(1+cos20)  (1-sin? 8)(1+sin? 6)
[ cot? 0 tanZ 6
14+cos26 = 1+sin26
cos* 6 sin* 0
1+cos? 92 1+sin2 0
(cos?6) (sin2 9)?
1+cos26 1+sin2 @
_ (1-sin?80) | (1—cos?6)?
1+4cos? 6 1+sin2 8
(1-sin? 6)?(1+sin?)+(1—cos? 8)?(1+cos? 9)
(14sin? 6)(1+cos? 6)
cos* 6(1+sin? 0)+sin* 8 (1+cos? 6)
1+sin2 @+cos? 8+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? 8)%+(sin? 8)?+sin? A cos? 6(1)
2+sin? 0 cos? @
(cos? 8+sin? 8)%—2sin? 0 cos? B+sin? B 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

} (sin? @ cos? 6)

] sin? @ cos? 6

2+sin?6cos’ 0
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(sinA-sinB) (cos A—cosB) _

34. +-— - =0
(cosA+cosB) (sin A+sinB)
Sol:

inA—sinB A— B
LHS = (sinA-sinB) (c'os c'os
(cosA+cosB) (sinA+SinB)
_ (sinA—sinB)(sinA+sinB)+(cosA—cosB)(cosA—cosB)
B (cosA+cosB)(sinA+sinB)
_ sin? A-sin? B+cos? A—cos? B
B (cosA+cosB)(sinA+sinB)
_ 0
B (cosA+cosB)(sinA+sinB)
=0
=RHS
tan A+tan B
—— =tan Atan B
cot A+cotB
Sol:
tanA+tanB
LHS = anA+tan
cotA+cotB
_ tanA+tanB
-1, 1
tanA tanB
_ tanA+tanB
— tanA+tanB
tanA tanB
_ tanAtanB(tanA+tanB)
B (tan A+tanB)
= tanA tanB
=RHS

Hence, LHS = RHS

36. Show that none of the following is an identity:
(i) cos®@+cosd=1
(ii) sin?@+sing=2
(i) tan*@+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.
(ii) sin? 6 + sinf = 1
LHS = sin? 60 + sin 6
=1—cos?8 +sin6
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=1 — (cos? @ — sinB)
Since LHS # RHS, this is not an identity.
(iii) tan? @ + sin @ = cos? 0
LHS = tan? 0 + sin 6
sin? @

= sin 6
cos2 0 +
1—cos26 .

= + sin @

cos2 0

=sec’8 —1+sin6f
Since LHS # RHS, this is not an identity.

37.  Prove that (sin 0 —2sin® 49) = (2 cos® 6 —cos H)tan 0

Sol:
RHS = (2cos® 0 — cos0) tan 0
= (2cos? 6 — 1)cos X ::;(;
=[2(1 — sin? @) — 1]sin 6
(2 —2sin?6 — 1)sin 6
(1 —2sin? ) sinf
= (sin@ — 2sin% 9)
=LHS

Exercise — 8B

1. If acosg+bsind=m and a sind—bcosg =n, prove that, (m’ +n*)=(a’ +b?)

Sol:

We have m? + n? = [(acos @ + bsin0)? + (asinf — b cos 0)?]
= (a® cos? 8 + b? sin® 6 + 2ab cos 6 sin B)
+ (a”sin?  + b? cos? 8 — 2abcosH sin 6)
= a? cos? 0 + b%sin? 6 + a? sin? § + b? cos?
= (a%cos? 6 + b?sin? 0) + (b% cos? 6 + b? sin? 9)
= a?(cos? 0 + sin? 0) + b?(cos? 6 + sin? )
=a?+b? [+ sin®+cos? = 1]

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

2. If x=asec @+btanfand y=atan @+b secé, prove that (x2 —yz)z(az—bz).

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

Hence, x? — y? = q? — b?

3. If (Esine—lcosejdand (5
a b a

Y o Xy
cos@+-=sin@ |=1, prove that | — += |=2.
b a> b

Sol:

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

= (—sm 6+ cos 29 —2= stchosH) =1 . (1)
Again, (;cos@ +;sm 0)=1
Squaring both side, we get:
(Ecos 0 +Xsin 9)2 = (1)?
(—cos 0 + sm 0 +2 X = schos 0) = ..(ii0)
Now, addlng (|) and (ii), we get

(—sm 9+ ~cos® 6 — 2 X = sm9c030)+ (—cos 9+ sm 0+2— X

;stcosH)
=>—sm 9+ cos 9+ ~cos? 9+ ~sin? 0 = 2
(—sm 9+ cos 9)+( cos 9+ sm 0)=2

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

2 2

:;4.2’_2:2 [ sin? @ + cos? 0 = 1]
a2y
o= E—Z

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

Sol:
We have (secf +tanf) =m ... (i)
Again, (secf —tanf) =n ... (ii)
Now, multiplying (i) and (ii), we get:
(secO + tanf)x(secH —tanf) = mn
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=>sec’?0 —tan’ 6 = mn
=>1=mn [ sec? —tan? g = 1]
~mn=1

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

Sol:
We have (cosec 8 + cotf) =m  ....(0)
Again, (cosec 8 —cotf) =n .. (i)
Now, multiplying (i)and (ii), we get:
(cosecO + cotB)x(cosecO — cotf) = mn
= > cosec?6 — cot? 0 = mn
=>1=mn [~ cosec?d —cot?g = 1]
smn=1

2

3 3 X [y %
6. If x=acos’@and y=Dhbsin° @, prove that (g] +[—j =1.
Sol:
We have x = acos® 6
=> E =cos36 ..(0)
Again,y = bsin30
=> % =sin30 ... (i)
2

Now, LHS = (2)5 + (&)

= (cos? 0)§ + (sin3 9)5 [From (i)and (ii)]
= cos? 0 +sin? @

=1

Hence, LHS = RHS

7. If (tan@+sin@)=mand (tan&—sin ) =n, prove that (m2 —n2)2 =16 mn.

Sol:
We have (tan@ + sinf) = mand (tanf —sinf) = n
Now, LHS = (m? — n?)?
[(tan @ + sin §)? — (tan O — sin 6)?]?
[(tan? 6 + sin? § + 2 tan 6 sin O) — (tan? @ + sin? 6 — 2 tan', §in H)]?
= [(tan? @ + sin? @ + 2 tan O sin § — tan? O — sin? O + 2 tan B.8in §)]>
= (4 tan 0 sin )2
= 16tan” 6 sin? 0
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_ sin?9 . 5
=16 ——,sin"6
_ (1-cos? 8) sin? 6
=16 cos2 8

= 16[tan? (1 — cos? 6)]
= 16(tan? # — tan? @ cos? )
sin? @

=16(tan? 8 — —g X cos? 6)s

= 16(tan? @ —sin? 9)

=16(tan @ + sinf)(tan 8 — sin B)

