Exercise 6.1

Prove the following trigonometric identities:
1.
Sol:

We know sin® A+cos®* A=1
sin> A=1-cos® A
= sin? A-cosec’A

= sin® A- 1 ~LHS=RHS

sin2 A

Sol:

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

= cosec’A-sin* A=1
SinLA-nZA-l

1=1 LH.S=RH.S

Sol:
sin’ @
cos’ @

RH.S=1-cos’¥ [1: sin @ + cos? «9}

LHS= .c0s* @ =sin’* 6

—sin? @ [ sin? 9.=1- cos? 49]

LHS=RH.S

Sol:

LHS = cosecosin? @ [+1-cos® 0 =sin’ 0 |
=cosecd-sinf

=1

S LHS=RH.S



Sol:

We know that sec’ @ —tan® 6 =1
=sec’f=1tané
cosec’d—cos’ =1

cosec’d —cot® 6

1

tan’ @

tan?@-cot’d =tan’ @

Sol:
LHS =tan @+ ! :>sm6?+ .1
tand cos@® sSind
cosé
sin@ cosé
cos6  sing
sin@+cos’0 1
sin@cos®  sin@cosd
= seccosect

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

Sol:
cos&—cosz-g: coszg—sinZQ
2 2
sin@ = sin€~2 = 2sin gcosg
2 2
cos? 2 _sin? @
2 2

= LHS = 5 7 I {‘.1=coszg+sin2§}
cos® = +sin? = |- 2sin—cos—
2 2 2 2

{cosz—sinz}[coszminz}
= [ a’-b? :(a—b)(a+b)(a—b)2 =a2+b2—2ab]
O . 0
[cosz—smz}

0 .0
COSE_SmE
= g
COS— —SIn—

2 2



.0 . ,0 25i 0 0
Lising C0S",—sin®C+2sin_cos

cos ¢ cos? Q—sinz L
2
{ 0 . 9}
COS— +Sin —
2 2

2
[ 0 . 9}
COS——SIn—

2 2

0 .0
COS§+SIn§
"6 .o
COS——SIn—

2 2y

R.H.S

=

S~ LHS=RH.S

Sol:

c0s 6 = cos ZQ = coszQ—sinZQ
2 2 2
sinazsinzﬁz 25ingcosg
2 2 2

1:coszg+sin29
2 2

LHS = cosd

1+sin@ c032§+sin2 §+ 2sin Zcor ¥

0 . 0 0 . 0
COS——SINn— || COS—+SIN—
2 2 2 2
( 0 . HT
COS—+SINn—
2 2

0 . 0
COS——SIn—
2 2

cos’ Q—sing
2 2

=

"0 .0
COS—+SINn —
2 Y

cosze sinze 23in0cose
1-sing 0 3N 57485055

cosé cos? 2 _sin2 @
2 2

RHS =



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

o . 0
COS——Sin—
2 2

=

09 .0
COS—+SINn —
2 7

.. LHS = RHS
9.
Sol:
1+ cot? A =cosec?A [ cosec’A—cot? A =1]
cosec’A=1+cot® A
= cot’ A+ -
cosecA
= cos® A+sin® A=1 . LHS = RHS
10.
Sol:
1+tan? A = sec? [ sec? A—tan’ Azl}
=sin® A+ 12 [1+tan2A—sec2 AJ
sec
—sin? A+cos®’ A=1
.. LHS =RHS
11.
Sol:

LH.S=, /1_ cos 0 Rationalize numerator with +/1—cosé
1+cosé
- J1-cos@ y J1-cosé
J1+cos@® 1-cosé
(\/1—0039)2
\/(1—cos 0)(1+cos8)

_ 1-cos® 1-cosf 1-cosé
Jl—cos’@ +sin?@  siné




12.

13.

=cosecd —cotd

Sol:
1=cosz§+sin2§
2 2

cosH:COSZ-Q=c032§—83in2€
2 2 2

sinH:sinZ-Qz 25ingcosg
2 2 2

.0 . ,0 , 0
1—cos0 COoS EZSII’] E— COS™ —
LHS = =

—sin? =
2

4

2

sind 25ingcosg
2 2

0 .,0 20 o0
COS—+SIn” ——CO0S™ —+SIN" —
2 2 2 2

. 0 0
2SN —C0S —
2 2

25in2€
2
.0 0 '
2SIn —C0S—

2 2

. 0 0
2Sin—Ccos—
RHS = -

cosz—+sinzg+coszg—sinzg
2 2 2 2
.0 0
25In —C0S — 0
=—2 2:tan5

2 cos? 0
2

~LHS=RH.S

Sol:
sin@
1-cosé@
Rationalizer both Nr and Or with 1+ cos &
sing ><1+cos6’
1-cos@ 1+cosé

LHS =




14.

15.

16.

sin@(1+cos o)
- 2
1-cos“ @
sin@ +sin@
sin’ g
singd sin@cos@
=12 + =2
sin“ @ sin“ @
:_ch)—w:cosecemote
sin@ sin@
. LHS = RHS

[~ (a=b)(a+h)=a"—b’ |

[ 1—cos? @ —sin’ 9}

Sol:

_1-sing
“1+sin6
Rationalize both Nr and Or with (1-sin&) multiply
1—9n9xl—ﬂn0
1+sind 1-sin@
(1—sh10)2

cos® 6

{1—sin HT [ 1 siné'}2
= = —

cos@ cos® coso
= [secO—tan 9]2

= LHS = RHS Hence proved

LHS

[ (1-sin@)(1+sin @)= cos® 0}

Sol:
LHS = cosec’d —sin* 6 [(a+b)(a-b)=a"—b’ ]
= 1+ cot? 0—(1—cos2 0) [ cosec?d =1+cot? #sin® @ =1-cos’ 0}

