Class X Chapter 6 — Trigonometric Identities

Maths

Exercise 6.1

Prove the following trigonometric identities:

1.

(1-cos® A)cosec’A=1
Sol:

We know sin® A+cos* A=1
sin® A=1—cos’ A

= sin® A-cosec’A

=sin® A- 1 S~ LHS=RH.S

Sin? A
(1+ cos’ A)sin2 A=1

Sol:

We know thatcosec’A—a? - A=1
cosec’A=1+cot? A

= cosec®A-sin A=1
_i-nzA-l

sin A

1=1 LHS=RHS

tan? @ cos’> @ =1—cos* 6

Sol:
=2

LHS= sm29 .cos’@=sin*6

cos‘ @
RH.S=1-cos*@ [1= sin @ + cos? 49]
=sin@ [.'.sinzé?:l—cos2 0}
LHS=RH.S
cosecO/1—cos?H =1
Sol:
LHS = cosec/sin? 6 [-.-1—cos2 0 =sin’ 9]
=cosecé-sind
=1
S LHS=RH.S
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5. (sec’0-1)(cosec’d-1)=1
Sol:
We know that sec® @ —tan® 4 =1
=sec’#=1tanéd
cosec’d—cos*H=1
cosec’d —cot?

tan? 0-cot’ & =tan’ @

tan? 0

6. tan ei =sec@cosecHd

tan @
Sol:
LHS =tan@+ ! :>sm¢9+ .1
tan@ cos@ SInG
cosd
cos@ sin@
sinf@+cos’0 1
sinf@cos®  sinOcoso
= secHcosechd

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

cosf  1+sinod
1-sindg cosd
Sol:

cose—cosz-§=0052§—sinzg
2 2 2
sin9=sing~2:> Zsingcosg
2 2 2
coszg—sin2€
2 2

= LHS = .‘.1=COSZQ+Sin2Q
[ , 0 .29} .6 0 2 2

COS” —+SINn° — |—2SIn—C0S —

2 2 2 2

[cos—sin}[coswin}
L2 e e [...az_bz:(a—b)(a+b)(a—b)2=a2+b2—2ab}

{ 6 . 9}
COS——SINn —
2 2
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0 . 0
COSE—SlnE
"0 .0
COS——SIn —

2 2y

C 20 inze 2in9 86?
1+sing €0 5 ~SIN o +28In coso

coséd

0 . 0
COS _—+sin
2 2
o . 0
Cos _ —sin
2 2

e .0
COS _—+sIn—
2 2

RH.S

coszg—sinzg
2 2

=

0 .0
COS——SIn—
2 T

-~ LHS=RHS
cosf 1-sin@

1+sin@  cosé
Sol:

cosH:coszg:coszg—sinZQ
2 2 2
Siﬂ@zSiﬂZ-QZZSinQCOSQ
2 2 2
1=coszg+sin2Q
2 2
,0 . 0
cos® — —sin—
2 2

Q+sinzg+25ingcotg
2 2 2 2

( ) .ej( 0 .9)
COS——SIn— || COS—+SIN —
2 2 2 2
( 0 .9)2
COS—+SINn—
2 2

0 . 0
COS——SINn—
2 2

LHs = 990 _
1+sin@ oS>

=

"0 .0
COS—+4SIn—
p Iy
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cos? Q+sin2 Q—Zsingcosg
2 2 2

RHS:1—SIn0= y .
cos¢ cos® — —sin® —
2 2
0 . oY
COS— —Sin—
2 2
—

( 0 . 0 ( 6 . 0
cos— —sin— |[ cos— +sin —
2 2 2 2

0 . 0
COSE—SIHE
"9 .0
COS—+SINn —

2 7o

.. LHS =RHS

9. cos® A+;:1

1+cot’ A
Sol:
1+cot® A = cosec?A [ cosec?A — cot? Azl]
cosec’A=1+cot® A
= cot’ A+ -
cosecA
— cos® A+sin? A=1 . LHS = RHS
10. sin’ A+————=
1+tan“ A
Sol:
1+tan? A = sec? [ sec? A—tan? Azl]
= sin® A+—— [1+tan2 A—sec? A}
sec
= sin> A+cos’ A=1
.. LHS =RHS
11. i—cosz = cosecd —cot 6.
+C0S
Sol:
L.HS= 1-coso Rationalize numerator with /1—cosé

1+cosé
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- J1-cos6 le—cose
J1+cos® 1-cosd
(Jl—cos@)2
B \/(1—005 0)(1+cos8)
_ 1-coséd :1—0039:1—0059
Jl-cos’@ +fsin?@  sin@
= cosecd —cot @

1-cos®  sing
sin@ 1+cos@
Sol:

12.

1=coszQ+sin2§
2 2

cose=cosz-§ =c0s® Q—Bsinz 4
2 2 2

sinﬁzsinZ-Q:ZSichosg
2 2 2

20 .50 20 . 50
cos” _=sin” ——| cos” _—sin® _
1-cosd 2 2 2 2

sin@

LHS =

. 0 o0
2sIn —Co0S —
2 2

0 ..,0 0 . ,0
COS—+SIN" ——C0S™ —+SINn" —
2 2 2 2

. 0 o0
2sin —cos—
2 2

Zsinzg 0
- 2 _nZ,

. 0 o0
2sin—cos—
2 2

. 0 0
25In —C0S —
2 2

RHS = , .0 .0 . L0
CcoS™ —+SIN® —+C0S™ ——=SIN"™ —
2 2 2 2

. 0 0
2SIn —C0S —
27 2. Y
= 5= >
2c0s* —
2

S~ LHS=RH.S
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13. siné —cosecd +cotd
1-coséd
Sol:
LHS — sing
1-cosé

14.

15.

Rationalizer both Nr and Or with 1+cosé&
sin@ 1+cosé@
- X
1-cos@ 1+cosd
sin@(1+cos)
= 2
1-cos“ @
sin@+sin@
sin® @
sin@d sin@cosd
- 2 + - 2
sin“ @ sin“ g
:>—_1 —Césgzcosecewote
sin@ sin@
.. LHS =RHS

['.’(a—b)(aer):a2 —b2]

[-.-1—cos2 6 —sin? 0]

1-sin@
1+siné@
Sol:

—(secO—tan )’

1-sing
1+siné
Rationalize both Nr and Or with (1-sin &) multiply

1—§n9xl—ﬂn9
1+sin@d 1-sin@
(1-sin 6’)2

cos® 6

1-sin@ T 1 sing T
= = -
cosd@ cos@d cosd
= [sec&—tan 9]2
= LHS = RHS Hence proved

LHS =

[ (1-sin@)(1+sin @) = cos® 0}

(cosecd+sin 0)(cosecd—sin§) = cos’ & = cos’ &

Sol:
LHS = cosec’d —sin? @ [(a+b)(a—h)=a’-b |
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— 1+ cot? 6?—(1—cos2 6?) [ cosec?d =1+ cot® Asin? @ = 1— cos? 9:'

—1+cot’~1+cos? @

= cot> 6 +cos’ @
= LHS = RHS Hence proved

(1+ cot? G)tan 0
16. > =cotd
sec” @
Sol:
1+cot’@)tan g
LHS = ( - ) [ cosec’d =1+ cot? 9}
sec” @
cosec?d-tan @ 1  cos?d siné
: 7 : — . .
Sec sin“ @ 1 cosd
= C?—se =cotéd
sing

