Exercise 6.1: Trigonometric Identities

Prove the following trigonometric identities
Q1: (1-Cos2A) Cosec2A =1

Ans: (1-Cos2A) Cosec2A = Sin2 A Cosec2A
= (Sin A Cosec A)2

= (Sin Ax (1/Sin A))2

= (1)2=1

Q2: 1 + Cot2A) Sin2A=1

Ans: We know, Cosec2A-Cot2A=1
So,

(1 + Cot2 A) Sin2 A = Cosec2 A Sin2 A
= (Cosec A Sin A)2

= ((1/Sin A) x Sin A)2

= (1)2=1

Q3: tan20c0s20tcm20 cos29= 1-coS20| - cos26

A3: We know,

sin20+cos20=1sin29 + cos29 = 1



So,
tan20cos2Qtan20 cos26 = (tan0*cos0)2(tan0 X cosQ)?2

=(sinecosexcos0)2= (| x c0sQ)2 =(sin0)2= (sInN0)2 =sin20= sIn20 1-cos201| - cos%

Q4: cosecOVI-cos20=1cosecO-Vl - cos20 = 1

A4: We know,

Sin20+c0s20=1sin20 + cos20 = 1

So,

cosec0VI-cos20=cosec0Vsin20cosecOV/l - cos26 = cosecOy/sin 29
==cosec0sin0= cosecO sinO

==jsinesin0= -r-- sinO

Q5 : (sec-1)(cosec20-1)=1(sec20- l)(cosec20- 1) =1
A5: We know that,
(sec20-tan20)=1 (sec20 - tan20) = 1 (cosec20-cot20)=1 (cosec20 - cot20) = 1

So,

(sec20-1)(cosec20-1)=tan20xcot20(sec20- 1)(cosec20- 1) = tan20 X cot20 =(tan0*cot0)2
= (tanO X cot0)2 =(tanOx-itane)2= (tano X

=12=1

Q6: tanO+itan9=sec0OcosecOtan0+ tano = S€cO cosecO

A6: We know that,
(sec20-tan20)=1{se<?0 - tan26) = 1

So,



t3n0+1tan0 —tan20+1tanS t a n d 'ta1\9

n tanu
1

—sec20tan0= s{gﬁé@ —SeCO0secOtan0 = seed 0

lan

=sec0 Lososinocoso — SeCO-r =sec0isin9= SeCd'S?iD Undefined control sequence \thetacosec

cosd

Undefined control sequence Uhetacosec

Q7: cos91-sin9 —1+sin9cos9 lg)ssl?? = cost)

A7: We know,
sin20+c0s20=1sin26 + cos26 = 1

So, Multiplying both numerator and denominator by (1+sin0)(l + sinff), we have

€0s01-sin0 = cos0(1+sin0)(1-sin0)(1+sinQ) T~ = ~m + le ) =cose(lt+sine)(1-sinZ)=
i . cosO{l+sinff) . (1+sinff)
—C0S9(1+siN9)coS =  -------m- oo (1+sin9)cos9= -------- j—
1—sinO

Q8: cos01+sin0= 1-sin0cos0 ——r-r
I+strw cose&

A8: We know,
sin20+c0s20=1sin26 + cos26 = 1

Multiplying both numerator and denominator by (1-sin0)(l —sin0O), we have

C0S9L +5in9 —cos(L—sin0)(1 +sing)(1-sing) c0sO(=6IN0) - eo(1—sin0)(1-sin29) =
1+sinO (I+sin6)(l—sin0)

—c0s9(1-sin9)(cosM) = COS:;SS_ZZTO) =—(1-sin0)cos0= (_1__Sinio—) —(1-sin9)cos9 = (l;ssigff)

Q 9:cos2A +11+cotA —I:C(’)‘{g)i =1

A9: We know that,

Sin2A + cos?2A =1

cosec2A - cot2ZA =1

So, COS2A +1l+cot"CO SN +IcosetfACos2A + 'L_\-clétFA = CO0S2A H'EB-s'ec_

=C0S2A+( 1cosecA)2= c0s2A + (coslcA)2 =COS2A+SINAZ= cos2A + sinA?2

cos0(l—sin0O)
(1—sin29)



QIL0: SiNA2+ NHaA=1SinA? + , } ,.