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

8. If (cotd+tand)=mand (secd—cosd)=n prove that (m2n)’s —(mn?)% =1
Sol:

We have (cotf +tanf8) = mand (sec —cosf) =n

Now, m?n = [(cot 8 + tan 0)? (sec 8 — cos 0)]
1 2, 1
= [(tane + tan8) (cose cos 0)]
_ (1+tan?6)? % (1—cos? 0)
~ tan?@ cos6
_sec*f _ sin?6
" tan260 " cos6
_sec*d _ sin?46
~ sin26 cos @
cos2 @
_ cos?Oxsec*d

cosfO
=cos O sec* O

1
=—Xsec*f =sec?0
sec@

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

tan @ cosZ 0
_sec’0 _ sin*@

tanf  cosZ0

sec26 _ sin*@
=me X cazg

cos 6
__sec’fxsin® 9

cos? 0

cosf@
1 sec3 6 3
= X = tan° 0
cos20  cos@

2 2
~» (mn?)3 = (tan3 0)s = tan? 4
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Now, (mzn)é — (mn2)§
=sec’f —tan’0 =1
=RHS

Hence proved.

9. If (cosecd—sin@) =a’and(secd—cosd) =b®, prove that a’b*(a’ +b?) =1
Sol:
We have (cosec 6 — sin9) = a3
=>ad= (L—sine)

1-sin? @ cos? 6
=> g3 _( )_

sin 6 sin 8

2
_cos®g
1
sin3 @
Again, (secd — cos9) = b3
— 3 1
=>b° = (m—cose)

_ (1—cos?6)
cos @
_ sin?9

cos 6
2
in30
b= sml
cos3 6
Now, LHS = a?b?(a® + b?)
— a4b2 + a2b4
= a3(ab?) + (a?b?)b3

_cos?9 Icos?» 9 sin3 9] IcosS 9 sin3 9] % sin? @

sin @ sin3@ cos30 sin30 cos36 cos @
cos 2] sin? 0
><s1n9+cos€>< p—

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

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

Sol:
Given,(2sin8 +3cosf) =2 .. (i)
We have (2sin8 + 3 cos 8)? + (3sinf — 2 cos §)?
=45sin?0 + 9cos? 0 + 12sin6 cos  + 9sin? O + 4 cos? § — 12 sin B-cos 6
= 4(sin? O + cos? 8) + 9(sin? O + cos? 9)
=449
=13
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i.e., (2sin@ + 3 cos0)? + (3sinf — 2cos H)? = 13
=> 22+ (3sinf —2cos0)? =13
=> (3sinf —2cosh)? =13 — 4
=> (3sinf —2cosh)? =9
=> (3sinf —2cosf) = 13

11 If (sin@+cos ) =~/2, prove that cotez(\/i+1).

Sol:

We have, (sinf + cos6) = /2 cos 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
= cotfd —m
1 (V2+1)
= cotf = (ﬁ—1x(m
= cotf =(ﬁ—+1)
2—1
= cotf =(ﬁ—1+1)

~cotf =(2+1)

12. If (cos@ +sin 9)=J§sin 6, prove that (sin&—cose)zﬁcose.
Sol:
Given:cos @ + sin@ = v/2sin 6
We have (sin + cos 8)? + (sin 8 — cos 6)? = 2(sin? 6 + cos? 6)
=> (\/Esine)z + (sin@ — cos ) = 2
=> 2sin? 6 + (sin@ — cos §)? = 2
=> (sinf — cos§)? = 2 — 2sin? 0
=> (sinf — cos #)? = 2(1 — sin? 6)
=> (sinf — cos §)? = 2 cos? 0
=> (sin@ — cosB) = V2 cosf
Hence proved.

13. If sec@+tan@= p, prove that

() sec@:i(péj (i) tanezl[p—ﬂ Giiy sing— 2~
2 p 2 p pZ el
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Sol:

(i) We have, sec+tand=p
sec0+tan9><sec¢9—tam9 _

1 secd —tand
sec’d—tan’ 6

secO—tand
1
secd—tand

=p
1

=secfd—-tand =
p
Adding (1) and (2), we get

2secd = p+1
p

:secezl(mlj
2 p

(ii) Subtracting (2) from (1), we get
2tan @ = ( p- i)
p

:tanezi(p—ij

2 p
(ii1) Using (i) and (ii), we get
. tan @
sinf =——
secd

M

pe]

QS
p?-1 60 N

-.osinf = o711 Q)

2 —
14. If tan A = n tan B and sin A =m sin B, prove thatcos® A= (m 1) : 6
(n*-1) Q
Sol: \\O Lo
We have tan A=ntan B N <
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=cotB=—— ...
A (i)
Again, sin A=msin B
= cosecB :_l ........ (i)
sin A
Squaring (i) and (ii) and subtracting (ii) form (i), we get
2 2
= _mz ————=cosec’B—cot’B
sin© A tan® A
m?  n’cos _

sinZA sin?A
= m*—n’cos’ A=sin’ A
= m’ —n®cos® A=1-cos” A
=n®cos’ A—cos’ A=m* -1
= cos” A(n* -1) =(m* -1)

= Ccos* A=

2

: . . m fn
15. 15.if m=(cos@—sind)and n=(cosd+sin ) then show that \/:+ —
n \m (1-tan’*6

Sol:

LHS =\/§+\f
ym
Jn o Jm

3|

_ (cos @ —sin @) + (cos @ +sin &)
JJ(cos9—sin )(cos 0 +sin )
3 2cos 6

- Jcos? 6 —sin? 0

3 2cos 6

- Jcos? 6 —sin? 0
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(ZCOSQ
cosé j
cos? @ —sin’ @
cosé

B 2
\/00526?_ sin” @
cos’@ cos’ 6
B 2
- JV1-tan?6

=RHS

Exercise — 8C

1. Write the value of (1—sin2 6?)sec2 0.

Sol:

(1 —sin? 8) sec? 0
= cos? 6 X
=1

cos26

2. Write the value of (1—cos2 6’)cosec2 a.

Sol:

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

3. Write the value of (1+tan2 6’)cos2 0.

Sol:

(1 + tan? @) cos? <
1

= sec? OX —— 0 \O
- el

4. Write the value of (1+ cot? 6?)sin2 0. (&% Q
N

Sol:
= (1 + cot? §) sin? 4 Q%
! O

= cosec?Ox

- p—— N Q)’b
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5.  Write the value of (sin2 9+#).