= LHS = RHS Hence proved

17. (sec@+cosd)(secd—cosf)=tan’ @ +sin’ O

Sol:
LHS =sec’ @—cos® 0 [ (sec@+cos0)(secd—cos§) —sec’ @ —cos’ 0 |
=1+tan’ 0 —(1-sin’0) [-sec? 0 =1+tan” @cos’ 0 =1—tan’ 0 |

=1+tan’d—1+sin’ @
tan® @ +sin” @
= LHS = RHS Hence proved

18. sec A(1-sin A)(sec A+tan A)=1

Sol:
LHS = 1 :(1—sinA)><[ 1 +SmA} {:secA:iand tanA:S'nA}
cos+1 cosA cosA cos A cos A
. 1+sin A
x(l—smA)(—)
Cos A Cos A
cos® A . . .
= =1 +(1-sin A)(1+sin A)-cos® A=1—sin* A
e [ (1-sin A)(1+sin A) ]

= LHS = RHS Hence proved
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19. (cosecA—sin A)(sec A—cosA)(tan A+cot A)=1
Sol:
LHS :{_L—sin A}{ L —CO0S AHS"]—AWL c95 A}
sin A Cos A CoOSA sinA
1—sin? Axl—cos2 A sin® A+cos® A
sin A cos A sin Acos A

s cosec A= i A
sin

1
cos? A-sin? A-1 SeCA:EA
sin? Acos? A o A sin A
cos A
Cos A

sin A

cotA=

--1-sin? A=cos® A
=1 1—-cos* A=sin® A
sin? A+cos® A=1

= LHS = RHS Hence proved

20. tan?6@-sin’@ tan’@dsin’0

Sol:
=2
LHS =tan®?@—sin* 0 = smze —sin’ @ { tan? @ =
cos @
:sinze{ 12 —1}
cos” @
sing 1—-cos® 0
cos® @
=2
—=sin%@- sm29 =sin®*@tan’ o
cos @

= LHS = RHS Hence proved

21, (1+tan’0)(1-sin@)-(1+sin9) =1

_sin’0
cos’ @

|

Sol:
LHS = (1+tan2 6’)(1—sin2 0) [ (a-b)(a+b)=a’ —b2]
—  sec’d-cos’d [ sec’ @ =1+tan’ 49]
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=1
= LHS = RHS Hence proved

22. sin? Acot? A+cos® Atan® A=1
Sol:
2 =2
LHS:sin2A~C_OS—2A+cos2 sin” A
sin® A

. A sin? A
=cos? A+sin? A - cot® A=cos’ ——tan’ A=——
sin® A cos“ A

= LHS = RHS Hence proved

2 —
23. (i) cosé?—tanezz_cLel
sin@cosé
Sol:
LHS = 0939_ sin@
sing cosé

_cos’d-sin®0  cos’ 6
singdcos @ singdcos @

[ cos® @ —sin? @ = cos 9]
[ cos? = 2¢os? 0—1]

_ 2cos’0-1
sin@cosd
= LHS = RHS Hence proved
- 2 _
(ii) tan@—cotg = 23N 0~1
sin@cos@
Sol:
LHs = SN0 _coso
cosd sing
sin® @ —cos?
cos@sin@
sinze—(l—sinze)
cosdsin @
2sin’0-1
=
sin@cosé
.. LHS =RHS Hence proved

[ cos? @ =1sin’ 49}
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cos’ 0
sind
Sol:
(152)—sin @cosecd +sin’ @
LHS =

24. —cosecd+sinfd =6

sing
cos® @ +sin’ -1

i [ sin@cosectd =1]
sin@

=0
.. LHS =RHS Hence proved

1 N 1
1+sinA 1-sinA
Sol:

=2sec’ A

25.

LHS = 1—s?n A+1+sin A
(1+sin A)(1-sin A)

2
-
1-sin? A

[ (1+sin A)(1-sin A) =1-sin® A]

= = 2sec’ A [-1-sin A=cos A

cos® A
.. LHS =RHS Hence proved

2. 1+S|n¢9+ Cos A _2secO

cosd 1+sind
Sol:

(1+sin 49)2 +c0s* 0
cosf(1+sin o)
_ 1+sin? @+ 2sin 8 +cos’
cosd(1+sin )
2(1+sin o)
= -
cosd(1+sinH)
.. LHS = RHS Hence proved

LHS =

=2secd

(L+sin@)’ +(1-sind)" 1+sin’0
2cos’ @ ~1-sin?6

27.

Sol:
1+sin®*@+2sin@+1+sin*@—2sin @
2c0s6

LHS =
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28.

29.

2(1+sin’0)  14sin?0
= -

2cos’ 0 1-sin®*@

.. LHS =RHS Hence proved

2 . 2
1+tan?6 {1 tane} _tan?g

1+cot?d | cotd
Sol:
2 2
LHS:>l+tan20= sec «?
l+cot°@ cosecd
:+sin2:tan29
cos“ 4-1
2
[1—tand ] 1-tan@
- =
| 1-cot@ 1
tan @
r 2
— ﬂ-tan@ =tan? @
_(1—tan0)

.. LHS = RHS Hence proved

1+secd  sin’6O
secd 1-cosé

Sol:
1
1+——
LHS :1+SeC0 _ cosd
secé 1
cosd
:COSH+1-COSH
cosd
=1+cosd
=2 _ 2
RHS — sin“ @ 1-cos° @

=
1-cosé@ 1-cosé@

(1 2\/_b) (cos9)

1-48
.. LHS =RHS Hence proved

=1+cosd

[ cos? O =1—sin? 6‘]

[ tan?@+1=sec? @ 1+cot® @ = cos ec@]
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30.

31.

32.

tan @ cot@

= =1+tan@+cotd.
l1-cotd 1-tan@
Sol:
LHS — tan @ N cotd

1 1-tano

tan @

tan? 6 cotd
= — +
(1-tand) 1-tand

1 L—tan2 6
1-tan@| tan @
1 1-tan® @
1-tan@| tané@
1 (1-tang)(1+tanf+tan’ )

=
1-tan@ tan @
1+tan@+tan’ o

tan @
=cotfd+1+tand
.. LHS =RHS Hence proved

sec® @ =tan® @ +3tan® Gsec’ O +1
Sol:

We know thatsec® § —tan® @
Cubing on both sides

secO—tan?0) =1
( )

sec® O-tan® @ — 3sec? t9(sec2 0 —tan? 6) =1

tan® @ [':(a—b)3 =a3—b3—3ab(a—b)}

—secHd—tan® @ =3sec’ ftan’H =1
—sec® @ =tan® @ +1+3tan’ sec?® @
Hence proved

cosec’d = cot® @+ 3cot? Acosec?d +1
Sol:

We know that cosec’d—cot® 6 =1
Cubing on both sides

(cos ec?0 —cot? 6’)3 =(1)’

[ a®—b*=(a-b)(a’ +ab+b2)}
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33.

34.

35.