—1+cot’~1+cos’ @

= cot® @+ cos’ @
= LHS = RHS Hence proved

Sol:

2
LHS = (1+c:;cfgtan 0 [ cosec?d =1+ cot? 0]




cosec’d-tan @ _ 1 _c032 6 sind
sec? sin¢ 1 cosé
= C?—SQ =coté
sing
= LHS = RHS Hence proved

17.
Sol:
LHS =sec’ & —cos? @ [ (sec@+cos @) (secd —cos @) —sec® @ —cos’ 0]
— 1+ tan? 6?—(1—sin2 9) [ sec’@=1+tan’ @cos’ @ =1—tan’ 0}
=1+tan’0—1+sin’ 0
tan? @ +sin’ 0
= LHS = RHS Hence proved
18.
Sol:
LHS = 1 =(1-sin A)x[ 1 +SmA} {.-secA: and tan A:SInA}
cos+1 COSA COsA cos A cos A
. 1+sin A
x (1-sin A)g
Cos A COS A
cos? A . . )
= =1 ~+(1=sin A)(1+sin A)-cos®’ A=1-sin? A
cos A [ (1450 A)d+sin A) ]
= LHS = RHS Hence proved
19.

Sol:

LHS = —_1 —sin A 1 —COS A SmA+C95A
sin A COS A CoSA sSinA

1-—sin? Axl—cos2 A)< sin® A+cos® A
sin A cos A sin Acos A




20.

21.

22,

" COSecC A:_LA
sin

1
cos® A-sin? A-1 SeCA_EA
sin® Acos® A tan A= sin A
cos A
__COsA

sin A

cot A

~»1-sin® A=cos? A
=1 1—-cos® A=sin? A
sin®> A+cos®? A=1

= LHS = RHS Hence proved

Sol:
. )
LHS:tanZH—sinzezszg—sinza tanzezsng
cos @ cos“ @
:sinze{ 12 —1}
cos” @
_ 2
sinze{l cozs H}
cos @
F 2
= sin’4- szg =sin’Htan’ o
cos @
= LHS = RHS Hence proved
Sol:
LHS = (l+tan2 0)(1—sin2 9) [ (a-b)(a+b)=a’ —b2]
=N sec? 0-cos® 6 [ sec’ @ =1+ tan® HJ
=1
= LHS = RHS Hence proved

Sol:

2
LHS:sin2A~CF)S2 A+co -
sin“ A cos” A




: A sin? A
=cos’ A+sin® A - cot? A=cos’ ——tan® A=—
sin® A cos” A

= LHS = RHS Hence proved

23.
Sol:

LHS - 0959 B sing
sind cosé
_ cos?@—sin’ 0 _ cos? @ [--cosze—sin20=cose]
sinfcos®  sinOcosd '

[ cos? = 2¢os? 9—1]

_2cos’0-1
" sinfcosd
= LHS = RHS Hence proved
(i) tanH—cotH:M
sindcos
Sol:
sin@d cosd

LHS=——F—M—
cosd sind

sin? @ —cos?
cosdsing
] 32
:>sm 0 (1-3|n 9) [-.-cosze=1sin29]
cosédsiné
2sin?0-1
sin@cos @
.. LHS = RHS Hence proved

24.
Sol:
(152)—sin 0 cosecd +sin’ @
LHS = -
sin@

2 029
cos 9::; 6-1 [~ sin@cosecd =1]
i

=0
.. LHS = RHS Hence proved



25.

Sol:
_1-sinA+1+sinA
- (1+sin A)(1-sin A)
:Mﬁ [ (1+sin A)(1-sin A):l—sinZA]
= ——=2sec’ A [+1-sin A=cos A]
cos’ A

.. LHS = RHS Hence proved

206.
Sol:
(1+sin 49)2 +cos’ 0

LHS = -
cos@(1+sind)

_1+sin® @ +2sin 6 +cos® O
cosd(1+sing)

2(1+sind)
cosd(1+sin o)
.. LHS = RHS Hence proved

=2secd

27.
Sol:
1+sin?@+2sin@+1+sin*6—-2sin o
2c0sd
2(1+sin*0)  14sin?0
2 = =12
2c0s° 0 1-sin“@
.. LHS = RHS Hence proved

LHS =

[ cos’ @ =1-sin? 49]

28.
Sol:
1+tan’6  sec’d

LHS = —= >
l+cot“d cosec @

[ tan’ @ +1=sec? 6 1+cot’H =cos ecze}

=——  sin’=tan’#
cos“ @-1



29.

30.

_1—tan6T 1-tané
=
| 1-cotd 1o 1
tan 0
r 2
= ﬂ-tane =tan’ @
_(1—tan9)

.. LHS = RHS Hence proved

Sol:
1
1+——
LHS =1+SEC9 _ cosd
secé 1
cosé
:c059+1'cose
cosd
=1+cos@
=2 _ 2
RHS — sin“ @ 1-cos“ 6@

=

1-coséd 1-cosé@
(1—2\/§b)+(cos6’)

=

1-48
.. LHS = RHS Hence proved

=1+cosd

Sol:

LHS = tan @ N coté
1 1-tan@
tan @

tan? 6 . coté
(1-tang) 1-tané

1 1 —tan®é6
1-tan@| tan @

1 1-tan®o
1-tan@| tan@




31.

32.

33.