1+tan® @
Sol:
.2 1
(Sm o0+ 1+tan2 9)
_ .2 1
= (sin“ 0 + P e)
= (sin? 0 + cos? 9)

=1

6.  Write the value of (cotze— ! )

sin® @
Sol:
29 1
(COt 0 sin? 9)
= (cot? O — cosec?0)

=1

7. Write the value of sin 9003(90°—9)+cos @sin (90°—9) \

Sol:

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

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

Sol:
cosec?(90° — @) — tan? 6
=sec?f —tan? 0

=1
9. Write the value of sec? #(1+sin8)(1-sin6). ’ O@
Sol: 60 \'\
Sec?0(1 + sin 8)(1 — sin 6) Q @)

=sec? (1 — sin? 6) % Q&(b

—-_1 2 K
75 X cos” 6
:(ios <j\'® %‘
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10.  Write the value of cosec” (1+cos8)(1-cosb).

Sol:
cosec?0(1 + cos 8)(1 — cos 6)
= cosec?6(1 — cos? )

1 )
= X sin“ 0
sinZ @

=1

11, Write the value of sin 9cos® 0(1+tan’ 6)(1+cot’ 6).

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

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

= sin2 @ cos? O %
=1

12. Write the value of (1+tan” @) (L+sin 0)(1—sin 6).

Sol:
(1 +tan?6) (1 + sin8)(1 — sin 6)
=sec? (1 —sin? 6)
—_1 2
= g Xcos” 6
=1

13. Write the value of 3cot? &—3cosec’d.
Sol:
3 cot? @ — 3cosec?O
= 3(cot? § — cosec?6)

=3(-1
=-3
: ) 4
14.  Write the value of 4tan® 0 ————.
cos” 6
Sol:
4tan?6 —

cosZ 6
=4tan’6 — 4sec?d
= 4(tan’? O — sec? 0)
=4(-1)
= -4
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tan® @ —sec? @

15. Write the value of > —.
cot® @ —cosecd

Sol:

tan? f—sec? 0
cot? @—cosec?6
_ -1
—t

=1

16. If sind= % write the value of (BCot2 9+3) .

Sol:
As,sin 0 = %
1 .

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

=3(cot’6 + 1)

= 3cosec?6

=3(2)* [Using (1]

=3(4)

=12

17. If cos@ = % , write the value of (4+4tan2 0) .

Sol:
4 + 4tan?6
= 4(1 + tan® )
=4sec’ 9
4
" cos29
4
=—
(3)

= % Q .\Q
g O
=9
RTN
18. If cos@ = l, write the value of (tan+cotd). %
T RN
Sol: \\\ Q)‘b

Assin?60 =1 — cos? 6 \&\ \
\&\
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=1-(z)
B 25
_»
625
_ 625-49
T 625
.2 576
= Sin = —
625
. 576
= sinf = [—
625
= sinf = —
Now,
tan 6 + cot @

_ sin@ | cos#@

" cos@ sin 6
_ sin?f+cos? 0
cos 6@ sin6
1

.25
25 25

~

=

)
— 625
" 168

(secd-1)

19. If cos@ = g, write the value of .
3 (secd+1)

Sol:
Sec6-1
secH+1

WR R e

1
mlHAlA/—\
~— +

wlu
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(cos@—sind)

20. If 5tané@ =4, write the value of - .
(cos@+sin6)

Sol:

We have,
5tanf = 4
=tanf = %
Now,

(cos 8—sinB)
(cos 8+sinB)
(cos 0 sin6

~cos0) o .
= -cosg cosf- (Dividing numerator and denominator by cos 0)

cos @  sin 6)
cos O cos@

AN
21. If 3cotd =4, write the value of 3RA s!nH)
(4cos6—sin o)

Sol:
We have,
3cotld =4

4
:cot9=§

Now,
(2 cosB+sin0)
(4 cos8—-sinB)
(2 cos @ | sin 9)
— \sin@ sinf
(4 cos 9_sin 6)
sin® sin@

- EZ cot Zili @
(2>C<§+1) 0 ’\O
s @b o

6 1

S >
= S b

(Dividing numerator and denominator by sin )

1
R
R
N—|

[y

BB

/é .

@60
%
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-u
T 13
1. (1-cos’0)
22. If cot@ = —=,write the value of -————.
J3 (2 —sin 0)
Sol:
We have,
1
CotO = =

= cotf = cot (g)
=0==
3

Now,
(1-cos? 8)
(2—sinZ 6)
_1meot(?)
a 2—sin2(§)

1. (cosec’d-sec” 0)
23. If tan@ = —, write the value of

N3

(cos ec?6 —sec’ 6) '
Sol:

(cosec?0-sec? )
(cosec?0+sec? 0)

_ (1+cot? 8)—(1+tan? 0) @
(1+4cot2 0)+(1+tan2 9) S
(1475)-(1+tanZ0) 60 ’\\'C)

- ey G
(1+m)+(1+tan2 0) @

_ (I435—1-tan?9) K% Q

a (1+ﬁ+1+tanz 0) \'@

—L__tan?29) %

— _tan?6

C

(tanl2 9+tan2 6+2) Q &Q
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(5 -

() +("+2

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

Sol:

We have,

cotA = il
3

=cot(90° — B) = g (4s, A + B = 90°)

~tanB = il
3

25. If cosB= gand (A+B)=90°, find the value of sin A.

Sol:

We have,

cosB = 3
5

= c0s(90° — 4) = % (As,A+ B =90°)

. 3
~Sind ==
5

26. If /3sin@=cos@and @is an acute angle, find the value of .

Sol: <
We have, Q X C)
Slen

V3sin® = cos @
i 0
=>cose_ﬁ 6 Q&

= tanf =

5l
S
%
¢

= tan 6 = tan30°
~ 6 =30° Q QQ
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27. Write the value of tan10°tan 20°tan 70°tan80°.
Sol:
tan10° tan20° tan70° tan80°
= cot(90° — 10°) cot(90° — 20°) tan70° tan80°
= cot80° cot70° tan70° tan80°

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

=1

28. Write the value of tanl°tan2°........ tan89°.
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%tan3° ... tan45° ...cot3° cot2°cot1®

1 1 1
=tan1° X tan 2% x tan 3°x ...X1X ...X
tan3% tan20 tan1©
=1

29. Write the value of cosl1°cos?2°........ cos180°.
Sol:
Cos 1° cos2° ... cos 180°
=cos 1% cos2° ...cos90° ...cos 180°
=c0s1%co0s2°...0...cos 180°
=0

30. IftanA= % find the value of (sin A+cCos A)sec A

Sol:
(sinA + cosA)secA

= (sinA + cosA) —
coSsA

__SinA | cosA

- cosA COSA
=tanA+1
_ 5 1

T12 1
_ 5%12

12
_17

T 12

31. If sin0:cos(0—45°),where 6 is acute, find the value of 4.

Sol:

We have,

Sin @ = cos(8 — 45°)

= c0s(90° — 8) = cos(6 — 45°)
Comparing both sides, we get
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900 — 9 =6 — 45°
=6+ 6 =90° + 45°

= 26 = 135°
135\°

=0=(3)

~0=675°

32. Find the value of $in50 + cosec40 —4co0s50°cosec40°.
cos40°  sech0°

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

cos 400 sec500

cos(90°-50° sec(90%-40° .
_ cos( ) ( ) _4 sin(90° — 50°) cosec 40°

cos 400 sec500

cos 40° = sec50° . 1
= — 45in 40° x —

cos40%  sec50° sin 400
=14+1-4
=-2

33. Find the value of sin48°sec42° +cos48°cosec42°.
Sol:
Sin 48° sec 42° + cos 48° cosec 42°
=sin 48° cosec(90° — 42°) + cos 48° sec(90° — 42°)
= sin 48° cosec 48° + cos 48° sec 48°

. 1
=sin48%x — + cos 48° x
sin 489 cos 489
=1+1

=2

34. If x=asin@and y =bcos®, write the value of (bzx2 +a’y? )

Sol:

(b2x2 + a2y?)