— cosec’®d —cot® @ —3cosec’d cot? e(cos ec?6 —cot? 49) =1
['.'(a—b)3 —a’-pd —3ab(a—b)]

— cosec® =1+ 3cosec’dcot® & +cot® @
Hence proved

(1+ tan? 6?)cot 0

cosec’d
Sol:

sec’d=tan’6 =1

.sec’f=1+tan% 6

=tané

sec’@-cotd 1-sin®@ cosd

LHS = = e
cosecd cos“ @ siné

secezi,cosec9=_icotech)—se
cosé sin@ sing

i
= Lg =tand
cosé@

.. LHS = RHS Hence proved

1+cosA 1
sinA  1-cosA
Sol:

We know that sin® A+cos® A=1

sin®? A=1—-cos® A

= sin® A=(1-cos A)(1+cos A)
(1+cosA) !

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

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

= LHS =

secA—tan A cos® A
secA+tan A (1+sin A)2

Sol:

secd—tan@
sec A+tan A

LHS =

Rationalizing the denominator y multiply and diving with sec A+ tan Awe get
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secA—tanA) (secA+tanA) sec? A—tan’ A _ 1

(
X
(secA+tanA) (secA+tanA) (secA+tanA)’ (sec A+tan A)’
[ sec’ A—tan” A=1]

1 1

T sec? A+tan’ A+ 2secAtanA 1 . sin A N 2sin A
cos’ A cos’ A cos’ A

cos? cos® A

= ) - = . 2
1+sin“ A+2sin A (1+smA)

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

1+cosA _ sinA

36. - =
sin A 1-cos A
Sol:
LHS — 1+_cos A (1)
Sin A

Multiply both Nr and Dr with (1—cos A)we get
(1+cos A)(1—cos A) 1-cos’ A

sin A(1-cos A) " sin A(1-cosA)
_sinfA 1-cos’A
~sin A(1-cos A) ~sin A(1-cos A)

2

_ sin
~sinA(L-cos A)
_sinA
~1-cosA

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

[ cos? A =sin? AJ

1+sin A
1-sin A
Sol:

LHS — /1+s!n A.
1-sinA
Rationalize the Nr. By multiplying both Nr and Dr with «/1+sin A.
\/(1+sin A)(1+sinA)  [(1+sin A)2

37. =sin A+tan A

(1+sinA)(1-sinA) \ cos’A [+ (1+sin A)(1-sin A) = cos” A]
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38.

39.

_1+sinA 1 +sinA

~ cosA  CcosA cosA
secA+tan A

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

1-cosA
1+cos A
Sol:

Rationalizing both Nr and Or by multiplying both with /1—cosAwe get

= \/(l—cos A)(1-cos A) [ (1+cos A)(1-cos A) =1-cos”* A=sin? A]

=CcosecA—cot A

(1+cosA)(1-cosA)

(1-cos A)2
sin® A
_1-cosA
~ sinA
=cosecA—cot A.
.. L.H.S =R.H.S Hence proved

1-sin A
1+sin A

(sec A—tan A)2 =

Sol:
LHS =(sec A—tan A)2

[ 1 sin AT (1-sin A)’
= - = )
cosA cosA cos® A

(1-sin A)2
1-sin? A
(1-sin A)2
= ; :
(1-sin A)(1+sin A)
_1-sinA
1+sin A
.. L.H.S =R.H.S Hence proved

['.'1—sin2 A = cos? A]

[-a’~b’=(a-b)(a+b)]
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1-cos A
1+cos A
Sol:

40. =(cot A—cos ecA)2

1-cos A
1+cos A
Rationalizing Nr by multiplying and dividing with 1—cos A.
_(1-cosA)(1-cosA)
B (1+cosA)(1-cos A)
2
- (1-cosA)
1—-cos® A
(1-cos A)2
sin? A

_{ 1 cosA

LHS =

[ (a+b)(a-b)=a*-b* 1-cos* A=sin A]

2
SnA s A} (cosecA—cot A)2
=(cot A—cos ecA)2

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

1
secA—1 secA+1
Sol:

4]. =2cosecAcot A

secA+1+secA-1 25ec A
(sec A+1)(sec A-1) (secz A—1)

[ (a+b)(a-b)=a’—b’sec’ A-1=tan’ A]

=12

in“ A
tan? A= -
COS A cos” A

2secA  2-1cos® A

= — ‘sSeCA=
tan® A cosA-sin“ A

= 2cosecAcot A

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

Cos A sin A
+

1-tan A (1—cotA)

Sol:

LHS — cos A sin A

1 A" 1
—tan (1 )

42. =sin A+cos A

tanA
_ CosA sinA-tanA
1-tanA 1-tanA
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cos A—sin Atan A
(1-tan A)
sin A
___CosA
sin A
" CosA
cos® A—sin? Acos A (cos A—sin A)(cos A+sin A)
(cos A—sin A)cos A - cos A—sin A
= cos A+sin A
.. L.H.S =R.H.S Hence proved

cos A—sin A-

=

1

A A
43, COS€eC, N Cosec —2sec? A

cosecA—1 cosecA+1
Sol:

[ cosec’A—1= cot? A}

LHS cos ecA{ cosec +1+cosec —1}

cosec’A-1
2cosecA
cot® A }
2 sin*A
sin? A cos? A
.. LHS = RHS Hence proved.

= C0S ecA{

=2sec’ A

44, (1+tan2A)+(1+ 12 j= — L ;
tan® A sin® A—sin” A

Sol:

=2 2
LHS=[1+SIHZA}+{1+—9O“Z AZ}
cos” A sin“ A

cos® A+sin? A sin® A+cos® A
cos® A sin® A
1 1
= 2 + =2
cos“ A sin“ A
=2 2
N 2A+CO§ A_ — ! _ [coszAzl—sinzA}
sin® Acos* A sin A(l—sm A)
- 1
sin> A—sin® A
.. LHS = RHS Hence proved.

[ sin? A+ cos? Azl]




Class X Chapter 6 — Trigonometric Identities

Maths

45.

46.

47.

tan® A . cot? A
1+tan® A 1+cotA
Sol:

We know that
sec’ A=1+tan® A
cosec’A=1+cot? A

2
S LHS =8

cot?
2

sec’ cosec’A
sinA cos? A cos’ A sin?A
= ———x o=
cos” A 1 sin“ A 1
[ tan A=sin

1 Cos A 1
SeCA=——COotA=— COSec = ——
cos A cos A sin A sin A

= sin”® A+cos® A
=1
.. LHS = RHS Hence proved.

cot A—cosA cosecA-1

cos A+CosA  cosecA+1
Sol:

; —COS A
sin A

_ cosecA—1
cosecA+1

i 1+cos@+sind
1+cos@—-sind
(i) s?n@—cosHJrl
sin@d+cosd -1

. cos@—-sin@+1
cos@d+sind-1
Sol:

=CoSec+coté



Class X Chapter 6 — Trigonometric Identities

Maths

1+cos@+sind
1+cos@—-sing

Dividing the equation with cos & we get or both Nr and Dr
1+cos@+sind 1 +cos€ sind

