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Exercise 9.4

Prove the following identities, state the domain of 7 in each case:

1.

3.

1.

13.

15,

17.

19.

cos ect) —cot ¢

21.

23.

tan @& +cot @ = cosect/sec
cos@@+tanésinf =sect
sec” & —cosec’ @ =tan” @—-cot” ¢

(sec+tanP)sec —-tand) =1

> L | —tan” @
cos O-sm 0= ——
l+tan~ ¢
sin ¢/
4+ cotl @ = cosect
| 4 cos @
| + cosé/ 2
=(cosecl + cot @)
| - cos @ '
2lan(/ s 3
— = 2SIN" @ cosf
l4tan” @

(tan @+ cot @) =sec’ Bcosec’ @

- e -
sin” @ —cos” @=(sin* @ —cos’ Q)

(1-sin” @cos” #)

— — =2sec” @
l4+smné@ |-smnf

7 &

4.

12.

14.

16.

18.

20.

siné? cosecH +cotd

22.

24,

sectlcosectsindcost =1
cosect 4+ tan @sec =seclscc O
col" @ —cos @ =cot” fcos™ 0

2cos @-1=1-2sm° 60

cos/—smé cotd -1

cos@+sinf@  cotd+]

cot 7 |

. -..005:9—'
l+cot" @
(scc@ - tan @) = l-s!nO
| +sin @

l-siné cos f/

cos@ l+sind

tan 0 + sec 0 -
o Toee l=l.an(?+::.ccl'9

tan@ -scc + |

sin’ @—cos’ @=(sinf —cosH)
(1 +sinfcost)

sin“@+cos"@=1-3sin‘ @

cos™

cos+siné : cost/—smf

cos@—-smnf cos@+smmf 1-2sin° 6
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1. tan & + cot @ = cos ect sec &
Solution:
LHS = tan? + cot 0

Hence proved

sinf? cos@
+
cos? siné

sin® 0+ cos’ 0

co;(?sil—i é_
L
cosé/sinf

l l
cos® sinf

sec f cos ect/

R.H.S

L.H.S=R.H.S

(Toking L.C.M)

tan @ +cot @ = cosecllsec

Domain of @

4

OcRnO@2n—.ne:z

)

2 seclcosecOsinflcos = |

Solution:

L.H.S

sec cosectsin@cos !

cost? cost

. sinf/cos
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= R.H.S
Hence proved L.H.S=R.H.S
seccoseclsnbcosld =1
Domain of ¢

e Rfsf?tn%.ne:

3. cos@+tan@sin@ = sccl
Solution:
LHS = cosf+tanfsin@
= cos + sin @ sinf
cosl/
= cos ]+ sin” 0
cosl/

cos’' @+sin’ @

cos(/

cos ¢/

=sectl/=RH.S

Hence proved L.H.S=R.H.S

cos@ +tan@sinf =secl

Domain of @

96RA9¢H(2”+|)§-.HEZ

4. cosect + tan @sec O = secOsec” 0

(taking L.C.M)
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Solution:

L.H.S

cosecl + tanOsec

| +..**iin(? | | sinf/

sinf? cosé cosé? smmé cos

= —t

cos" +smn” 0

- taking L.C.M
sinf/cos” ¢ ( g ’

I

sinf?cos”

i |
sin @ cos” @

sec” O cos ecl

R.H.S
Hence proved L.H.S=R.H.S

cos ec@ + tan Osec @ = sec Osec” O
Domain of @

QeRnexnf-.ne:

5. sec” @ —cosec @ =tan" 0 -cot” 0
Solution:
LHS = sec” 0~ cosec 6

(1+1an” @)—(1+cot’ )

| +tan” @-1-cot’ @

tan” & —-cot” 0

R.H.S
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Hence proved L.H.S=R.H.S
sec” @ —cosec @ =tan” 0 -cot” @
Domain of @

) 4
BeRM?xn-;.ne:

é. cot’ @ —cos’ @ =cot’ Ocos’ @
Solution:
LHS = cot” @ —cos” 0
cos" 0@ cos 0 - cos” 0
= —_— COS" 0 = wme
sin” ¢ | sin” ¢

cos” 0~ cos” Osin- 0
sin’ @

cos” (1 -sin” 0)
sin” @

cos” 0 X
—.COS" ¢
sin” @

cot” fcos” 0

R.H.S

Hence proved L.H.S=R.H.S
cot” @ —-cos” 0 = cot” Ocos” 0
Domain of @

OecRAnO@nr.nez
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7 (sec@+tanf)(secH —tan ) = |
Solution:

L.H.S

(m:cl)+tan0)(scc0—tan0)

sec” @ -tan” 0

sec” 0-(scc’ 0-1)

sec” @ -sec” 0+

= R.H.S

Hence proved L.HS=R.H.S
cot” @ —cos” 0 =cot” Ocos” 0

Domain of ¢

OcRAO=(2n+1) nex

8. 2cos°@-1=1-2sn‘ @

Solution:

L.HS 2¢cos” 01

2(1-sin’ 0) -1

2=2sin’8 =]

|-2sin° @

= R.H.S

Hence proved L.H.S=R.H.S
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2¢os" @-1=1-2sin" 0
Domain of @

dec R

Y- cos:(?-sin:(?:ﬂ
| +tan” @
Solution:
LHS = cos” O —sin” @

Cos” O(I - smﬁﬁ]
cos™ 6

|-tan°@ 1-tan” @
sec'@® l+tan’ @

R.H.S

Hence proved L.H.S=R.H.S

l-tan’ @

cos"@~sm O0=1+ -
l4tan~ @

Domain of @

0 e RA6¢(2n+l)§.ne:

10 cos-sm@ cot@-|
' cos+smn@ coté+1

Solution:

LHS = cosf—-sinf

cos@? +sinf
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sin 6’[ cos0 - IJ
sind/

L]

sinf/

sint?( °°5‘9+|J

cotf -1
cot?+

R.H.S

Hence proved L.H.S=R.H.S

cosO-sinO_cotO—l
cos? +smf cot@+|

Domain of @

Oec RAO@=na.nez

11. sin¢ +col @ = cosecl
| 4+ cosl
Solution:
sin
LHS = — +cotd
| + cosé@

sin@(1 —cos @)

—_—— ¢ cotf
(1 +cosON]—cosd)

sin (1 —cos )

- +cotd
| —cos™ ¢

sinf(1 -cos?)
sin” @

+coté

| —cosé
+cold/

sin ¢

] cos

17
sinf/ sinf e
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cosect —cot@ +cot @

cosect

R.H.S

sin{/
Hence . 4 COL € = COS €CE
| + cosf

Domain of @

e RAO@£ng.nez

12 “’"”T' =2c¢cos’ 0-1
l4cot” @
Solution:
LHS = cot’ -1
o | + cot’ @
_ cot’ 9-1
cosec 0

sin’ @(cot’ @ -1)

., [cos’@
sin” @ ———~|
sin” ¢

sin” (7

sin-

cos @ -smn” ¢

cos"&—(l—m: 9)

cos“@~1+cos” 0

2¢os’ 0-1
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= R.H.S
Hence proved

CO‘.H;_I = 2COS:—l

l+cot” @

Domain of @

OcRAO2nr.ne:z

13, | 4 cosé
| —cosé
Solution:
LHS =

Hence proved

=(cosech +cot0)

| +cos@

| ~cos@)

l+c050xl+c050

| —cos@ 1+4cosé

(1 +co:;9)2
| —cos’ @

(1+cosf)
sin” @

[I+0059]z
sin ¢/

( I +c050J2
sinf/ smn¢

(cosect+cot )

R.H.S

L.H.S=R.H.S
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14+ cosé ?
== =(cosec‘0+cot0)
| ~cos @

Domain of @

OcRAO22nr.ne:z

14. ('sec(}-tan(}): = :_ang
' #sin

Solution:

L.H.S (sec@—tanB)

( ! _sino]"
cosf) cosd

(1-sin@)
(cos(?):

(1-sin@)
| —sin’ @

. ] . -
cos“ =1-smn ¢

(1-=smé)]—-snf)
(1-sm@)(1+sn0)

| -sind

| +siné

R.H.S

Hence proved L.H.S=R.H.S

| ~=siné

(secf—tan f) = ——
| +siné

Domain of @

06R/\01(2”+l)%.ﬂ€:
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2lanf/
15. =227 _2¢infcosd
|+ tan~ ¢

Solution:

2tan @
| +tan’ @

L.H.S

2tan

-

sec” 0

2tanfcos’ @

sin ¢ 3
2 cos” 7
cosft/

2smfcos

R.H.S

Hence proved LHS=R.H.S

2tan @

— = 25 cos
l+tan~ 0

Domain of @

fe RAQ:(2n+l)§,ne:

16 l-sin(?___ cos
cos | +smné

Solution:

|-smné

cos ()

L.HS

l-sin0xco.s'0

cost? cost

| +tan” @ =sec” O
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Hence proved

Domain of @

cos(1—sinf)

cos” ¢

cos (1 ~sind)
| —sin’ @

cos (1 -sind)
(1 =smmO)! +sin)

cos ¢

| +sind
R.H.S

L.H.S=R.H.S

| -sind B cos ()

cos (7 | +sin@

0 c RA9¢(211+|)£.NG:

2

17. (tanf+cotf)’ =sec” Ocosec O

Solution:

L.HS

(tan @ + cot #)°

+
cosl) sinf

(sine coso)"

sin“@+cos” 0\
cos@sinl

B
cos siné

(secHcosect)
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sec” Ocosec 0
= R.H.S
Hence proved L.HS=R.H.S

(tan@ +cot @) =sec’ Bcosec’d

Domain of @

0 e RABtn%.ne:

tan@ +sec -1

18. —e— = lan 0 + sec O
tan# —sec @ +1

Solution:
LHS = tan & +secf -1

tan? —-scc@ + |

tan @ + sec @ —(scc: & - tan’ 0)

tan 0 =secO+ |

(tan @ + sec @) ~ (scc O + tan O ) (scc O - lanO!