= b?(asin8)? + a?(bcos 6)?
= b%a?sin? O + a’b? cos? 0
= a?b?(sin? 6 + cos? 0)

=a?b?(1)
- a2b2
5 . , 1
35. If 5x=sec¢9and;:tan6?, find the value of 5| x - |
X
Sol
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= % (25x2 — E)

e
= % [(sec 8)% — (tan 6)?]
=§ (sec? 8 — tan? 0)
= (D

1

5

N

36. If cosecd =2xandcotd = % find the value of Z(XZ —i].

Sol:

:% [(Zx)2 - (%)2]
=1 [(cosec 6)? — (sec§)?]

=% (cosec?8 — sec? 9)
1
=> @

N |-

37. If secd+tan@ = x, find the value of secd.

Sol:
We have,
SecO +tanf =x .....(0)
secO+tanf  secH-tanf
1 secOd—tan8
sec?f0-tan? 0
secO—-tanf

1 _x %
secf—tan6@ 1 -
=>sec9—tan9=§ ... (M0) 60 c’)\.\o
Adding (i)and (ii),we get 66
2secld =x+ : K
x \@ Q

= 2secH = x2x+1 %
~secl = X4l OQ

2x A
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€c0s38°cosec52°

38. Find the value of )
tan18°tan 35°tan 60°tan 72°tan 55°

Sol:
Cos38° cosec 52°
tan 189 tan 35% tan 60° tan 720 tan 550
_ cos 38° sec(90°-529)
- cot(900-189) cot(90°9-359) tan 60° tan 729 tan 55°
_ cos 38° sec 38°
"~ cot 720 cot 550 tan 600 tan 720 tan 55°

cos 38%x 5
- cos 38
1 1
——X———=X+y/3X tan 720X tan 550
tan 729" tan 550 V3

1

V3

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

40. If secd = x, write the value of tané.
Sol:
As, tan? 6 = sec?6 — 1
So,tanf = Vsec26 —1=+vVx2 -1

Formative Assessment

2 o 2 o
C95256 +0932 34 +3tan®56°tan?34° =?
1. SIN“56°+sin“34°
@ 3 (b) 4
(c)6 (d)5
Answer: (b) 4
Sol:

cos?56%+cos? 349
sinZ 569+sinZ 340
_{cos(90°—34°)}2+cos2 340
- {sin(909-349)}2+sin2 340

+ 3 tan? 56° tan? 349\

+ 3{tan(90° — 34°)}? tan? 349

22340 cos2 340 *.+ €0S(90°—8) =sin 6{5iN(90°%= ¢
=S 38 100 3+ 3 cot? 34° tan? 349 ( ) ( )
cos? 349+sin? 34 =cosdand tan(90%=8) = ¢otd
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==+ 3x1 [ cotd = —— andsin? 6 + cos? 6 = 1]
tan 6

2. The value of [sin2 30°cos?® 45° + 4 tan® 30°+%sin2 90"+%cot2 60°j =7

3 5
@ O
(c) 6 (d)2
Answer: (d) 2
Sol:

(sin?30° cos? 45°) + 4tan? 30° + %sin2 900 + %cotz 60°

+sin30° = land c0s45° = i

1 1 1 2 2

==X—7=+4X -
2 (V2) (V3)

1 1 1
+-%X12 + X —
2 8 (V3) 1 1
and tan 30° = = and cot60° = —
2 J§

11 1.1 1
=-X-+4X-+-+—
472 3 2 24
1 4 1 1
=-+-4-+—
8 3 2 24
343241241

24
48
T 24
=2

3. If cos A+cos® A=1then (sin2 A+sin? A) =2

@ OF
(€1 (d) 4
Answer: (c) 1
Sol:

cos’ A+A=1

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

Squaring both sides of (i), we get:
cos?A=sin*4 ..(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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Ve

If sin@ = ;then (cosecd+cot 0) =72

@(2++3) (b) 243

)2 d) V3

Answer: (d) \/§

Sol:

Given: sin@ = 2 and cosecd = =
2 7

cosec?0 —cot?0 =1

=> cot? @ = cosec?6 — 1

=> cot? 0 = %— 1 [Given]

= ——
=> cotf = N
2 1

~cosecl + cotf = NG +=

=3

e

_V3xv3

3

=3

sin A+cos A

If cotA=2 prove that (sin A+cos A) —9.

5 H

—

sin A—cos A)
Sol:

, 4
Given : cotd = s

o A . .
Writing cotA = % and sqauring the equation, we get :

cos?4 _ 16

sin24 25

=> 25co0s? A = 16sin? A

=> 25c0s?A =16 —16cos?* A

16
=>cos’ A==
41
=> cosA = 4
T Va1
~sin?4A=1-cos?A
16
=1 -—=—
41
. 25
Now,sin4A = |—
41
=>sind = >
- T Va1
sinA+cosA

~ LHS = sinA—cos A §\ 2
b
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6. |If 2x=secAand§:tan A, prove that [Xz_ij:%_

Sol:
Given: 2x = secA

=>x =% . (D)

and% =tand

=> i =tanA ... (i)

x4 i = S‘*ZCA + ta;”‘ [+ From ()and (ii)]
Also,x _ l — secA _ tanA4
X 2 2

(x + l) (x _ l) — (SECA n tanA) (secA _ tanA)
X X 2 2 2 2
=> x* _x_12 = i (sec? A — tan® A)

x1 (vwsec?A—tan?A=1)

Hence proved.

) . 1
7. If J3tan@=3sin g, prove that (sin® @ —cos’ 0) = 3
Sol:
Given:V3tan6 = 3sin 8
__ V3 . __sin@
=> cos@ 3 [ tanf = cosH]
=> cosf = 3 @
=> cos? 0 =

3

~sin’f =1 — 5 @

=> sin? 60 = g K%

~LHS = sin? 0 — cos? 6 (b Q
—% [ sin? 6 =g,c0529 =%] 6\'

%
Oy
%

2
7
7
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=RHS
Hence Proved.