1 (1-tand)(1+tan0+tan’ o)
—
1-tané tan @

1+tan @ +tan’ 0

tan @
= coté+1+tanéd
. LHS = RHS Hence proved

Sol:

We know thatsec® 6 —tan® 9
Cubing on both sides

3
(secé?—tan2 9) =1
sec® @ -tan® 6 — 3sec? 0(sec2 0 —tan? 6?) =1
tan® 0 ['.'(a—b)g:a3—b3—3ab(a—b)}

— secH—tan® § =3sec’ Atan’ 0 =1
—sec®@=tan®@+1+3tan’ Hsec’ o
Hence proved

Sol:

We know that cosec’d—cot? =1

Cubing on both sides

(cos ec?0 —cot? 0)3 . (1)3

— cosec’d — cot® @ —3cosec?d cot? 49(005 ec’0 —cot? 9) =1

[ (a—b)3 —a’-b° —3ab(a—b)}

= cosec® =1+ 3cosec’dcot? 6 +cot® &
Hence proved

Sol:
sec’fd=tan’ =1
-.sec’d=1+tan’ @

sec’@-cotd 1-sin®éH cosé

LHS = 5 = e
cosec‘d cos“ @ sind

[ a*-b* =(a-h)(a’ +ab+b2)]



secezi,cosecez_icotezc?—se
coséd sin@ sin@

sin@
= ——=tand
cosd

.. LHS = RHS Hence proved

34.
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

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

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

= LHS =

35.
Sol:
secd—tand
sec A+tan A
Rationalizing the denominator y multiply and diving with'sec A+ tan Awe get
secA—tan A) (secA+tanA) sec’ A-tan® A . 1

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

LHS =

1 1
“sec? A+tan? A+2secAtan A 1 +sin2A+23inA
cos’ A cos’ A cos’ A

cos? cos? A

= - 2 - = ) 2
1+sin® A+2sin A (1+S|nA)

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

36.
Sol:

1+cos A
(1
sin A ( )

LHS =

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



(1+cosA)(1-cos A) 1—-cos? A

sin A(1-cos A) " sin A(1-cos A)
_sinffA 1-cos’A
sinA(1-cosA)  sin A(L-cos A)

B sin’?

~sin A(1-cos A)
_sinA
~1-cosA

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

[ cos? A=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+sin A 1+sin A)’ _ _
\/El-i-Sin A;El—sin Ag - ( cos? A) [ (1+S|n A)(l—sm A)=c032 A]
_l+sinA_ 1 +sinA
coOSA cosA cosA
secA+tan A

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

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

- \/Ei;zzz 238:22 2; [ (1+cos A)(1-cos A)=1-cos® A=sin? A]

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




39.

40.

Sol:
LHS =(sec A—tan A)2

{ 1 sin AT (1-sin A)’
= - =

cosA cosA cos® A.
. 2
:w [-.°1—sin2 A= cos® A]
1-sin“ A
(1-sin A)2

~ra’-b?=(a-b)(a+b
- (1-sin A)(1+sin A) [ a (a-b)(a+ )]
_1-sinA
T 1+sinA
. L.H.S = R.H.S Hence proved

Sol:
_ 1-cosA
1+cos A

Rationalizing Nr by multiplying and dividing with 1—cos A.
_ (1-cosA)(1-cosA)
- (1+cosA)(1-cosA)

(1-cos A)2

1-cos® A

(1-cos A)2 - _
= [~(a+b)(a—b)=a’~b* 1-cos’ A=sin’A]

LHS

2
= [L _Los A} (cosecA—cot A)2

sinA sinA
=(cot A—cos ecA)2
.. L.H.S = R.H.S Hence proved



41.

42.

43.

Sol:
LHS = secA+1+sec A-1 _ 2sec A
(sec A+1)(secA-1) (secz A_1)

[ (a+b)(a—b)=a*—-b*sec’ A-1=tan’ A]

2secA  2-1cos’ A
tan> A cosA-sin’ A
= 2cosecAcot A
. L.H.S = R.H.S Hence proved

{ secA=
cos A

Sol:
LHs — 08 A sin A

= +
1-tan A (1_ 1
tan A

_ CosA  sinA-tan A
~1-tan A 1-tan A
cos A—sin Atan A
(1-tan A)
sin A
cos A
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-

=

1

= cos A+sin A
.. L.H.S = R.H.S Hence proved

Sol:

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

LHS cos eCA{cosec +1+ cosec—l}

= C0S ecA{

=2sec’ A

--cosec’A—-1=cot® A
I ]



44.
Sol:

=2 2
LHS = 1+S'”2A F1e =2 AZ
cos” A sin® A
cos® A+sin® A sin? A+cos® A
= 2 + =2
cos” A sin” A

= 12 + 12 [-.-sin2A+coszA:1]
cos“A sin“ A
=2 2
:>S|r_] 2A+co§ A — ! _ [coszAzl—sin2 A]
sin® Acos® A sin® A(1-sin A)
1

~ i’ A—sin’ A
.. LHS = RHS Hence proved.