tané -scc + |

(tan@ + scc9)[l ~(sec@ —1an 9]]

tan ~sec + |

(tan0+scc0)|l—scc0+lan0‘

tan{ ~scct + |

tan @ 4+ scc
= R.H.S

Hence proved L.HS=R.H.S

lan0+sec0-lzmn9+m9

tan ~secl + |
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Domain of &

0 c RA6¢(2H+|)%."€:

’9. S e — - S
cosectl —cot@ sm@ smO cosecl+cotl
Solution:
LHS & ——m———
cosect/—cotf sinfé
_ l . (cosec&—cotﬁ}cos -
(cosect —cot @)\ cosecl ~cotd
> 0 -C 0 » »
= Lw!,——cosec& [.'.cosec‘O—cot‘é?:l]
(cos ec ) - col” 0)
= cosect 4+ cot @ - cos ect
= cotd)
RH.S = ' '

sinf? cosect —cotf

| | (cosecﬂ-cotﬂ)

sinf?  cosect —coté\ cosectl —cot

( cosect) —col e )
COB B = | e s

cosec @ —-cot”™ 0

cosect) —cosect + cot é

cot @

L.H.S

Hence proved L.H.S=R.H.S

l l l l

cosecll ~cot@ sml@@ sl cosecl~cotl
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Domain of @

Oec RAO@=na.nez

20. sin O-cos 0= (sin@—cosO)1+sindcos)
Solution:

L.H.S sin’ @ —cos’ @

(sin@) —(cos@)

(sin@-cos )| (sind) ~(cos )’ +sinfcos 0|

(sin9-cos9)(sin:9+oos"9+sin90059)

(sin@—-cos@)(1+smbcos)
= R.H.S

Hence proved L.H.S=R.H.S
sin’ @ —cos’ 0 = (sin@—cos @)1 +sin O cos )
Domain of @

Oec R

21.  sin"@—cos” O =(sin® @—cos” B)(1-sin” Hcos” 0)
Solution:

sin” @ -cos’ @

L.H.S

(sin: 8)} -(cos: t‘))jl

(sin” @-cos” @)(sin* B+ cos* @ +sin’ Bcos’ 0)
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(sin’ 0 — cos’ 9)[sin‘ O+ cos' @+ 2sin’ Ocos’ @ —sin’ fcos’ 9]

(sin: 0 - cos’ ())[( sin” @ + cos” 0): ~sin” @cos” 0]

(sin: 0~ cos” 0)[( l ): ~sin- @cos” 0]

(sin” @—cos” @)[ 1-sin” Ocos™ O |
= RHS

Hence proved L.H.S=R.H.S
sin” @~ cos” 0 = (sin® @~ cos’ @)(1-sin’ Gcos’ 0)

Domain of @

de R

22. sin’@+cos @=1-3sin" Ocos’ @

Solution:
LHS = sin” @ +cos" O
- (:;in:"(9)‘L +(¢.’:os""'¢‘?)1l
- (sin: 0+ cos” t?)[sinJl &+ cos' @—sin” Ocos 8] s.sin“ @+cos @ =1

(l)[sin‘ 0 +cos’ @+ 2sin’ Ocos’® O-3sin’ Ocos’ 0]

(l)[(sin: 0 + cos” ()): ~3sin” fcos” 9]

[( 1)* -~ 3sin” @cos” 9]

] -3sin” Gcos” O
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R.HS
Hence proved L.H.S=R.H.S

sin“@+cos"@=1-3sin" Ocos’ @

Domain of 6
de R
| + S 2sec” 0
23. l+sinf l-sinf
Solution:
| |
LHS = +

l+sm@ |-sminf

| ~sm@+1+sinf
(1+sméx)l-sin)

2

— a+bla-b)=a’+b’
| -sin“ ¢ ( A )

2

-
cos” 0

2sec” O

R.H.S

Hence proved L.H.S=R.H.S

I I
+

l+sm@ l-smn@

- 2$¢C. Vi

Domain of 6

k= RAB:E(ZH-{-')%."EZ
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cos9+sin8+coe;0—sin8_ 2
24. cos@-sin@ cos@+sinf 1-2sin°0
Solution:
cos? +sinf) cos@ -sinl
LHS = e re—eee—

cos?—-smf cos@+sinf

(cos@+sin@) +(cos@—sind)
(cos@ —sin@)(cosO+sind)

2(cos” 0+ sin” )

cos" O 4+smm 0

2

—_— cos” @ =1-sin" @
(1-sin“ &)-smin‘ 6

2

|l =smm " &—-sin" ¢

2

| -2sin” 0

R.H.S

Hence proved L.H.S=R.H.S

cos(7+sin0+ cos ~smf 2
cos@—-smf cos@+sinf@ 1-2sin° o

Domain of 8

VA= RAUI(Z”*-')%.HE:
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