(sin273°+sin217°)
8.  Prove that > > =1.
(cos 28° 4+ COS 62°)

Sol:

(sin? 73%+sin?17%) 1

(cos228%+cos2620)

LHS = sin? 73%4sin% 17°
cos2280+cos? 6220

_ [sin(90°-17°)]"+sin? 17°

" [cos(90°—629)]2+cos2 620

__cos?17%+sin?17°

" sin2629+cos2 620

[+ sin? 8 + cos? 0 = 1]
= RHS

(= e

9. If 2sin20=43, prove that 8 =30°.
Sol:
2sin(20) = V3
=> sin(26) =2
=> sin(20) = sin(60?)
=> 20 = 60°

10. Prove that Mz(cosecA+cotA).
\ll—cosA

Sol:

1+cos A

= (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? A
1+cosA

VsinZ A

14+cosA

sin A
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1 COSA
sin A sin A

= cosecA + cotA = RHS
Hence proved.

p*-1)

11. If cosecd+cotd = p, prove that cosd = -— .
(p*+1)

Sol:
cosecl +cotd =p
1 cos@
== sinf@  sin@ -
_ l+cos@
B sin
Squaring both sides, we get:
1+cos 62 _ .2
( sin@ ) =P
_ (1+cos®)®>

sinZ2 @
__ (1+cos®)? _

- 1-cos28
(1+cos )2 2

p

- (1+cost9)(1—cos€):
_ (@+4cosO) 5

- (1-cos @) -
=> 1+ cosf = p?(1 — cos 6)
=1+ cos@ = p? — p?cos O
=>cos(1+p?) =p?—1
p’-1
=>cosfO ==
pe+1
Hence proved.

(1-cosA)

12.  Prove that (cosec A—cot A)2 = m.

Sol:
_ 2 _ (1=cos4)
(cosecA — cotA)* = (Lrcosd)

LHS = (cosecA — cot A)?
_( 1 _cosA)2
~ \sin4 sinA
_ (1—cosA)2
- sinA
__ (1-cos A)?
~ sinZA4 )
— (mcosd) [~ sin? 8 + cos? 0 = 1]

1—-cos?2 A

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

- (1—cos A)(1+cos A)

_ (1—cosA) — RHS
(14cosA)

Hence proved.
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13. If 5cot@ = 3, show that the value of (53m0—3cos¢9}is 16

4sin@+3cosd ) 29
Sol:
Given:5cot08 = 3
_. 5cosf . __cosé
=> sinf 3 [ cotd = sinG]

=> 5cosf = 3sinf

Squaring both sides, we get:

25c0s?6 = 9sin? 4

=> 25c0s’80 =9 —9cos?6 [~ sin?0 + cos? O = 1]

=>34co0s*’0 =9
’ 9
=>cosf = |—
34
=>cosf = =
B V32
Again,sin? = 1 — cos? 0
. 34-9 25
=>sin?g=—"—==2
534 34
=>sinf = NeT
~LHS = (5 s?n9—3c059)
4sin0+3cos @
5 —3x 3 p
M [ cos 6 —\/_,smH —\/7_4]
\/ﬁ \/ﬁ
_25-9
2049
_16
29

14. Prove that (sin 32°¢c0s58°+ cos32°sin 58°) =1.

Sol:
(sin32° cos 58° + cos 32%sin 58°) = 1
LHS = sin32° cos 58° 4 cos 32 sin 58°
= sin(90° — 58°) cos 58° + cos(90° — 58°) sin 58°
_ _ +sin(90°—6) =cos 6,
= 0558°x c0s58° +5sin 58°xsin 58°
cos(90°—0)=cosd
= c0s? 58° +sin? 58°
=1 [ sin? & +cos® 0 :1]
= RHS
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15. If x=asin@+bcos@and y =acosd—bsing, prove that x* +y* =a* +b>.
Sol:
Given: x = asin 6 + bcos 6
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? 6 ... (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? O + cos? 0) + b?(sin? O + cos? H)
=a’+b? [+sin?0 +cos? 0 = 1]
=RHS

Hence proved.

1+sin@
1-sin@

16. Prove that ( j: (secd+tan 9)2.

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

LHS =

= (secH + tan )2

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

1-sin? 6
__ 1+2sin@+sin?
- cos2 6

[ sin? 8 + cos? 6 = 1]
—sec2f +2x3m9  sech + tan? 6
cos@
=sec?f + 2xtanf X secH + tan? 6
= (secH + tan 9)?

= RHS
Hence proved.

1 1 1 1

17. Prove that - = - )
(secd—tand) cosd cosd (sechd+tano)

Sol:
1 11 1
(secf—-tanf) cos@ " cos6 (secf+tanB)
1 1
LHS = —

secf—tan6@ cosf@
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_ secO+tanf
“secz§—tan2 0
=secl +tanh —secH [+ sec’O —tan?8 = 1]
=tan 6

RHS = — ———

cos @ secO+tan 6
(secf—tan @)

secZ —tan? 0

—secf

=secH —
tan6))
=secH +tanf —secl [~ sec’H —tan?6 = 1]
=tan 0

~LHS = RHS

Hence Proved

(Multipying the numerator and denomenator by (sec8 —

sin A—2sin® A
( )

18. Prove that
(2 cos® 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{

=tan A
= RHS

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

(1-cotA) (1-tanA

Sol:
LHS = tan A 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
- cot A(1—cotA)
__ (1—cotA)(1+cotA+cot? A)
- cotA(1—cotA)

[ tan A = L]

cotA

[ a3 — b3 = (a — b)(a® +.ab+ b?)]
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1 cot?A . cotA
cotA cotA cotA
=1+ tanA + cotA

= RHS
Hence proved

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

Sol:

Given: sec5A = cosec(4 — 36°)

=> cosec(90° — 54) = cosec(4 — 36°)
=>90°-54=4-36°

=> 64 =90° + 36°

=> 64 = 126°

=>A=21°

[* cosec(90° — 0) = secd]

Multiple Choice Question

sec30°

—="?
1. cosec60°

3

e

2
(@) Vel (b)

(©) V3 (d) 1
Answer: (d) 1
Sol:

Sec30° sec 300 __sec300
cosec 600 sec(909-600) sec300

tan 35°

cot78°

cot55°

?

tan12°

(@) 0
(c)2
Answer: (c) 2
Sol:

We have,
Tan35° = cot78°

cot559 tan 120
tan 359

(b)1
(d) none of these

cot(90°-12°)

~ cot(90°—-350)
_tan35°  tan12

tan 120
0

" tan35° ' tan12
=1+1=2

0

[ cot(90° — @) = tan 6]
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3. tanl0°tanl15°tan 75°tan80°="?

