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Exercise # 3.3

Prove the following identities.

Q.1: 1-2sin’0= 2cos’0-1
(IIA-2017), (1A-2018). (IA-2021)

Sol. L.HS. =1-2sin’0
=1—2(1——cos2 0)
=1-2+2cos”0
—9cos?0-1=RHS. | Proved

Q.2: cos'6-sin'6=1-2sin"0
| (1A-201B), (1A-2017), (1IA-2020), (1A-2021)

Sol. LHS. =cos'0-sin’'0= (c{os2 6)2 - (sin2 O)~
=(cosge—sinQO)(coszéHsinz 6) '
=(1-sin*6-sin’0)(1) - {cos’0=1~sin"0]

{sin2 0 =1-cos® 6}

=1-2sin’0 = R.HS. _____Proved
oo 1 ik
.3: . — =1 |
Q-3: cosec’d +se026
Aok LHE IS el
‘ cosec’0 sec’© . | : |
=sin’0+cos’0=1=RHS. Proved
4: ————=gin0.c¢ -
Q tanb ¥ coto sin@.cos6 ; : (IA ZDZI)
e e R SR L
i ~~ tanB+cotO sm-6+cosE) sin®0 + cos” 0
s i cos® sin® ' cos@sine ‘ |
| i sinBcosH - sm@cose '29 e 191 |
e 9+cos 6 e | g e {sm  + CoS. N }
 .-- bln;e COSO e RHS‘ e : ; Proved Fad
okl
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Q.5:

Q.6:
(secB- tan9)2 . an v, (cosec(i)—cot(%))2 _1-cosé
1+sin 0 1+ cosB
Sol. L.H.S. e (1A-2017), (I1A-Z019)
= (secO—tan0) Sol. L.H.S. '
Ea SN =(cosecH - cot 0)°
—(Cosf)‘cos()) o 1, i cose]2
Ticgin gl sin® sinb
_[ cos 6 J _(1—COSGJQ
_ (1-sin0)* \ sinb
~ cos?O _ (1-cos)*
_ (1-sin0)* sin’®
~ 1-sin’0 _ (1-cosh)’
- (1-sin®)’ 1-cos®0
(1)? = (sinb)’ __(1-cosby’
 (1-sin6) (1)* - (cos 6)’
_— (1-sinB)(1+sinb) | _ (1-cos6)’
| —/si - (1-cos0)(1+cosH)
) e T - MR |
1+sin® o _RHS.
Proved. 1+cos0
Proved.
Q.7: (l—sin2 9)(1+tan2 9) =1

Sol. L.H.S.= (1-sin®0)(1+tan*6)

= cos’ 0 sec” 0 4' {

1

2
= os 0

COS

-1-RHS.

1+tan®0 =sec® 6}

1—-sin®0 =cos*0

Proved
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i - 2500
14+sin0 1-sin0
(IA-2016), (IA-201B), (1A-2021), (A 2[]21)
Sol. LHS 1 A B 1(l—~sm()) +1(1 +s1m0)
' i {:in() 1—sin0 (1+s1m0)(1-sin0)
B ok 0o e S A S
(1) = (sin0)* 1-sin”0
*)
= T +1-sin*0 = cos® 0
COS”
= 2sec” 0 = RH.S. Proved.
Q.9: \ﬁ*-—TE—r—Q =secO-tan0 Q.10:
, 1+sin0 1+cosO
(1A-2019), (1A-2020), A-2022) | \T—eoup ~ COS €O +COtO
_ |1-s1nb e
Sl LHS= o | Soltis = 1/1”088
—Cos
AR e
VT g | - (L2000, Treod
(l-ginO)z 1-cos® 1+cos6
~ \j(l)z — (sin 0)? 2 \/ (1+ cos0)*
(1-sin0)? (1)* - (cos 0)*
1-sin0 A J(1+cos 0)*
(1-sin0)’ 1-cos® 6
| \l cos® 0 2\/(1*‘(3089)2
.:_1____§1}}9 o SR
(ios()‘ i _1+cos0 2] ;Fcos'(-).
S8 \ sin®  sin® sin0 -
o i";et 0080 ‘ '“f'cosecl)+(ot BaR H‘%
5 ;"15"3 ProvZ: =R, HS Proved ‘
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cot’0-1
QI s g 2cos"6-1 (IA-2017)
Sol. LHS. = COt; 0-1
' cot"0+1
cos” | .
_'gin%@ - p
cos ec’® '+ 1+cot?@ = cosec’d
_[cos’6-sin’6) . ,
( Sin’ B J.sm )
=cas*0 -sin®0
=cos26—(1—cos29) ~+ sin®0=1-cos* 0
=c0s*0—1+cos™® =2cos’0-1=R.HS. Proved
tan®  cot® |
12: + = : 0+1
Q l-cotf 1-tan6 see- e
Sol. i< A . et (1A-2018), (1A-2022)
1-cotb 1-tanb ‘
; ( : 3
L tang = 220
_.co80 . .-8inb .- o . cose>
., cosf sin@ cos 0
1-222 1-220 L Jegrg = &
sin® cos0 § sin6 |
sin 6 - cos®
___eoall ©ogw  ginBia
sin(_)_—cose cos0—-sinb
sinf cosd _
_(sin@ sin® )+(COSG)( coso )
,,_ cos0 )\ sin® —cos0 sin@ cos®—sin0
- sin® 0 cos’