(i) =

+

cos@ _C0s@ cosf cosd
1+cos@—-sind 1 _cosa_sine

cosd cos@ cosf cosd
secd+1+tad

 secO+1-tand
_secO+tan@+sec’ O—tan’ @
sec’@—tan O +1

[ sec? f—tan’ @ = 1]
Or

secd+tan@+1

sec/d—tand+1
1

secd—tand
secd—-tand+1

Or
secd+tand+1

secd—-tand+1
1

secd—tand
secd—tand+1

_1+sec6?—tan0>< 1
l1+secd—tan@ secld—tand

+1

[ secd+tand = ;}
secd—tan@

+1

sec49+tan9:;
sec@d—tan @

=————  =secf+tand
secd—tan@

=secd+tand
1 sin@

B cosd cosd
_1+cosd

cosd
(i) s?ne—coseJrl
sin@+cosd -1
Divide Nr and Dr with cosé, we get
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sing—-cosf+1
cosé _tan@-1+secd

sind+cosé—1  tanO+1-secd
cosd
1
secd—tand
tand—secH+1
:1—sece+tan0>< 1
l-secO+tand secHd—tand
3 1
secO—tan@
... C0S@—-sinf+1
cos@+singd—1
Divide both Nr and Dr with sin@
cos@—sind +1
sing
cos@+sing -1
sin@
_ cot@—1+cosec
~ cot@+1-cosec

cot 9+ cosecd — (cos ec’d — cot? 9)

=Ccosec+cotéd

cotd—cosecd +1
cot 0+ cosect) —(cosec’d +cot’ 0)
- cotd—cosecd +1
_ cot@+cosec(1-(cosec—cot0))
cotd—cosectd +1

=cot &+ cosecd

48 1 B 1 1 B 1

" secA+tanA cosA cosA secA—tan A
Sol:

LHS :sec A—tan A{ =sec A—tan A}

sec A+tan A
=—tan A
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1 B 1
CoOSA secA—tan A
sec A—(sec A+tan A)

RHS

——————=secA+tan A
secA—tan A

=—tan A
LHS = RHS

49. tan® A+cot® A =sec® Acosec’A-2
Sol:
sin? A cos’ A
2 + =2
cos“ A sin“ A

tan? A+cot> A=

_sin* A+cos* A

~ cos? Asin? A
_1-2sin* Acos® A
~ sin? Acos® A
=sec® Acosec’A—2
sin* A+cos”* Ais in the form of a* +b*
at+b’ = (a2 +b? )2 —2a%h?

Here a=sin A,b=cos A

[-:sin4 A+cos* A=1-2sin® Acos’ A]

:(sin2 A+ cos? A)2 —2sin? Acos? A

=1-2sin? Acos?*14

2
50. 1?# =tan® A
cot A-1
Sol:
1 sinA  cos® A—sin? A
cos’ A __ cos’A
cos? cos® A—sin® A
- 2 _1 - 2
sin sin A
_sin?A
cos® A
=tan® A
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2
51. 14— U0 _ oseco
1+ cosecd

Sol:
. cosec’d—1
1+ cosecd
s (cosecd—1)(cosectd +1)
1+ cosecé
=1+cosecd -1 [~ (a+b)(a—b)=a’-b’a=cosecd,b=1.]
=cosecH

1 [ cosec’d —cot? @ =1, cot? 6 = cosec?d —1]

52. coso + coso =2tané

cosecd+1 cosecd-1
Sol:

cosé N cosé

1 1

—+1l
siné siné

cosé cosé
1+sin9+1—sin0
sin@ sing
(cos@)(sin0) .\ (cos@)(sin0)
1+siné 1-siné@
(1-sin@)(sin@cos &)+ (sindcosH)
(1+sin@)(1-sin6)

sin @cos @ —sin 8 cos 8 +sin & cos @ +sin® 6 cos?
1-sin’ @

_sindcosd
~ cos’ o
_ 2sin@

~ cosd
=2tané
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1+cos@—sin? 6
- =cotd
sin@(1+cos )
Sol:
1+cos@—sin 6
sin@(1+cos )
_1-sin*@+cosd
sin@(1+cos0)

cos® @ +cos o

~ sin@(1+cos o)

_ cosf(1+cosh)
~ sin@(L1+cosb)

=cot 6.

tan® @ cot® 0
2 + 2
1+tan €@ 1l+cot°@
Sol:
tan®’0 cos’ @
2 + 2
sec“d cosecd

54. =sec@dcosecd—2sin@cosl

[ sec? @ —tan? @ =1cosec’d—cot? § = 1]

cosec?d =1+cot’ 4.

] 1
tan @ + cos? @ + cot® @xsin® @ " ———=co0s’,————=1+cot’ 0
sec“ @ cosecd

sin*@ ,  C0s’0
3 - XC0S" O +——
cos’ 0 sin® @
sin39+cos39
coséd sind
_sin*@+cos’ 0
~ sin@cos@
1-2sin? @cos? 0
sin@cosé
1 2sin’ @cos® 6
sindcos@®  sin@cosd
secdcosecd —2sin 6cos 6.

xsin’ @
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55. If T.=sin" @+cos" @, provethat =T _T-T _
T T,

Sol:
(sin3 0+ cos® 9) —(sin3 0 +cos® 0)
sin@+cosd

sin® @(1-sin” @) +cos® 6 +1—cos’ 0
- sin@+cos@

sin® @xcos® @ + cos® & xsin® 6
h sin@+cosd
_sin”@+cosO(sin @ +cosH)

sin @+ cos @

=sin®@cos’ @
T.-T, (sin® 6+cos® 6)—(sin” 0+cos’ 0)

LHS =

T, sin® @ +cos® @
_sin® 0(1-sin* 6)+cos® 6(sin’ 6)
sin® @ +cos®
sin® 0+ cos’+cos° 6(sin’ 6)

sin*0+cos® @
sin® 0 cos? 49(sin3 0 +cos® 6?)

sin® @ +cos® 6
=sin® #cos® @
L.H.S = R.H.S Hence Proval.
_sin”@cos’ §(sinG+cosh)
B sin®@+cos @
=sin® #cos’ @
LHS=RH.S

2 2 )
56. [tan0+— | +|tano— | =p[1+SIN°0
cosd cosd 1-sin“ 0
Sol:
= (tan @ +secd)’ +(tan & —secH)’

=tan? @ +sec? O+ 2tan fsecd +tan’ @ +sec? 6+ 2 tan Hsecd.
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=2tan’ @+ 2sec? O

=2[tan2¢9+sec2]
sin® @ 1
=2 ot 2
cos“ @ cos” o
(sin+sin20J
=2 T~
cos” @
57 { ! + ! }sinzecosze—l_smzecosz‘g
" | sec’0—cos?0 cosec’d—sin’ @ 2+sin?@cos’ 9’
Sol:
= ! + 21 —— |sin? @ cos® 6.
_cos2g COsec f—sin“ @
cos’ 0
- 14 + _14 sin? @cos? 6.
1-cos*® 1-sin*@
| cos’é sin® @
B 2 s 2
= COS? + sm'f sin? @cos® 6
| 1-cos"@ 1-sin"6
cos’ @ sin®

Y —+——5——————————|sin’ @cos’ 6.
| Cos” @ +sin“@—cos” € cos” @+sin”d—sin” 0
cos® & . sin® @
cos’ 0(1—cos’ 0)+sin’ @ sin’ 6(1-sin’ 0)+cos® 6

}in2 6cos? 6.