1
@ V3 (b) NG
(c)-1 (d1
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°% cot 10° [ tan(90° — ) = cot O]
=1

4. tan5°tan 25°tan 30°tan 65°tan85° ="

(@) 3 (b) %

(o1 (d) none of these
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°)

= tan 5° tan 25° x \/% x cot 25° cot 5° [ tan(90° — §) = cot O and tan 30° = \/%]
7
5. €0s1°cos2°cos3e.......... cos180° =7
(a)-1 (b)1
©0 @ 5
Answer: (c) 0

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

2sin?63°+1+2sin? 27° —n
3c0s?17°—2+3c0s%73°



http://cbs.wondershare.com/go.php?pid=5239&m=db

https://millionstar.godaddysites.com/ Wondershare

Remove Watermark PDFelement
Class X Chapter 8 — Trigonometric Identities

3 2
a) — b) —
@ 3 (b) 3
(c)2 (d)3
Answer: (d) 3
Sol:

_ 25sin? 63°+1+25sin% 27°
"3c0s217°-2+3 cos? 730
_ 2(sin?63%+sin?27%)+1
3(cos? 17%+cos? 739)-2
_ 2[sin?63%+sin?(90°-63%)]+1
3[cos217%+c0s2(900-170)]-2
2(sin? 63%+co0s? 63%)+1 . .
= X . ) [ sin(90° — ) = cos 8 and cos(90° — ) = sin ]
3(cos217%+sin2 179)-2
2x141 .
= [ sin? @ + cos? 0 = 1]

Given

7. sin47°cos43°+cos47°sin43° ="

(a) sin4° (b) cos4°
(©1 (d)o
Answer: (c) 1

Sol:

We have:

(sin43° cos 47° + cos 43° sin 47°)

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

= sin 43° sin 43°

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

=1

8. sec70°sin 20°+cos20°cosec70° ="

(@0 (b)1
(c)-1 (d)2
Answer: (d) 2

Sol:

We have:

Sec 70° sin 20° + cos 20° cosec 70°
_sin20°  cos20°

" cos709 ' sin700

_ sin20° cos 20°

"~ c0s(909-200) ' sin(90°-200)

3 0 0
= :2230 % [ cos(90° — 8) = sin 8 and sin(90° — @)= cos 4]
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=1+1
OR

Sec 70° sin 20° + cos 20° cosec 70°
= cosec(90° — 70°) sin 20° + cos 20° sec(90° — 70°)
= cosec 20° sin 20° 4 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 ZA="7

(@) 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°

=>—4A=-100

10. If sec4A=cosec(A—10°)and 4A s acute then ZA="?

(@) 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(ar+ ) =0then sin(a—B)="

(@) sina (b)cos g
(c) sin2a (d) cos2p
Answer: (d) cos24

Sol:

We have:

cos(a+p)=0

=> cos(a + ) = cos 90°
=> a+p =90°

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

Now, sin(a — B)

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

=cos2f [+ sin(90° — @) = cos 6]

13. sin(45°+6)—cos(45°—6) ="

(a) 2sin@ (b) 2cosé
(©o0 d)1
Answer: (c) 0

Sol:

We have:

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

14. sec?10°—cot®>80° =?

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

We have: (sin 79° cos 11° + cos 79° sin 11°)
= sin 79° cos(90° — 79°) + cos 79° sin(90° — 79°)
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= 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°="?
(@0 (b) 1
(©-1 (d) 2
Answer: (b) 1
Sol:
We have:

(cos ec?57° —tan? 330)

= [cosec?(90° — 33%) — tan? 339]
= (sec?33% —tan?33%) [~ cosec(90° — @) = secH]
=1 [ sec?d —tan? 0 = 1]

2tan’® 30°sec’ 52°sin®38°

16. 5 > =7

cosec“70°—tan” 20°

1

a) 2 b) =

(@) (6)

2 3

il d) =

© 3 OF

Answer: (c) %

Sol:
We have:

[2 tan? 30° sec? 52° sin? 38°
cosec?270%—tan? 209 ]

V3.
{cosec?(909-200)}—tan? 200

_ZX(i)Z sec? 52°{sin2(90°—52°)}‘

- 2 0 2 0
= [2 x 2o 52 cos” 52 ] [ sin(90° — @) = cos @ and cosec(90° — B) = secd]

|3 sec2200-tanZ2 200

x% [ sec? —tan? 6 = 1]

(sin2 22° +sin? 68°)

' (cos2 22° + cos? 68°)
(3) 0 (b) 1
©) 2 ()3

+5sin?63°+co0s63°sin 27°} =7
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Answer: (c) 2
Sol:
We have:

[Sin? 229+sin? 68°
| cos222%+cos? 68
[sin? 22°+sin?(90°-220)

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

| c0s2(900-689)+cos2 689

+ sin? 63° 4 cos 63° sin 27°]

-2 0 2 0
_ [sin 22°+c0s“ 22 + sin2 63° + cos 63° cos 630] [ sin(90° — 9))

| sin? 680+cos? 68°

= cos 8 and cos(90° — 9) = sin 6]

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

cot(90°—6).sin(90°—6) . cot40°
sing tan 50°

(30 (b)1

(c)-1 (d)none of these

Answer: (b)1

Sol:

We have:

[cot(90°—0).sin(90°—9) cot40°

18. - (0032 20° + cos? 70°) =7

— (cos?20° + cos? 70%)]

sin @ tan 509

0_en0
=[nfcoe? C“E:I‘isoi" ) _ {cos?(90° — 70°) + cos? 70°}] [+ cot(90° — ) =

tan 8 and sin(90° — 8) = cos 0]

sin 6
= —  tans0°

sin @ tan 500
_ (sin@ _
_(sin9+1 1)
=1+1-1=1

— (sin?70° + cos? 70%)] [+ cos(90° — 0) = sin 0]

19 c0s38°cosech2°
" tan18°tan 35°tan 60° tan 72°tan 55°

@ 3 ®)

=7?

1 2
(© ﬁ (d) ﬁ

Answer: (c) 1

B



http://cbs.wondershare.com/go.php?pid=5239&m=db

https://millionstar.godaddysites.com/

Wondershare
Remove Watermark PDFelement

Class X Chapter 8 — Trigonometric Identities

Sol:

We have:
[ Cos38° cosec52° ]
tan 189 tan 359 tan 600 tan 729 tan 55°

[ cos 38° cos ec(90°-38°

= [ tan 18° tan 359%x+/3% tan(9(0°—18°)t)an(90°—35°)] [+ cos ec(90° — ) =secf and tan(90° B
0) = cot 0]

I cos 38% sec38°

" [tan 180 tan 359xv3x cot 180 cot 35°]

1
5% sec38°
sec38

=l 1
[ — 0 0
| iie0eorse0 V3 cot 189 cot35

1

V3

20. If 2sin20 =+/3then 6 =2

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

2sin26 = /3

—sin 26 = “Z—g — sin 60°
=sin 260 = sin 60°
=260 = 60°

=60 = 30°

21. If 2cos30 =1then 6 ="
(a) 10° (b) 15°
(c) 20° (d) 30°
Answer: (c) 20°
Sol:
2cos30 =1

= cos 30 =

N |-

= cos 38 = cos 60° [ cos 60° = %]
= 360 = 60°

0
:9:%:200

22.If \/3tan26—-3=0then 0 ="?
(a) 15° (b) 30°
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(c) 45° (d) 60°
Answer: (b) 30°
Sol:

V3tan20 —3 =0
= +/3tan20 = 3

3
= tan 20 = NG

=tan20 =v3 [+ tan60° = V3]
= tan 260 = tan 60°

= 20 = 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°c0s60° =sin60° then x=?