—

= +
cosO(sin 0 ~ cosB) sinb(cosO - sin0)
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SO+ s 0]
= cos0(sinb - gp= cos” 0
n‘0 0 - cos0)
% 4in O(s1n ;
L059(91n B
= CcOS
s 051119(61110 A 2
cos 5 (sz o + sin 0 cos O + cos 0)
0S

o : : 650) 5
= . sl e
cos 0s1n 0 : ;

‘2 2 %
1+sin90080 {sm 0 +cos™ 6 :1} .a
-—__./ ) \

cos0sind
1 sin0cost
smnocosY

___/.—’—'—' + . 0
cos0sinf COS Osin

= sech cosecV t1=RHBS; Proved,

eteem

i
§

M—l Zsecetan9+2tan 0 |
sech+tanb !

- Sol. LHS= Secg- Eang | (W26
+tan : 3

secC ' :
]

Q.13:

secB tane secO—-tan®

sece+tan6 secO-tan@
-lgech e tan0)* .

(secB)’ - (tan’())2 |

(sec 0)* = 2(sec 0)(tan 0) + (tan 6)
sec’0~tan0

1+tan 0 Zsecetan8+tan 6

- LedarG partf

e _1 ZSeCBtane+2tan"6 RHS ‘w
Q14 <1+tan g (1 tan@)
...-_._.__%_;—N..__”__,__

91

{sec@ 1+1;an’

W
, 1+L0t‘ s (“MmB
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| o (1—5.1“.9]2 (Cos()—si'n()\z
Sol. RHS. = (1 d tano)) _\ cosO X Teesd
(1-C0t6)“ (1_(3_0_;&}9‘ 4 .sin(-)—cosé)_\2
ety setn
" cos” 0 ' (sin6 - cos0)*

'Msmz@ S0
“ cos%M ~ cos® 0

5 sec? _1+tan®0
| cosec’0  1+cot?
Q.15: (‘1—1:;1n6)2 +(1-cot €-))2 = (,secE)—cosecG)‘2

9

Sol. LH.S.=(1-tan6)” +(1-cot0)’
=(1)" +(tan0)" - 2(1)(tan0) +(1)" +(cot 6)" — 2(1)(cot 0)
=1+tan"0-2tan0+1+cot”6—2cot6
=sec’ 0 —2tan® +cosec’0 — 2cot 0
=sec’ 0 +cosec’0—2tan0—2coth
=sec’0+cosec’0—2(tan0 +cotd)

) R sin® cosO)
=sec29+cosecze—2( 2 b )

= Ii:H:S. Proved.

cosO sin0

sin”0 + cos® @) #
cos0sinb : }
1
cos0sind

2 sec20+cos-ec"0——'2( |
: o Ui _k 3 2 ;
=\sec2 0+ cosec’0 - 2( ) {sm“ 0+cos’0 = 1}