B 2 i 02

cos“ @ sin“ @ .
= — — 5 — |sin? §cos® 0
| cos” @sin” @ +sin“ @ sin® &cos” 0 +cos” 0

cos® @ sin?@ ., )
=| — + . sin @cos” 6.
smze(coszeﬂ) c0526(3|n26?+1)

B [ cos* 6?(1+sin2 49)+sin4 6?(1+ cos? 9)
- ] sin? @cos? 6?(1+ cos? 0)(1+ sin? 6’)

]sinzecosze

~ cos’ 49(1+sin2 6’)+sin4 49(1+cos2 49)
- (1+ cos? 0)(1+sin29)
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_cos* @+cos* Osin® 0 +sin® 9+sin* Ocos® O
1+sin? @+ cos® 6 +cos’ #sin® @ '
1-2sin? @cos’ 0 +sin’ O cos’ O(cos® +sin’ 6) L
= . (- cos® 0+sin® 6 =1)
1+1+cos” @sin“ @
_ 1-sin*fcos” 0
2+sin?0cos? '

1+sin@+cosf | 1+cosd
Sol:

. 2
eg. [1+sm e—cose} _1-cos@

- 1+sin6’—cos€xl+sim9—cosé? ?
1+sin@+cos@ 1+sin@—-coséd

:{ (1+sin 9—0059)2 }

(1+sin 9)2 —cos’ 0

_(1)2 +5sin? 0 +cos® @ +2x1xsin@+2xsin 6(—cos@)—2cos b
1-cos®> @ +sin’>@+2sin@

(Since, sin” @+cos” § =1]

_[1+1+2sin6—2sinHcosO—2c0s O |
sin® @ —sin® @ +2sin @

2sin? @+ 2sin @

_ _ _ )
~ 2(1+sin@)—2cosf(sin O +1)
- 2sin@(sin6+1)

_[2x2sin@—2sin ¢9cos€—20056’}2

[(1+sing)(2—-2cos6) |
| 2sind(sing+1)

2sin @

__g_(l—cosej ’
| 2 sing

B _2—2cos¢9T
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1-cosé
{ sind }
(1 cos@)
1-cos* @
_ (1-cos#)x(1-cosb)
~ (L+cos@)(1-cos8)

_1-cosd
1+cos@’

59. (sec A+tan A—1)(sec A—tan A+1)=2tan A
Sol:
= (sec A+tan A—{sec2 A—tan? A})[sec A—tan A+(sec2 A—tan® A)}

sec A-+tan A—sec A+tan A)(sec A—tan A)(sec A—tan A+(sec A+tan A)(sec A—tan A))

sec A+tan A) (1— (sec A—tan A))(sec A—tan A)(1+sec Atan A)

sec A+tan A)(sec A—tan A)(1—sec A+tan A)(1+sec Atan A)

(
(
(sec A+tan A)(1-sec A+tan A)(sec A—tan A)(1+sec Atan A)
(

sec’ A—tan? A) (1-sec A+tan A)(1-sec Atan A)

[y 1 slnA}[1+ 1 +smA}

| CosA cosA cosA cosA
B cosA—1+sinA](cosA+1+sinA)
cos A Cos A

[ cos A+sin A? -1
cos® A

_cos’ A+sin® A+2sin Acos A-1
- cos® A

_ 1+2sin Acos A
~ cos’A

_ 2sin Acos A

~ cos’A
=2tan A

-1

[-.-sin2 A+ cos® A:1]
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60.

61.

(14 cotA —cosec A)(1 +tanA + secA) =2
Sol:

LHS = (1+cot A—cosecA)(1+tan A+secA)

Cos A 1 sin A 1
=1+ —— || 1+ +
SinA SInA COSA CcOosA

B (sin A+cos A—lj(cos A+sin A+1j
sin Cos A

_ (sin A+cos A)2 -1
B sin Acos A
_1+2sinAcosA-1
B sin Acos A

[ sin? A+cos® A :1]
=2.

(cosecd —sec)(cot & —tan &) (cosectd +secd)(secd cosectd —2)

Sol:
LHS

(cosectd—secd)(cot & —tan )
11 Hcos@_sine}
|sin@ cosé || sind cosd
_cose—sine}[cosze—sinze_
| sin@cosé singcosé

_(cosé?—sin 0)2 (cos@+sin 0)_
cos? @sin’ @

RHS
(cos ecd+secd)(secHcosecd —2)

= -2
5|n¢9 cos@}{cos@ sing }
sin@—cos@ |[ 1-2sindcos b
| sin@cosé sin@cos @

cos? @ +sin® @ —2sinHcos
sin@cos @

[sin@+cos
| sindcosé

~ (cos@+sin&)(cosd—sin 49)
B sin® @cos? 6
L.H.S =R.H.S Hence proved

[ cos? 6 +sin’ @ =1]
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62. (sec A—cosecA)(1+tan A+cot A)=tan Asec A—cot AcosecA

Sol:
LHS =(sec A—cosecA)(1+tan A+cot A)

1 1 sinA  cosA
= —— 1+ +—
{cosA sin A}{ COSA sin A}
B [sin A—cos A}[cos Asin A+sin® A+ cos’ A}

sin Acos A sin Acos A

(sin A—cos A)(sin2 A+ cos Asin A+ cos? A)
sin? Acos® A

~ sin? Acos’ A

RHS = tan Asec A—cot AcosecA

_ sinA>< 1 _cosA>< 1
cosA CcosA sinA cosA

_sinA  cosA

T cos? A sinA

_sin®> A—cos® A

~ sin? Acos? A

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

cos AcosecA—sin Asec A
- =C0SecA—Ssec A
cos A+sin A

63.
Sol:

_ (sin” A-cos'A) |~ (a-b)(a’+ab)+b=(a*-b’)|
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cos AcosecA—sin Asec A
cos A+sin A

LHS

. —sin Axi
sin A cos A

cos A+sin A
cosS A_ sin A

_SinA cosA
cosA+sin A

cos® A—sin® A
sin Acos A
cos A+sin A
_cos’ A—sin® A 1
~ sinAcosA  cosA+sin A
_ (cos A+sin A)(cos A—sin A)

~ sin Acos Ax(cos A+sin A)

cos Ax

_ CcosA-sinA

~ sinAcos A

_ COsA sin A
“sinAcos A sin Acos A
1 1

TSinA CosA
=cosecA—sec A
=R.H.S

Hence proved.