45,
Sol:
We know that
sec’ A=1+tan’ A
cosec’A=1+cot? A
2 2
LHs =@, ~cot
Sec’ COSec‘A

sinA cos’ A cos’A  sinA
= ———X +E R

cos” A 1 sin“ A 1

[ tan A =sin

secA:LcotA: C?SA -
cos A cos A sin A sin A

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

46.
Sol:
cos A
- —Ccos A
-ma e
+Co0S A sin A




Ccos A[_l—l}
_ sin A

cos A[_1+1}
sSin A

_ cosecA-1
~ cosecA+1
47.
Sol:
. 1+cos@+sind
i) = .
1+cos@—sin@
Dividing the equation with cos & we get or both Nr and Dr
1+cos@+sind 1 cos¢9+ sin@
cosd _cos@ cos@ cosd
1+cos@—sind 1 cosd sind
cosé cos@ cosd cosd
_ secf+1+tad
“secH+1-tand
2 2
:sec0+tar216?+sec 0—tan“ 0 [-.-secze—tan29:1]
sec“d—tand+1
Or
secd+tand+1
secHd—tand+1
. +1
secd —tan & [ secO+tanfal 1 }
secd—tand+1 secd —tan@

Or



secd+tand+1
secd—tand+1
1 +1

secd—tand secO+tanfo—
secd—-tanf+1 secd—tan@

=1+sec¢9—tan6?>< 1
l+secd—tand secHd—tand
B 1
secO—tan@
=secd+tand
1 sin@
“cosd ' cos6
_1+coso
~ cosd
(i) s?n&—cose+1
sin@d+cosd -1
Divide Nr and Dr with cosé, we get

=secHd+tand

sin@—-cos@ +1
cos @ _tan9—1+secé’

sind+cosf-1 tan@+1-secd
cosé
1
= seco—twang -
tand —secd +1
=1—sec9+tan0>< 1
l-secd+tand secld—tand
3 1
secO—tan@
(iii) Cosg_smeﬂ:cosec+cot6'
cos@+sinf -1
Divide both Nr and Dr with sin @
cos@—sing+1
siné@
cos@+sing -1
sing
_ cotd—-1+cosec
" cot@+1—cosec




48.

49.

cot @ + cosech — (cos ec26 — cot? 49)

cotd—cosecd +1
cot § + cosecd — (cos ec’d + cot? 9)

cot@—cosecd +1
_ cotf+cos ec(l— (cosec —cot 6?))

cotd—cosecd +1

=cot @ +cosecd

Sol:

LHS :sec A—tan A[ —— =secA-tan A}
sec A+tan A

=—tan A

RHS L L

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

———— =SecA+tan A
secA—-tan A

=—tan A
LHS = RHS

Sol:
sin?A cos’ A

tan® A+cot’? A=———+——
Cos“A sIin“ 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*
a*+b* =(a’ +b2)2 —2a%h?

Here a=sin A,b =cos A

[ sin* A+cos* A=1-2sin? Acos? A]

= (sin2 A+ cos? A)2 —2sin? Acos? A

=1-2sin* Acos®14



50.

51.

52.

Sol:
sin?A  cos® A—sin® A
_cos’A __ cos’A
cos’ cos® A—sin® A
) _1 —2
sin sin“ A
_sin? A
" cos? A
=tan® A.
Sol:
1+%29_1 [ cosec’d - cot® @ =1,cot’ 0 = cosec’d 1]
1+ cosecd
.\ (cosecd —1)(cosectd +1)
1+ cosecd
=1+cosecd -1 [ (a+b)(a—b)=a”~b*a=cosech,b :1.]
=cosecH
Sol:
cosé N cosé
_1 +1 _1 —
siné siné
cosd cosd
1+sind +1—sin¢9
sin@ sin@
(cos®)(sind) (cosd)(sind)
1+sind " 1-sin@

(1-sin@)(sin@cos@)+(sinOcos o)
(1+sing)(1-sin o)

sin & cos @ —sin 8cos @ +sin @ cos & +sin? 6 cos?
1-sin%@




53.

54,

_sin@cosé
~ cos?o
_ 2sin@

~ cos6
=2tané

Sol:
1+cos@—sin® @
sin@(1+cos o)
_1-sin*@+cosd
~ sin@(1+cosh)
_ cos’ 0 +cos O

sin@(1+cosd)
_ c0s6(1+cosb)
~ sin@(L1+cosb)
=cotd.

Sol:

tan®0 cos?é
2 + 2

sec“d cosecH

cosec’d =1+ cotd.

tan @ + cos’ @ + cot® O xsin° @

sin®@ ,  cos*é
x COS” 0+
oS

0 sin® @
sin36?+cos30
coséd  sind
_sin*0+cos* 0
~ sin@cosd
1-2sin?@cos® @

sin@cosd

1 2sin® 6cos® 0

xsin’ @

sin@cos @ - sin@cosf
secdcosecd —2sin & cosd.

{.

" sec? @

[ sec’ @ —tan® @ =1cosec’@=cot’ 9 = 1]

" cosec?d

=1+ cot? 6’}



55.

56.

Sol:
(sin®6+cos®6)—(sin® 6 +cos® 0)
LHS = :
sin@+cosé

sin® 49(1—sin2 0)+0033 0+1-cos? 0
B sin@+cosé
_sin®@xcos’ 0 +cos’ Oxsin’ @
- sin&+cosd
_sin®@+cos@(sin 0 +cos )
- sin @+ cosé
=sin*Hcos? @
T.-T, (sin® @+ cos® @) —(sin” @+ cos’ 6)

T, sin®@+cos’ @

sin® 6’(1—sin2 9)+0035 ¢9<sin2 9)
a sin® @+ cos® @
sin® @ + cos®+ cos® 6?(sin2 6?)

sin® 0+ cos® @
sin? @ cos? 6?(sin3 0 + cos® 9)

sin®@+cos® @
=sin® #cos” @
L.H.S = R.H.S Hence Proval.
_sin® @cos® O(sin 0 +cos b))

sin® @+ cosd
=sin?@cos? 6
LHS=RH.S
Sol:

= (tan 6 +sec 6?)2 +(tan & —sec 49)2

=tan® @ +sec? @+ 2tan Osecd + tan? @ +sec?  + 2 tan Hsec 6.



57.