1

a)l b) —

@ ®)

1

) — d) 3

(© 7 (d)

Answer: (a) 1

Sol:

x tan 45° cos 60° = sin 60° cot 60° @

<0 (3)= (%) (3
~<0)-0 @
XN

25. If tan® 45°—cos’ 30° = xsin 45°c0s 45° then x=? Q &Q

@) 2 (b) -2 \\\ Q)(b
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1 -1
(c) 5 (d) >
Answer: (C) %

Sol:

(tan? 45°% — cos? 30°) = x sin 45° cos 45°
__ (tan?45%—cos? 30°)
" sin459 cos 450

=1

26. sec’60°—1="?

(@2 (b) 3
(c)4 (d)o
Answer: (b) 3
Sol:
Sec?60° —1
=(2)2-1
=4-1
=3

27. (cos0°+sin30°+sin 45°)(sin90°+cos 60° — cos 45°) = ?

5 5
(a) 5 (b) 3
3 7
(c) - (d) —
5 4 @

Answer: (d) %

Sol:

(cos 0° + sin 30° + sin 45°)(sin 90° + cos 60° — cos 45°) (&% Q
(et )05 Py
-G+2)E-%) - “\\OQ ’bé\

- @]-0-0-6- RN\
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28. sin®30°+4cot? 45° —sec? 60° =?
1
a)0 b) =
@ ®
()4 d)1
Answer: (b) %

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

=) +4x* - 27

_ (1 _1
B (Z +4- 4) T4
29. 3cos? 60°+ 2cot® 30°—5sin? 45° =7
13 17
a) — b) —
(a) 5 (b) 4
(1 (d) 4

Answer: (b) %

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

= [3>< G)Z + 2><(\/§)2 —5x (\/%)2]

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
(@) — (b) —
8 8 %

©3 Of=

83
Answer: (d) — 6
8 \
Sol: \(b Q
(cos?30° cos? 45° + 4 sec? 60° +%cos2 90° — 2 tan? 60°) 06 &Q
2 *
= [(ﬁ) X (i)2 +4x(2)% +5x(0)% - 2><(\/§)2] .\\\O Q)(b

2 V2. N
g o)
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“[(x2) 416

[
— 3+80 — 83

8

31. If cosecd =10 then secd =?

3 V10
@ 7% (b) =~

1 2
%o RN

J10

Answer: (b) 5

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

Given: cosec 8 = V10, but sinf = —— = —

coseco - V10

. Perpendicular BC
A|SO, sin @ — TPendicnar _ =2
Hypotenuse AC

BC 1
S0, —=—=
"AC W10

Thus, BC = k and AC =10k

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

— AB? = (VTO0k)” — (k)? 60 O

= AB? = 9k?

— A = <
s::BH =i—lg = Yiok = V10 &% Q&(b
¥ b



http://cbs.wondershare.com/go.php?pid=5239&m=db

https://millionstar.godaddysites.com/

Remove Watermark .- Wondershare

PDFelement

Class X Chapter 8 — Trigonometric Identities

32.If tan6?=%then cosecd =7
17 8
a) — b) —
() 5 ()17
17 15
c) — d) —
()15 ()17

Answer: (a) %

Sol:
Let us first draw a right AABC right angled at B and 24 = 6.
Give: tan0 = 9, but tan§ = 3¢
5 AB
So, =2
AB 15

Thus, BC = 8k and AB = 15k

o}

8k

-

A 15k B
Using Pythagoras theorem in triangle ABC, we have:
AC? = AB? + BC?
= AC? = (15k)? + (8k)?
= AC? = 289k?

= AC =17k

AC 17k 17
ncosecl) =—=—=—
BC 8k 8

33.If sin9=g then cos@ =?

b w/bz—a2 . O
Qe (6) Y Q)GQ <

a

b
(©) —— @ - 9

,/b —-a \{& Q
Answer: (b) Er— OQ
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Sol:
Let us first draw a right AABC right angled at B and 24 = 6.
Given: sinf = £, butsin 6 = =&
b AC
So, =2
AC b

Thus, BC = ak and AC =bk

C

/0 .

A B

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

= AB%? = AC? — BC*

= AB? = (bk)? — (ak)?

= AB? = (b? — a?)k?

— AB = (/bZ —ad)k

AB _ Vb2-a?k _ Vb2-a?

AC bk b

s cosfO =

34. If tan @ = /3 then secd ="?

2 V3
@ ﬁ (b) W x

©3 (@2

Answer: (d) 2
Sol:
Let us first draw a right AABC right angled at B and 24 = 6.

Give: tan6 = V3 @

BC

But tan 6 = 0 \O
So,%=\/T§ Q)b C}

Thus, BC =3k and AB = k ('O Q
x0
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o
a
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. If sec0=§then sing="?
7 24
a) — b) —
@ ) 5
(© ;—g (d) none of these

Answer: (c) 2
25

Sol:
Let us first draw a right AABC right angled at B and 2A = 6.
. 25
Given secf = ~
1 _AB _ 7

But cosf = — = —
sec0 AC 25

Thus, AC = 25k and AB = 7k

C

25k

Q>’{b
g AV

A Tk rB %Q O

Using Pythagoras theorem, we get: (& Q
AC? = AB? + BC? %\,
= BC? = AC? — AB? Q

= BC? = (25k)? — (7k)? . O

= B(? = 576k? \\\ Q)(b
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= BC = 24k
BC 24k 24
sinf =— = ==

AC ~ 25k 25

36. If sin0=% then cotd =7

1
(@) NG (b) V3
3
(©) % (d) 1
Answer: (b) 3
Sol:
Given:sin @ = 1, butsin @ = B¢
2 AC
S o,E =1
AC 2

Thus, BC =k and AC = 2k

C

A S
M B

Using Pythagoras theorem in triangle ABC, we have:

AC? = AB* + BC?

AB? = AC? — BC?

AB? = (2k)? — (k)?

AB? = 3k?

AB =3k

BC
So, tanf = — =
AB

K

V3k

ncot =— =3
tan 6

4
37. If cosd = gthen tan 6 =2 60 C}'

@> OF: & Q

© 3 @ %\(b o)

Answer: (a) 3 N Q &Q
o N
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Sol:
Since cos 8 = = but cos § = 22
5 AC
So, 22 =1
AC 5

Thus, AB = 4k and AC =5k

C

O

A 4k B

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

= BC? = AC? — AB?