64, sin A N cot A _
secA+tan A—1 cosecA+cotA-1
Sol:
Sin A cos A
LHS = 1 sinA . 1  cosA
+ -1 —F—-1
CosA cosA sinA sinA
3 sin A N cos A
1+sinA—cosA 1+cosA-sinA
Cos A sin A

_sinAcosA N sin Acos A
1+sin A—cosA 1+cosA-sinA

1 N 1
1+sin A—cosA 1+cosA

=sin Acos A{ —sin A}
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=sin Acos A

_1+ cos A—sin A+cot Asin A—cos A
(1+sin6—cosd)(1+cos A—sin A)

=sin Acos A - - - 2. 2 2 :
| cos A—sin A+sin A+sin Acos A—sin® A—cos A—cos” A+cos Asin A

. i 2
=sin Acos A — 5 -
| 1-sin® A—cos® A+2sin Acos A

) 2
=sin Acos A - -
1—(sm2 A+ cos? A)+ 2sin Acos A

=sin Acos A 2 (-.-sin2A+c052A:1)
| 1-1+2sin Acos A
2

2sin Acos A

=sin Axcos Ax

=1
LHS=RHS

65. tan A + cosA > =sin Acos A

(1+tan® A) (L+cot? A)
Sol:
tan A cos A w1+tan® A=sec’ A
) (sec? A)2 ’ (cos ecZA)2 L+ cot? A=cos ecZA}
sin A cot A

_ cosA sin A
- 4 + 4
sec® A cosec’A

sin A cos A
_ CcosA | sinA
-7 1 1

cos* A sin*A

sinA cos*A cosA sin®
= X —+ - X

cos A 1 SinA 1
=sin Axcos® A+cos A—sin?

=sin Acos A(cos2 A+sin? A)

=sin Acos A
LHS=RH.S
Hence proved.
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66.

67.

sec* A(l—sin4 A)—Ztan4 A=1
Sol:
LHS =sec’ A(1—sin4 A)—ztan“ A

=sec* A—sec* Axsin* A—2tan? A

=sec* A-———xsin*-2tan* A
cos

=sec* A—tan* A—2tan’ A

= (sec? A)2 =tan’ A—2tan? A

= (L+tan’ A)2 —tan* A—2tan® A [ sec? A—tan? Azl]
=1+tan* A+2tan® A—tan* A—2tan* A

=1=RHS
Hence proved.

1+sin A 1+secA
Sol:
cosZA( 1 )
—— ———1
_sin“ A{ cos A
- 1+sinA
cos’ A(1—cos A
_sinzA( cos A )
- 1+sin A
(cos Axcos A)[1—cos A
(1-cos® A) { cos A }
1+sin A
_ (cosA)(1-cosA) 1
~ (L+cosA)(1-cosA)  1+sin A
cos A
(1+cos A)(1+sin A)
Solving

cot® A(sec A-1) 2[1—sin A}
=sec’| ———

[ sin? A+cos? A :1]
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68.

RHS = sec? {1_3"1 A}

1+secA
1 [1-secA
~ cos? A[1+sec A}
_ 12 [LSeCA}(cosA)
cos’ A| cos A+1
(1-sin A)
~ (cos A)(cos A+1)

By multiplying Nr and Dr with (1+sin A)

(1-sin A) LtsinA
(cosA)(1+cosA) 1+sinA
~ (1)2 —sin? A
 cos A(1+cos A)(1+sin A)
_ cos? A

cos A(1+cos A)(1+sin A)
cos® A
(1+cosA)(1+sin A)
L.H.S = R.H.S hence proved.

sec A cosecA

1 t A+tan A)(sin A— A)= -
(1+cot A+tan A)(sin A—cos A) “ose? A e A

Sol:

(1+cot A+tan A)(sin A—cos A)

sin A—cos A+cot Asin A—cot Acos A+sin Atan A—tan Acos A
sin A—cos A+ cos A

- xsin A—cot Acos A+sin Atan A— sin A
sin A cos A

sin A—cos+ cos A—cot Acos A+sin Atan A—sin A
=sin Acos A cos Acot A
Solving:
secA  cosecA
cosec?A  sec’ A

==sin Atan A—cos Acot A

x COS A
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1 1
cosA  sinA
1 1

69.

70.

sin® A cos® A
sin® A cos® A
cosA  sinA
sin® A—cos® A
sin Acos A

sin A Cos A
—C0S Ax —
cos A sin A

=sin Atan A—cos Acot A
LHS=RH.S

=sin Ax

sin® Acos? B —cos® Asin? B =sin®> A—sin’B
Sol:
LHS =sin? Acos? B—cos® Asin? B.

=sin? A(l—sin2 B)—(l—sin2 A)(sin2 A) ( cos? A=1-sin? A)

=sin® A—sin® Asin? B —sin® B +sin® Asin’ B
=sin? A—sin’B
R.H.S Hence Proved.

cot A+tanB

cotB+tan A
Sol:

LHS

=cot Atan B

_ CotA+tanB
cotB+tan A
cosA+ sinB

__SinA cosB
cosB+cosecA

sinB cosA
cos Acos B —sin Asin B

_ sin AcosB
cos AcosB +sin Asin B

cos Asin B
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_ cos Acos B +sin Asin B cos Asin B
sin AcosB cos Acos B +sin Asin B
_ cosAsinB
" sin AcosB
=cot Atan B
=RHS

71.

72.

73.

Hence proved

tan A+tanB

cot A+cotB
Sol:

=tan AtanB

tan A+tan B
cot A+cotB
sin A N sinB
cosA cosB

cos A N cosB
sinA sinB

sin Acos B +cos Asin B

cos Acos B
cos AsinB+cosBsin A

sin Asin B
sin AcosB+cosAsinB>< sin Asin B
cos Acos B cos Asin B+cosBsin A
_ sinAsinB
" cos AcosB
=tan A+tan B = RHS
Hence proved

LHSS =

cot? Acosec’B —cot® Bcosec’A=cot> A—cot’ B
Sol:
LHS = cot® Acosec’B —cot® Bcosec’A

= cot? A(1+ cot? B)—cot2 B(1+ cot? B) [ cosec’d =1+ cot? 49]

=cot? A+cot® Acot? B —cot? B—cot® Bcot? A
=cot? A—cot’ B.
Hence proved

tan® Asec’? B —sec® Atan’? B =tan? A—tan’ B
Sol:
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74.

75.

LHS =tan® Asec’ B—sec” Atan’ B

=tan® A+(1+tan’ B)—sec’ A(tan® A)

=tan® A+tan’ Atan? B—tan’ B(L+tan’ A) (- sec’ A=4tan’ A)
= tan’+ tan” Atan’ B —tan® B —tan® Btan® A

=tan® A—tan’ B

=RHS

Ifx=asecH +btan 8 andy = atan 8 + b sec 0, prove that x? — y? = a? — b?
Sol:
LH.S =x*—y?
= (asecO+btand)’ —(atan 6 +bseco)’
=a’sec’ @+b?tan’ O+ 2absecHtan @ —a’ tan® & —b? sec & — 2absec f tan 6.
=a’—sec’@—-b’sec’f+b*tan’9—a’*tan’ 6
=se029(a2—b2)+tan29(b2—az)
=se029(a2—b2)—tan2H(az—bz)
=(a2—b2)(sec29—tan26’) [ seczﬁ—tanzezl]
=a.2_b2

x Ying — Xipg ¥ _ 2y
If=cos® +>sinf = 1 and—sinf — = cos@ = 1,prove that — + 5 = 2
Sol:

X 2 Ix ?
[—c050+lsin9} +[—sin9—icos(9} :(1)2+(1)2

a b a b
2 2

2 2

X—zcos2 6?+y—zsin2 Hﬂcosé?sinéhrx—zsin2 6?+y—zcos2 2]
b ab a b

_2Y Gingcoso=1+1

ab

2 2 2 2

X : X°
—2c052¢9+y—2c0526+y sin @+ = sin* =2
a b a

2 2 2 2
cos? O{X—2+z—2}+sin2 Q{X—2+y—2j =2
a a’ a

b?
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Xy 2 ) L i
P (cos 0 +sin 9)=2