=2tan’ @ +2sec’ o

=2[tan20+sec2]

[sinze 1 }
=2 2t

cos“ @ cos d

(sin+sin2¢9)

=2 ———
cos“ @
Sol:
1 1 .
=7 + i’ sin? @ cos? 6.
g _cos2g Cosec’d—sin

cos“ @
= : —+ _14 sin® @ cos’ 0.

1-cos"@ 1-sin"@

. cos? @ sin? @

B 2 s 2
= COS? + sm_f? sin @ cos® &

_1—cos 6 1-sin"@

2 =889

=|— c_osza —+— sz — |sin’ § cos® 0.

| cos“@+sin“@—cos" @ cos” @ +sin” d—sin" O

cos’ @ sin2o

cos? 6’(1—(:052 9)+sin2 0 sin? 0(1—sin2 9)+cos2 )

cos’ 0 sin® g

| cos’@sin’ @+sin*0  sin® @cos’ 6+ cos® &

i 2 a2

= — cos f +— sm_ f sin® #cos® 6.
sin®@(cos® 0+1)  cos® O(sin® 6+1)

B _cos“9(1+sin20)+sin40(1+0052 49)
- I sin? @ cos? 9(1+ cos? 0)(1+ sin? 49)

]sinzecosze

_ cos’ 6?(1+ sin? 9)+5in4 49(1+ cos? 9)
- (1+ cos’ 9)(1+sin29)

_ cos* @ +cos’ @sin” @ +sin* 6 +sin* Hcos® O
1+sin? @+ cos’ 6+ cos® Osin’ 6

]SiHZHCOSZ 6.

- + }sinzecosze



58.

1—2sin? & cos? & +sin® @ cos? 6?(0052 6 +sin’ 0)

- ( c0329+sin2¢9:1)

1+1+cos®@sin® 0
_ 1-sin®@cos’ 0
2+sin?0cos’ 0’

Sol:

N 1+sin0—cos€xl+sin0—cose ?
1+sin@+cos@ 1+sin@—-cosé

:{ (1+sin e—cosél)2 ]

(1+sin 6?)2 —cos’ 0

_(1)2 +5in% @ +cos? @+ 2x1xsin @+ 2xsin 0(—cosd)—2cos o

1-cos? @ +sin’*@+2sin g

(Since,sin® @ +cos® O =1]

[1+1+2sin@—2sin@cos@—2cosO |
sin?@—sin® 0 +2sin @

_[2x2sin@—-2sinGcos—2cosf |’
2sin? 6 +2sin 0

_ _ _ 4
B 2(1+sin@)—2cosH(sin 6 +1)
- 2sinO(sin 0 +1)

[(1+sin0)(2-2cos0) |
2sin@(sind+1)

B _2—2c050}2
2sin@

~ _g_(l—cose] i
|2 sinég




59.

_ [1—c039}2
sin@
~ (1—0036?)2
~ 1-cos? 6
(1-cos@)x(1-cos0)

(1+cos@)(1—cosd)
_1-cosd
1+cosé

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+secAtan A)

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

- 1 +smAMlJr 1 +smA}

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

CoOsA cosA COSA COSsA
_(cos A-1+sin A)(cos A+1+sin A)
COS A cos A

_(cos A+sin A1
cos® A

_cos® A+sin® A+2sin Acos A-1
- cos® A
_1+2sinAcos A
"~ cos’A
_ 2sin Acos A

~ cos’A

=2tan A

1

[ sin? A+ cos? A:1]



60.

61.

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

Cos A 1 sin A 1
= 1+——|| 1+ +
SinA SInA CoOSA CcosA

B (sin A+cos A—1)( cos A+sin A+lj
cos A

SIn

(sin A+cos A)2 -1

sin Acos A
_ 1+2sinAcos A-1

sin Acos A

[ sin? A+ cos? Azl]
=2.

Sol:
LHS

(cosecd —secd)(cotd—tan )
11 Mcos@_sin@}
| sin@ cosé || sind cosd
_cose—sine}{cosze—sinze_
| sin@dcosé sindcosd

((cose—sine)z(coseJrsine)
cos”@sin® 6

RHS

(cosecd +secd)(secdcosectd —2)

[, 1 [ 1 4 _}

| sin@ cosé || cosd sind

[sin@—cos@ |[1-2sin@cos b

| sin@cosé }_ sin@cosé }
[sin@+cos @ ][ cos? @ +sin? 6 —2sin O cos O
| sin@cosé } sindcosd }

- H 2
: (cos0+zl_: f’;(ccozsz L 9) [ cos® +sin 0 =1]
|

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




62.

63.

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

1 1 sinA CcosA
= —— 1+ +—
CoOsA SInA CoOSA SIinA

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® A—cos® A
:( sinzAcoszA) [.-.(a—b)(az+ab)+b=(a3—b3)]
RHS = tan Asec A—cot AcosecA
_ sinA>< 1 _cosA>< 1
coSA cosA sinA cosA
_sinA  cosA
T cos? A sinA
_sin® A—cos® A
~ sin? Acos® A
L.H.S = R.H.S Hence proved.

Sol:
cos AcosecA—sin Asec A
cosA+sin A

LHS

. —sin Ax
sin A cos A
cos A+sin A

cosA_ sin A

_SinA cosA
cos A+sin A

cos? A—sin® A
__ sinAcosA
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




_ CosA-sin A

~ sinAcos A

_ CosA sin A
“sinAcosA  sin Acos A
1 1

“SinA cosA
=c0secA—sec A

=R.H.S

Hence proved.