= B(C? = (5k)? — (4K)?

= B(C? = 9k?

= BC=3k

~tan@ = 2€_2
AB 4

2

38. If 3x=cosecd and §= cot @ then (xz —i) =7
X

1 1
@ 57 (b) a1

1 1
(© 3 (d) 9

Answer: (c) %

Sol:
Given: 3X = cosec Band 3- cotd
x <&
Also, we can deduce that x = 2328 and% = C°3te 60 ,&)
So, substituting the values of x and i in the given expression, we get: 74) @)

(e -5) =3 (57 -(5) 2R
-3 ((M) _ (ﬂ)) @\.

9 9

=3 20 _ 2 *
5 (cosec“6 — cot“ 0) ‘\\\ @fb
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=§ [By using the identity: (cosec?8 — cot? 0 = 1)]
39. If 2x:secAand;:tan Athen 2| X" ——|="?
X
1 1
a) — b) —
@ 3 OF
1 1
c) - d) —
© 3 COFr
1
Answer: (a) >

Sol:

Given: 2x = secA and% =tand

ecA 1 _tan4

Also,we can deduce that x = ST and - $

So, substituting the values of x and i in the given expression, we get:
2 (- 5) =2((5) - (%))
=2( (=) - (=)

(sec? A — tan? A)

[By using the identity: (sec?6 —tan?8 =1)]

40. If tan9=%then (sin9+c039)=?

7 7
() 3 (b) 1
7 5
(c) 5 (d)7

Answer: (c) % K% Q
X0
Sol: %

Let us first draw a right AABC right angled at B and 24 = 6. | \\O @
N4

S o ——
,QQ
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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* + BC?
= AC? = (3k)? + (4k)?
= AC? = 25k?
= AC =5k
BC _ 4

Thus, sin = — = -
AC 5

AB 3
And cosf =— ==
AC 5

~ (sin@ 4+ cosB) = (§+§) =§

41. If (tan @+cot9) =5 then (tan® 6+cot® 0) ="

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

Sol:

We have (tan 8 + 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 =L]
cot@

= tan® 6 + cot? 9 = 25— 2 =23
42, If (cose+sec9)=g then (cos® @ +sec’ 6)="?
21 17
a) — b) —
@ ®) 7

© 2 O
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Answer: (b) %

Sol:
We have (cos 6 + sec) =

Squaring both sides, we get:
5 2

(Cos @ + sech)? = (E)

= cos? 6 + sec? 0 + 26 =§

5
2

=>c0529+sec29+2=§ [ secl =

cos 6]

25 17
=>c0529+sec29=:—2=7

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

Answer: (d) %

Sol:

_ cosec?f-sec? 0

cosec?6+sec? 0

sin? 9(%—;2)
= sl vos 0 [Multipying the numerator and denominator by sin? 6]

sin2 9(—2+—2)

sin“ @ cos< 6

_ 1-tan?6

1+tan? 6

1
_17_6_3

TR
7

7sin@—-3cosd
44 If 7Ttan@ =4 then E?sin0+3coseg =? 60 %OQ
@ > 0 > QO
7 7 () ' §
©: @ = %\’& %_Q

Answer: (a) 1 X Q &Q
Sol: 7 \\\ Q)(b
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7tanf =4
Now, dividing the numerator and denomintor of the given expression by cos 6,
We get:

1 :
o5 9(7 sin6-3 cos )

1 -
“osB (7sin6+3 cosB)

_ 7tan6-3

" 7tan@+3
=22 [ 7tan6 = 4]
443

1
7

45, 1f3c0t0 = A then (SN0 +3080) _,
(5sin@—3cos0)

1
@ 3 (b) 3
©3 @9
Answer: (d) 9

Sol:

5sin6+3cosf
We have (sinb+3cos6)

(5sinf—-3cos6)
Dividing the numerator and denominator of the given expression by sin 0, we get:
1 .
W(s sinf+3cosf)
;(5 sinf-3cos @)

sin 6
_ 5+3cot@
~ 5-3cot@
=22 =9 [+3cotf = 4]
46.1f tan 6 = 2 then (asine—bcose):7
' b (asin@+bcosd)
(a2+b2) (a2 _bz)
@) m (b) m
a’ a2
(c) m (d) m
(¢-b)
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

asin6+bcos b
1 . a?
_ —Cose(asme—b cosf) __atanf-b _ T_b _ a?-p?

- _1 ; - T a? T g24p2
osp(asinf+bcosd) atanb+b THb @ +b

47. If sin A+sin? A=1then cos®> A+cos* A=?

1
@ (b) 1
(c) 2 (d)3
Answer: (b) 1
Sol:

SinA +sin?A=1

=>sind=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

48. If cos A+cos? A=1then sin? A+sin* A=?

(@)1 (b) 2
(c)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?A =sin* 4

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

V1-sinA "

49, ———="

J1+sin A
(@) secA+tan A (b) seC A—tanA
(c) sec Atan A (d)mone of.these

Answer: (b) secA—tan A
Sol:
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1-sinA
1+sinA
:J(l—sinA) 5 (1=sin4)
(1+sin4) (1-sinA)
_(1-sin4)
“Vi-sin?4
_(1+sinA)

VcosZ A
_(1-sinA4)

CosA
_ 1 sinA

_cosA COSA
=secA —tan4

V1+cosA

50. ————
1-cosA

(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:

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

1—cosA
1+cosA

_ (1—cosA)X(1—cosA)
- (14cosA) (1—cosA)

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

1-cos2 A
1—cosA

“VsinZA

_1-cosA

\/(1—cosA)(1—cosA)

sinA
_ 1 COSA

_sinA sin A
=cosecAd — cotA

51. If tanH:%then w;?

(cos@—sin o)
a+b a+b

@ P (b) b

© 222 @ =2

Answer: (c) EJF—Z

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

= —8:22 z; [Dividing the numerator and denominator by cos 6]

(1+5)
1@

bta
b

b-a
b

_ (b+a)

(b—-a)

/N /N
\_/L

~/
~—

52. (cosecd—cotd)’ =2

1+cosé 1-cosé
(a) (b)
1-cosé 1+cosé
(© 1+s!n 0 (d) none of these
1-sin@
Answer: (b) 1-coso
1+cosé
Sol:

(cosec 8 — cot 8)?
_ 1 cos 82
- (ﬁ B m)
__ (1-cos@ 2
_( sin @ )
_ (1-cosH)?
" (1-cos2 )
(1—cos 0)?

- (14+cos6)(1—cos )
__ (1—cos®)

- (1+cos6)

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

(@) sinA (b) cos A

(c) secA (d) cosecA

Answer: (b) cos A

Sol: <

(secA + tan A)(1 — sin A) Q N O
() (s S
() s
_ 1-sin? A ég Q
( COS A ) \ %’
:(M) % Q
:C(;::i: N Q @K
NI
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