Xy . A2 .2
P (..cos 0 +sin 6?:1)
76. If cosec @ - sin 8 = a3,sec® — cos @ = b3, prove that a?b?(a? + b?) = 1
Sol:
cosecd —sing =a’

_L—sinez a’
sin@

1-sin?
- =a
siné
cos’6
- =a
siné
1
_cos* @
N 1
sin® @

cosie
3

singe
3
secd—cosf =b’
Lcosé?:b3
cosé
1-cos’ 0
cosd
sin6
cosg

b3

b3

N

_sin®o
N 1
cos® @

Now, a’h? (a2 + bz)

b

4 4 4 4
cos® @ sin*@| cos*d sin®o

Tz T2 7 T2
sin®@ cos®@|sin®@ cos®o
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4 4
4 2 4-2 3 -3

33 . —-| cos®d sin®fd
=cos? *@xsin 3 TR —

sin?@ cos3 6

2 2
= cos® @sin® % (- cos? @ +sin 0 =1)
sin3 @cos? 6
=1
LHS=RH.S

77. Ifacos®0 + 3acosfsin?8 =m,asin®6 + 3 acos? Osinf = n,prove that

(m+n)§ +(m—n)§
Sol:

= (acos3 6 +3acosdsin? @ +asin® @ +3acos’ &sin 9)§
+(aC053 0 +3acos@sin? @ —asin® @ —3acos? @sin 9)2
= a% (cos® 0+ 3cos Osin® 0+sin® 0+ 3cos’ Osin 6?)?’
+a§ (c s® 0 +3cosdsin® @ +sin® @ —3cos? @sin 0)§
2

2 2 2
=a (cos@+sm49)} +a5(c0349—sin0)3}3

2 2

=a’ [(cos@+sm 0) J+a3 (cos@—sin )’

[cos 0 +sin® 6 — Zsmecow]
=&’

cos? 6 +sin? 6 + 2sin Hcosa}+a3 [cos2 0 +sin? @ —2sin Hcosa}

2
=a®[1+2sinfcosd]+a [1—25in g cosd]

a®[1+2sin#cos@+1-2sin G cosd |
1 2

=a®(1+1)=2a3

=RH.S

Hence proved.
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2/3 2/3
If x=acos®8,y = bsin3 8, prove that (g) + (%) =1
Sol:
x=acos’@:y=bsin*@
X

79.

80.

X _cos?o: Y =sin%0
a b

2 2
LH.S {5}3 {XT
a b

= (cos3 ¢9)§ +(sin3 9)§

=cos? §+sin’ O ( cosze+sin20=1)
=1

Hence proved

If 3sin 8 + 5 cos 6 =5, prove that 5sin 6 - 3 cos 8 = + 3.
Sol:

Given 3sin@+5c0s0 =5

3sin@=5-5co0s 8

3sing =5(1—cos )

5(1-cosd)(1-cosd)

3siné =
1+cosé
_ 5(1-cos* 0)

3sinf=———~

(1+cos0)

=2

3siné = Ssin” 0

1+cos@
3+3cosfd =5sind
3=5sin—3coséd
=RHS

Hence proved.

Ifacos @ +bsinf®=mandasin®-bcosd =n, prove that a? + b? = m? + n?
Sol:

R.H.S =m?’sin?

=(acosd+bsin 9)2 +(asin z9—bcosé?)2
=a’cos’ @ +b*sin® @+ 2absin #cos &
+a’sin” @ +b’ cos’ @ —2absindcos b
=a’cos’ @+b’cos® @ +b*sin® @ +a’sin® 6



Class X Chapter 6 — Trigonometric Identities

Maths

81.

82.

83.

=a? (sin2 0 +cos’ 49)+b2 (sin2 0 +cos’ 49)

=a?+b? ('.‘Sin29+C0529=l)

If cos 8 + cot & = m and cosec 8 - cot 8 = n, prove thatmn =1
Sol:
LHS =mn

=(cosecd +cot&)(cosecd —cot )

=cosec’d—cot’ @

=1 [-.-(a+b)(a—b):a2—bzcosecze—coﬁe:l]
=R.H.S

If cos A + cos? A = 1, prove that sin? A +sin* A=1
Sol:
cos A+cos? A=1

cos A=1-cos’ A
cos A=sin* A

LHS =sin® A+sin* A
=sin’ A+(sin® A)

=sin® A+(cos A)2

=sin® A+cos A
=1
Prove that:
() sec9—1+ secO+1 2 9
¢ secf+1 sec-1 cosec
1+sin@ 1-sin@
( )\/1 sin @ \/1+sin9_25ece
1+cosf@ 1—-cosf@
(ii )\/ \/1+c050 = 2cosec 6
secH—-1 sing \?2
( )sec6+1 (1+c059)
Sol:
EESNVE )
LHS = colse n colse
| -1
cosd cosd
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1-cosé@ 1+cosé@
cosé cosd

1+cos 6’ 1-cos@
cosd coséd

1-cos @ \/1+c050
1-cosé

1+cosé

- cosH (1- cosH)+\/1+cosex1+cose
(1+c056? 1—-cos@ 1-cos@ 1+cosé

\/l cos& \/(1+cos€)2
1-cos’ 0
1

1-cos? @
cosé 1+ cosé
sing sin@
_1-cos@+1+cosd
B sind

2

sin@
=2c0sec

1+sin@ 1-sin@
(2) \/ . +J .
1-sing 1+sin@

\/1+sm 6 (1+sino) +\/1—sin<9 L-sino

1 smH 1+sin@ 1+sin@ 1-siné@
\/ 1+sm0 \/(1—sin 9)2

1-sin26 \ 1-sin’@
_\/(1+cos€) +\/(l—cos€)2
\ sin?e sin? @

B 1+cos¢9+1—00549
sing sing

:_i =2cosecd
sin@

(3) Not given
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secd-1
secd+1
B
_ cosd
1

cos 6
_1-cosd
 1+c0s6
_ 1-cosé ><1+cos¢9
1+cos@® 1+coséd
_ 1-cos’6
(1+c056')2
3

(4)

sin
(1+c036?)2
[ sine T
_[1+cose}
=RHS
Hence proved.

84. Ifcos @ + cos? @ = 1, prove that
sin”? @+3sin'® @ +3sin® @ +sin® @+ 2sin* 6+ 2sin*0-2=1
Sol:
cos@+cos’ =1
cos@ =1-cos’ @
cosf=sin’6 .. (1)
Now, sin' @+ 3sin'® 8+3sin® +sin® 8+ 2sin* 6+ 2sin* 6 -2
=(sin* 49)3 +3sin* §-sin® 6 (sin* 0+sin’ 6)
+(sin? 9)3 +2(sin? 0)2 +2sin% 62
Using (a+b)’ =a®+b*+3ab(a+b)and also from
(1) sin*@cosd

.4 22 0\3 2

(sm 0 +sin 6') +2c0s6? +2c0s6 2.
I G 2

((sm 0) +sin 0)+2cos 0+2c0s6—2

(cos,2+sin2 9)3 +2c0s% 0 +2c0s0—2
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85.