64.
Sol:
sin A cos A
LHS = 1 sinA L1 cos A
+ -1 —+—-1
CoOSA COsA SinA SIinA
B sin A N cos A
1+sinA—cosA  1+cosA-—sin A
cos A sin A

_ sin Acos A N sin Acos A
1+sin A—cosA 1+cosA-sinA
~ . )
| 1+sin A—cosA 1+cosA
(1+cosA—sin A+cot Asin A—cos A
| (L+sin@—cosg)(1+cos A=sinA)

=sin Acos A

—sin A}

=sin Acos A

=sin Acos A - - : 2_ 5 5 -
| cos A—sin A+sin A+sin Acos A—sin® A—cos A—cos® A+ cos Asin A

) - 2
=sin Acos A — 7 -
| 1-sin® A—cos” A+ 2sin Acos A

. 2
=sin Acos A - -
1—(s.|n2 A+ cos? A)+25|n Acos A

—sin Acos A 2 ( sin? A+ cos? Azl)
| 1-1+2sin Acos A

=Sin AXCOS Ax————
2sin Acos A

=1
LHS=RH.S



Sol:

tan A N cos A s1+tan® A=sec? A
(sec2 A)2 (cos eczA)2 1+cot? A =cosec’A

sin A cot A

_ CosA sin A
- 4 + 4
sec” A cosec’A

sinA  cosA

_ cosA | sinA
71 1

cos* A sin* A

sinA cos*A cosA sin*
= X +———x

cos A 1 sin A 1
=sin Axcos® A+cos A—sin®
=sin Acos A(cos2 A+sin? A)
=sin Acos A

LHS=RH.S
Hence proved.

Sol:
LHS = sec* A(l—sin4 A)—Ztan4 A
=sec’ A—sec’ Axsin® A—2tan® A

=sec’ A— xsin*=2tan” A

cos* A

=sec* A—tan* A—2tan’ A

= (sec? A)2 =tan* A—2tan? A
:(l+tan2A)2—tan4A—2tan2A [-;seczA—tanzA:l]
=1+tan* A+2tan® A—tan® A—2tan® A

=1=RHS
Hence proved.



67.
Sol:

cosZA( 1 )
_sin“ A{cosA
B 1+sin A
cos® A(1-cos A
_sinzA( cos A )
B 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) l+sinA
cos A
(1+cosA)(1+sin A)

Solving

[ sin? A+cos® A :1]

l+secA
1 [1—sec A}
 cos? A| 1+sec A
_ 12 [1—sec A}(cos A)
cos” Al cosA+1
B (1-sinA)
B (cos A)(cos A+1)
By multiplying Nr and Dr with (1+ sin A)
(1-sin A) L+sinA
(cosA)(1+cosA) 1+sinA
~ (1)2 —sin® A
~ cos A(1+cos A)(L+sin A)
_ cos® A
cos A(1+cos A)(1+sin A)
cos® A
(1+cos A)(1+sin A)
L.H.S = R.H.S hence proved.

RHS = sec? [1—sin A}




68.

69.

70.

Sol:

(1+cot A+tan A)(sin A—cosA)

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

- A><sin 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:
seCcA  cosecA
cosec’A  sec? A

x COS A

21
cosA _ sinA
1 1

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

Sol:

LHS =sin® Acos® B —cos® Asin® B.

=sin® A(1-sin? B)—(1-sin” A)(sin? 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.

Sol:
_CcotA+tanB

LHS =
cotB+tan A



71.

72,

cosA sinB
+

__SinA cosB
cosB+cosecA

sinB cosA
cos Acos B —sin Asin B

_ sin AcosB
cos Acos B +sin Asin B

cos Asin B
_ cos Acos B +sin Asin B cos Asin B
B sin Acos B cos Acos B +sin Asin B
_ cosAsinB
~ sin Acos B
=cot Atan B
=RHS
Hence proved

Sol:

tan A+tan B

cot A+cotB

sin A N sinB

cosA cosB

cosA+ cosB

sinA sinB

sin AcosB + cos Asin B

cos Acos B
cos Asin B +cosBsin A

sin Asin B
:sin Acos B +cos AsinBX sin Asin B
cos AcosB €0s Asin B+ cosBsin A
_ sinAsinB
~ cosAcosB
=tan A+tan B = RHS
Hence proved

LHSS =

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

= cot? A(1+ cot? B)—cot2 B(1+ cot? B) [ cosec’d =1+ cot? 0}

= cot? A+cot? Acot? B—cot® B—cot? Bcot? A



73.

74.

75.

= cot® A—cot® B.
Hence proved

Sol:
LHS = tan? Asec® B —sec® Atan’ B

=tan® A+(L+tan’ B)—sec’ A(tan’ A)

—tan® A+tan” Atan’ B—tan” B(1+tan® A) (- sec® A=4tan’ A)
=tan’+tan® Atan’ B —tan’ B —tan’ Btan® A

=tan® A—tan’ B

=RHS

Sol:

LH.S =x*—y?

=(asecd+btan 9)2 —(atan6’+bsec¢9)2

=a’sec’ @ +Db*tan® @+ 2absecHtan @ —a’ tan> @ —b* sec # — 2absec O tan 6.
=a’ —sec’@—b*sec’ +b’tan’ #—a’tan’ @

=sec’ 6(a’ —b?)+tan’ 6 (b* —a*)

=sec’ 6(a’ —b?)—tan’ 0(a’ <b?)