=sec’ 0+ cosec’0—2secHcosechd

b B (secH-cos ecO)2 =RHS. Proved,
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: _RHS.
=1 4gint gost =T 2

Q.17:

Sol.

sec’ A+tan’A=
LHS =sec’ A+ tan” A

. 9
1 sin” A
+_____._—-—

35 . 2
cos’ A cos A

.9
1+sin” A

cos A
1+s1n A 1-sin® A

cos” A 1 sin” A
% (1) ~(sin®* A)*
" cos’A . cos*A
(1—sin‘A)

cos' A

= (1—— sin' A)sec' A = RHS. Proved

(1—sin‘A)sec“A s

Q.18:

Sol.‘

SeCX—-C0SX
- l+cosx .

=secx~-1

sec
LH. S.= X—CO8X
1+cosx

1

T R0e K
_ COSX

—__h-—'—"‘-"—_-

L+ COSX

1< cos® x
COSX

D et -5, 2SS

l+cosx

T T i,

R

D)

(1)"'2 —(cosx)

~cosx(1+ cosx)
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G (1 —COSJX)(1‘+ cosX) 1-cosx

cosx(l + cosx) COS X
1 COSX
=— """ =gecx—1=R.H.S. Proved.
COSX COSX - |
: 2
Q.19: sinx + cosx CcoSs” X
& * 2 ot o
» tan"x-1 SIin X —COSX
SN X + COS X
Sol. L.H.S.= -
y ' tan x—1
X SIn X + Ccos X v sinX + cosx
sin®x i ‘sin®x —cos®x
cos’x cos® x
& 2 & . 2
(sinx +cosx).cos’x  (sinx+cosx).cos’ x
sin®x —cos” x (sinx - cosx)(sinx + cosx)
cos> x ‘
=— ' =R.H.S. | Proved.
SIN X —COS X
L] . : 1 0 .
Q.20: (1+sm6)(1-—sm f] = =i | (IIA-2013)
sec” 0

Sol.>  LHS.= (1 +sin 9)(1 —sin 6)
= (1)2 —(sin 6)2 =1-5sin’0
1

=c0s?0 = ——=RHS. Proved.
. sec” 0 . ,

- Q.21: fanp + t.anej =2"cosece
sec6-1 secb+1 .. =

~ tan0 L tan0

s'ecf)‘——'yl‘ G BEGREL Tl

Sol, LHS.=

e 1 w e
o secH-1 ‘se‘cleﬂ—lél"yg‘ i
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1(sec0+1)+1(secO-1) {Bytaking}
=tan0 (sec0-1)(scct + 1) L.C.M

(.* \'._“1_{_ *ecO-—-—l . ' ZSECO ‘
=tano 8649 b , ) =‘Lan6(———-——-—-,

4 T b
<"¢<."i_r,2§.:&.f.g;':‘<-n:, B} by

(sec0)® —(1)® sec’0-1
,=tan6( ZSG.CB ) wsec’0=1+tan?9
1+tan*0-1
=tan0 28@90 =zsece = 2sec0.cot O
tan*0 ) tan®
_9. 1 cos() _9 1

=2cosecO =R.HS. Proved
'cosG sin o sin o

Q.22: If m =tan0®+sin® and n = tan6-sind, then

prove that m?-n2= 4ypm (A -201B), (11A-202)

Sol. LHS=m2_p2= (tan@ + smG)2 (tanb
= (tan20 + sin20 + 2’ tand sin6)—

= tan?0 + sin20 + 2tand smO
= 4tan9sm9 —)( i)

RH.S= 4\/ 4\/(tan9+s1n6)(tan6 sin 0)
—4\/tan 0-sin?0

11 3.0 2
=4\/Sln26—sin2e =4\/gm'9‘5m Bcos™ 6
- Ycos“0

— S1ng)2
(tan%0 + sin%Q — 2tang sinf)

— tan20 — sin2g + 2tanb sing

‘ cos® 9
4\/Sin2 9(1 ~cos? 9) 4Jsin2 0.5in? 9
o cos? 9 o COS 9

| -4\/tan Gsm 9 4tan9s1n6—->( )
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