(cosersin)3 +2c0s*0+2sin?0-2 [‘.‘sin2 0 +cos? 6:1]

1+ 2(sin2 0 +cos’ 9)—2

1+2(1)-2
=1
LHS=RH.S

Hence proved.

Given that(1+cosa )(1+cos ) (1+cosy) = (1—-cosa )(1—cos B)(1-cosy)

Show that one of the values of each member of this equality is sin a sin g siny
Sol:

L.H.S

7

We know that 1+ cos @ =1+ cos? g—sm §—2cos2 >

2,3

s =2c052 % . 20052 2 . 2c0s2 L (1)
2 2

Multiply (1) with sinasin gsin y and divide it with same we get

8cos? < cos? A cos’ =~
2 2 2

- . - xsinasin gsiny
sinasin gsiny

2

a
2c0s’ % cos? 2 cos? L xsinarsin Asin
4
2 2 2

B v

. a .
sin—_sin“_sin -
2 2 2

B

= sinasin ﬂsinyxcotgcot—cotz
2 2 2

=

RHS (1-cosr)(1-cos ) (1—-cosy)
0

We know that 1—cos @ =1— cos? §+S|n g_Zsm2 )

:>25in2g2-sin2£-23inZZ
2 2
Multiply and divide by sinasin #sin y we get

2sin? & 2sin> £ 2sin? 7 -sin asin psiny
2 2 2

singsin gsiny
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86.

87.

2sin® ¢ . 2sin? & . 25in? 7 -sin ersin Bsiny
L2 2 2

2sin gcos£23in£cos£25in ZcosZ
2 2 2 2 2 2

B.. 7

a . ] ]
= tan — tan —tan =sin ¢ Sin £#sin
2 2D psiny

Hence sin ez sin gsin y is the member of equality.

4-3(x? —1)2
4

if sin@+cos@=xP.T sin®@+cos® @ =

Sol:

sin@+cos @ = X

Squaring on both sides

(sin 9+cos€)2 =x?

= sin?@+cos? O +2sin6cosh = x°

2
- sin@cosd == 2_1 ...... (1)

We know sin®@+cos® =1
Cubing on both sides

(sin2 0 + cos? 49)3 = (1)3
sin® @ + cos® @ + 3sin? @ cos? 6?(sin2 0 + cos? 49) =1
= sin® @ +cos® 7=1-3sin’ Ocos’ @

= 1—3@ from (1)

4-3(x -1)
4

~.sin®@+cos® @ =

Hence proved

iIf x=asecdcosgy=Dbsecdsingandz=ctand, ST Z—z+g—j___
Sol:

x* =a’sec’dcos’ 6 ... (i)

y> =b’sec’0sin’ 0 ....(ii)

7* =c*tan’ @ ..(i)
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Exercise 6.2

1. If cos@= g , find all other trigonometric ratios of angle &

Sol:
2
We have sin@=+/1-cos’ 0 = ’1_(3)
_ 16
25
= 25_E
25
_ |93
25 5
sin¢9=§
5
tan&:ﬂ:£:§secgziziz§
cosé 415 4 cosd 4 4
5
1 1 5 1 1 4
cosec=——=—=—Cotf=——=—=—.
secd 3 3 tand 3 3
5 4
2. Ifsing= % find all other trigonometric ratios of angle 8
Sol:
2
We have cosé@ =+/1-sin’ @ = 1—(3
I ol
2 2
1
cosf=—
J2
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cotH:L:}=l
tangd 1

cosec?d —sec’ 0

3. If tanH:i,Find the value of 5 5
cosec“@d+cot° g

2

Sol:
We know that secd =+/1+tan? @

cosecd =+1+cot’0 = J1+2 =43
Substituting it in (1) we get
3

(V3 -(B) 35 3

w

(e e

_3

10
4. Iftan@= E, find the value of 1-coso
4 1+cosé@

Sol:
2 3Y’ 9
secd=+1+tan?6 =, [1+ 7) = 1+B
/16—9 5
= |— =—
16 4

C.secd = i =
cosd@
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5.

1+siné@
1-sing

If tand = % find the value of
Sol:

coté?:i L S

tan@zgzﬁ

5
517 [144+25 [169 13
cosec =+/1+cot’d =, [1+| — | = :\/ =,
\/ Lz} \/ (12) 144 12
1 1 12

sin@ =

cosecd 13 13’
12
12 13+12

13 18 25
We get T =3 =T:25
13 18

_ 2
If cotﬁzi, find thevalue of 1-c05 &

J3 2-sin’@

Sol:
> / 1 4
cosecd =+/1+cot?f = 1+§=\/;
2

;.cosecld =—

V3
1

sin@ = =
cosecd

1 sin@ sin@
and ——=——=¢c0S=
cotd cosé 1

.".on substituting we get
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2sin? A+3cot? A
4(tan2 A—Cos? A)

7. If cosec = /2, find the value of

Sol:

We know that cot A=+/cosec?A—1

=J(2) -1=42-1

-1.

tan A=t -1
cotA 1

sin A= 1 = smA_i
cosec ﬁ

1 1
cos Avl-sin® A= [1- )
\/ RN

On substituting we get

2 2
8.  If cot6+/3, find thevalue of COSEC20+COt20
cosec“d—cot” 0

Sol:

cosecd =+/1+cot? @ = 1+(\/§)2 =1+3=2

9=3cot9=c9—39 ..cos@ =cot@-sind
cosec 2 sing

sin@ =
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= C0sH = ﬁ
secd = 1 = 2
cosd /3

10.

On substituting we get

(2)2+(\/§)2 4+3 17
: 2=12-4"8
@5 s s

21

g

6sin® 0 +tan’ O

If 3cos @ =1, find thevalue of
4cosd

Sol:

cosezé sin =+/1+cos® @

tan @ = ﬂ 2\/_ =22
cosd 41 S, 1
3
On substituting in (1) we get

{2\/_} (2] 4.3 L6+

5

4. 4
5

wl k-
w| W

=4—O=10
4

If /3 tan @ = sin 6, find thevalue of sin? & —cos? 6
Sol:

ﬁ-%:sine

B3

cosf=—=
3

-
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11.

12.

2
sin@ =+/1-cos* 0 = 1—(i
J3
2V [ 17T
.-.sinze—coszez(\/:j _{_}
3 3

22 1.1

3 3 3

If COSGC@:E, find the value of 23!n9—3cos¢9
12 4sin@—-9cos

Sol:

sing=_ 1 _12

cosecd 13 13

12
. / 12T 144
cos@=+1-sin’0 = [1-| = | = [1-=—
{13} 169
_ /E_E
169 13

,12 55 24-15

13 713_ 13 _9_,
12_, 5 48-15 3

13 13 13

=

If sin 9+C039=\/§COS(900—9), find cot @ find coté

Sol:

LH.S=sing+cosf=+2sin0  [-cos(90-0)=sind |
— c0S 6 —sin e(ﬁ)—sine

cos @ —sin 49(\/5—1)

Divide both sides with sin &we get

cos@ sind@

=R (21

sin@ sinH(\/_ )

—cotd=+2-1