:(az—bz)(secze—tanze) [ secze—tanzezl]
=a.2 _b2
Sol:
2 2

[5c036+lsin 6} {isin@—lcos@} :(1)2 +(1)2

a b a b

2 2 2 2
X cos?0+_sin? ts?wcosé?sinéuX—zsin2 0+_cos? 0
a b ab a b
—wsin gcosd=1+1

ab

2 2 2 2
X—Zcos2 9+y—2cos2 Her—Zsin2 6’+X—zsin2 0=2
a b b a



76.

[X—2+y—2j(0032«9+sin20):2

a? b?
2 2
LD ( (:0526?+sin26?=1)
a? b®
Sol:
cosecd —sin@ = a®
_L—sinez a’
sin@
1—_s.in2 _
sin@
cos’6 o
sin@
1
coss @
a=——
sin3 @
cosﬂe
—a’= g
sin—@
3
secd—cosd =h?
1
—— cos@=h’
cosd
1—cos® 0 _p?
cosé
sin®é _p?
cosé
2
N3
b smle
cos3 @
Now, azbz(a2 +b2)
4 4 4 4
cos® @ sin3@| cos*d sindd
= 7 X 2 2 2

sin?@ cos®@| sin3@ cosd o



77,

4 4

4 2 4-2 3 P
oz . —=|cos*@ sin®d
=cos? *@xsin 3 PR —

sin3@ cos3 6

2 2
= cos® gsin® % (- cos? @ +sin’ 0 =1)
sin® O cos® @
=1
LHS=RH.S
Sol:

2
- (acos3 0 +3acos@sin® @+ asin® @ +3acos’ 4sin 49)3

2

+(acos3 0 +3acos@sin® 6 —asin® @ —3acos® dsin 0)3
2
(0053 @ +3cos@sin? @ +sin® O +3cos’ Hsin 0)5
2
(cos3 0 +3cos@sin? @ +sin® 6 —3cos’ @sin 49)3

Wl

a

2
+as

2

1 2 2
=a’ (c039+sm6?)} +a5(cos¢9—sin6?)3}3

2 2

=as [(coséwsm 0) J+a3 ((:ose—sine)2

[cos 6 +sin’ 0 — 23|n6?cos¢9]
=a’|

cos? 6 +sin? 6 + 2sin 9cos€]+a3 [cos2 0 +sin? @ — 2sin 00059]
2 2
a2

a®[1+2sin 6’cos«9]+a3 [1-2sincos o]

2
=a®[1+2sindcosd+1-2sincosd)]
1 2

=a’(1+1)=2ad

=RH.S

Hence proved.



78.

79.

80.

Sol:
x=acos’@:y=bsin*6

00330:%:sin30

= (cos3 6?)5 +(sin3 0)§

=cos? O +sin? @ ( cosze+sin20:1)
-1

Hence proved

Sol:

Given 3sin@+5cosf@ =5

3sin@=5-5co0sd

3sing =5(1—cosf)

5(1-cosf)(1-cos8)

1+cosé

5(1~Cos’ @)
(1+cos0)
5sin’ ¢

1+cosé

3+3cosd =5sind

3=5sin—3cosé

=RHS

Hence proved.

3sind =

3sin@d =

3sin@ =

Sol:
R.H.S =m?sin?
=(acos@+bsin 49)2 +(asin e—bcose)2

=a’cos? @ +b?sin® @+ 2absindcosd



81.

82.

83.

+a%sin? @ +b? cos? & — 2absin & cos @
=a%cos’ @+b?cos® @+b?sin? 6 +a’sin? 6
—a’ (sin2 0 +cos’ 49)+b2 (sin2 0 + cos? 49)

—a? +b? (‘.’Sin249+C03249=1)
Sol:
LHS =mn

=(cosecd +cot&)(cosecd —cot )

= cosec’d—cot’ 4

=1 [-.-(a+b)(a—b)=a2—b2 cosecze—cot20=1]
=R.H.S

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

Sol:
16_ 19_|_l

_ |cos cos

LHS = [€058 . |CoS
74_1 -
cosd cosd

1-coséd 1+cosé

cosé cosd
1+cosé 1-coséd

cosd@ cosd




Jl cosd Jl+c050
1+cos@® \1-cos@
\/(1 cos6) 1 c059)+\/1+cos¢9xl+cose
(l+cos€ 1-cosé 1-cos@ 1+cosé
J(l 0059 ,J(1+COSH)2
1-cos® @ 1-cos’ @
1 cosé 1+cos€
sin@ sin@
_1-cos@+1+cosd
B sin@
2
sing
=2c0Sec

1-sin@
1+siné@

1+sin@
1-siné@

@ [ |

1+sin 0 (1+sing)

1-sin@ 1-sin@
X

.

1- sm@

l+mn0

1+sin@
(1-sin 0)2

1+sind 1-sin@

\/1 sin® @ _\/1—sin249
(1+cos¢9)

(1—cos 6’)2

- ray

B 1+cos€+1—cos:9
sing sing

sin’ @

:_i =2cosecd
sind

(3) Not given

secd -1
secd+1

4)




84.

1
_ cosd

1

cosd
_1-cos®
 1+cos@
_1-cosd 1+cos€
" 1+cosé 1+cos€
_ 1-cos?*@

- (1+cos 9)2

3

_sin
_(1+cosé’)z
| siné@ ’
_[1+c039}
=RHS

Hence proved.

Sol:
cos@+cos’ 0 =1
cosd =1—cos? 6
cosd=sin’0 . (1)
Now, sin*? @+ 3sin'® @ +3sin® @ +sin® 0 +2sin* 0 + 2sin® 9 — 2
=(sin4¢9)3+3sin40-sin28(sin49+sin29)
+(sin26?)3+2(sin26?)2+25in2<92
Using (a+b)3 =a’+b®+3ab(a+b)and also from
(1) sin® #cos &
.4 .2 0\3 2
(sm 0 +sin 0) +2c0s6? +2c0s6 2.

sm 0 +sin2¢9)+200529+2c050—2

(cos +sin 49) +2c0s% 0 +2c0s6—2
(

oS +S|n) +2c0s20+2sin%0 -2 [-.-sin20+00520:1]



85.

1+ 2(sin2 0 + cos’ 0)—2

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

Hence proved.

Sol:
L.H.S
0

We know that 1+ cos @ =1+ cos? Q—sm Q_Zcos2
2 2
R 2coszg-20032£-200521 (1)
2 2 2

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

2 P

(04
8cos® — cos® £ cos®
2 2

- - : xsinasinﬂsiny
sinasin gsiny

2£CO27
2

S E><sinozsinﬂsin;/

B v

Zsin %
2 2

o
2cos® = cos
— 2

. a .
sin—sin
2

= sinasin gsin ;/><cot%cot§cotZ

RHS (1-cose)(1-cos B )(1-cosy)

0

We know that 1—cos® =1— cos® §+sm g_ZSm2 5

2 B

= 25in2%2-sm .2sin? L&
Multiply and divide by sinasin gsin y we get

2sin® & 2sin? £ 25in? 7 sin sin Bsiny
2 2 2

sinasin gsiny

25in202£-25|n2§ 2sin® 5 Y sinasin Bsiny

B /4

23|ngcosﬁ23|n—cosﬁ23|n COoS
2 2 2 2

B

—tan
2

=

:tan%tan %sinasinﬂsiny



86.

87.

Hencesin asin gsin y is the member of equality.

Sol:
sin@+cosé = x
Squaring on both sides

(sin@+cos 6?)2 =x°
= sin® 0+ cos? @+ 2sin Hcosd = x°

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

We know sin® #+cos® 6 =1
Cubing on both sides

(sin2 0 +cos’ 0)3 =(1)’
sin® @+ cos® @+ 3sin? @ cos? 6?(sin2 0 + cos? 9) =1

= sin®@+cos® 7 =1-3sin’ Ocos’

:1—3(X ;1) from (1)

2

4-3(x*-1
.-.sin69+cos‘39:#
Hence proved
Sol:
x> =a’sec’0cos’ 0 ... (i)
y> =b’sec’osin*0 ...(ii)
2" =c’tan” 0 ...(ii))

Exercise 6.2

Sol:

2
We have sin@=+/1-cos’* 8 = ,/1—(%}



25
= 25—E
25
_/9_3
25 5
siné?:E
5
tanazﬂzﬁzgsec
cosd 4/5 4
1 1
coseC=—=—
secd 3
5
Sol

=1t
2 2

1

CoSl =—
V2



Sol:
We know that secd =+/1+tan’ g

2

1

= |1+ —=
%)

2 2
coté’:izizﬁ
tang 1

J2

cosecd =1+cot’d = J1+2 =+/3

Substituting it in (1) we get

(3 (8] 3, ;

NOECEE

Sol:

I:
/ 2 3y 9
/16—9 5
=  |— =—
16 4

.'.sec9=—l =£=ﬂ=cose
cosd 5 5
4
4L
Weget—izgz—.
1+—- = 9
5 5



Sol:

1 1 5
tang 12 12
5
/ 57 [44+25 [169 13
cosec =+/1+cot’0 =, [1+| —| = :\/ _1°
[12} \/(12)2 144 12
. 1 1 12
sind = = ="
cosecd 13 13
12
12 13+12
13 18 25
We get 12 13-12 =7 =%
13 18
Sol:
2 1 4
cosecd =+/1+cot*d = 1+§: 3
2
;.cosecld =—
V3
sin@ = 1 :izﬁ
cosecd 2 2
J3
NE)
1 siné@ sing <o 1
and ——=——=c0s = N
cotd cosé 1B 2
cosé

.. on substituting we get

1 3
1-= =
~4_4_3
5.3 5 5

4 4
Sol:

We know that cot A=+/cosec’A—1



-1.

tanAzizlzl
CotA 1

sin A= 1 :1 smA—i
CoSec 2 \/E

cos AVl-sin® A = /1 \/g \/15

On substituting we get

Sol:

cosecd =1+ cot’ @ = 1+(\/§)2 =J113=2

9:100“9:995_9 ..cos@.=cotd-sin@
cosec 2 sin@

V3

secezi— 2

cosﬁ_ﬁ

On substituting we get

(2)2+(\/§)2 443
2= 10-4 "
o3

21

g

sin@ =

= €0Sf@ =

w| oo~



10.

Sol:

cosd =

sin =1+ cos’ 0

tane—ﬂ 2\/_ o2
coséd 3.1 1
3

On substituting in (1) we get

{ZI} (22) 4.3 16+24
b

Wl

4
5

W hjw

Sol:

ﬁ'%:sine
cos

ﬁi

COSH——:

Sme_M—\/li%
~.sin?@—cos? 0 = {\/;j {E}

wlnN
Wl
Wl



11.

12.

Sol:
1

sin@ =

“V169 13

12_, 5

=

13 13

1 12

coseco :E:E

12
2
cos@ =+/1-sin’0 =, [1- 2y _ 1—%
13 1
25 5

24-15
13

Sol:

LH.S :>sin9+cos€=\/§sin¢9

412 g 5 48-1573

13

9_

= €0s 4 —sin 6'(x/§)—sin9

cos @ —sin 9(\/5—1)

Divide both sides with sin & we get

cose sine(ﬁ_l)

sing  sind
=cot0:\/§—l

=3

[ cos(90-8)=sind ]