Il
[ —

Al10: We know,

Sin2A + cos2A =1

sec?A- tan2ZA =1
So,

SinA2+ 11 Han2A=sinA2+ 1sec2ASin A2 + = sinA2 H--S-gchsinA2+(isech)2 ;

i+t}an2A

SinA2+ (-7j)2=sinA2+cos?2A = sinA2+ cos2A

=1

Q11: VI-cosoi+cosO=cosec0-cotOy — cosecQ - cotO

All: We know,
Sin20+c0s20=1sin29 + cos28 = 1

Multiplying both numerator and denominator by (1-COS0)(1 —cosO), we have

V 1-e0s01+coso =V (1-cos0)(1-cos0)(1 +cos0)(1-cosO) (1+~ 1) (i-~0) ="(1_cosD)2_cos20
: 1—6?5?2 _ 1—@%_ _ 1 rofi
= \Jt S ? =V(l-cose)W0= " ™55 -cos0)sin0= v = ( 'Sm:#l in0 —cos0sin0 = sma Qino

\(=\frac{1{sin\theta}-\frac{cos\theta}{sin\theta}[/latex\]

Q12: [latex]\frac{1-cos\theta }{sin\theta}=\frac{sin\theta}{1+cos\theta}\)

Al2: We know,
sin20+c0s20=1sin26 + cos29 = 1

Multiplying both numerator and denominator by (1 +COSO0)(1 + cosO), we have

1—cos2#

, i ( ) i 3 (sin2#) ) (sin#)
—(1-cos0)(1+cos0)(sin0) = {l+cose){sine) -(sin20)(1+cos0)(sin0)= {l+cose){sine) -(sin0)(1+cos0)=



Q13. sin01-cos0 _sin®. = cosec00 + COt00
l-coso

ANns:

Given, L.H.S = sin91-cos9 sin*a
| —COSO

Rationalize both nr and dr with 1+cos 00

= sin91-cos9 L 1+00391+c059l

1—coso coso

We know that, (a-b)(a+b) =a2- b2

. sin9(l+cos9)
=> sin9(1+cos9)1-cosO m
1—€0s29

Here, (1-cos2 00) =sin2 00

. . . sinO + (sin9*cos9)
=> sin9+(sin9*cos9)sin29 - sin26

=> sin9sin® + sin9*cos9sin29 sin6*cos6
sSin26 sin29
=> 1sin9 } n + cos9sin9-r

=> cosec 00 + cot 00

Hence, LH.S = R.H.S

Q14. i-sinoi+sin0Y -j-~| = (sec0-tan0)2(secO0 - tariff)

ANns:

1+ sind 1 — sznd

Here, (1-sin 00)(1+sin 00) = cos2 00

=> (1-sin9vf§cos@‘1 “ oIe?

c0s29

=>(I-sin9cos9)2f ~~ A2

=>(lcos9-sin9cose)2( » - fg)2



=> (sec0-tan0)2(secO0 - tariff)2

Hence, L.HS =R.H.S

28)tan8
Q15. (I+cot"JtanSsech (L1 copm)tans cot\theta

ANs:

Given, L.H.S = (1+cot@)tan9sec " +

Here, 1 + cot2 00 =cosec2 00

28*tan8
=> cosec9*tan9sec9 Losec an
sec28

sin8

=> 1sinX® cosO1 sin9cos9
cos8

=> cos9sing €08
sind

=> COt 00

Hence, L.HS =R.H.S

Q16. tan20-sin2Qtan29 - sin20 =tan20*sin20tan20 * sin20

Ans:
Given, LH.S =tan20-sin2Qtan29 — sin26

Here, tan2 00 = sin?9cos2 sinJé
C0Ssz
=> sin29cos -sin20sm 20
COSzo

=> sin20sm 20[ icosZe6529 - 1]

=>sin20sm 20[ i- cos®cosX™ 1 gl

=> sinZecos2e *sin20sm 20
c0s28

=>tan20*sin20iara20 * sin29

Hence, LH.S = R.H.S



Q17. (cosec 00 + sin 00)(cosec 00 - sin 00) = COt20+C0OS2Bcot29 + c0s29

Ans:

Given, L.H.S = (cosec 00 + sin 00)(cosec 00 - sin 00)

Here, (a + b)(a- b) =a2- b2

cosec2 00 can be written as 1 + cot2 00 and sin2 00 can be written as 1- cos2 00
=> 1+cot200- (1- cos200)

=> 1+cot200- 1+co0s200

=> cot2 00 +cos200

Hence, LH.S = R.H.S

Q18. (sec0sec0+cos 00)(sec 00 - cos 00) =tan20+sin20ian20 + sin29

Ans:

Given, L.H.S = (sec 00 + cos 00)(sec 00 - cos 00)

Here, (a + b)(a- b) =a2- b2

sec200 can be written as 1 +tan2 00 and cos2 00 can be written as 1- sin2 00
=>1+tan200- (1 - sin200)

=>1+tan200- 1+ sin200

=> tan2 00 +sin2 00

Hence, LH.S = R.H.S

Q19. secA(1 - sinA)(secA +tanA) =1
Ans:

Given, L.H.S =secA(1 - sinA)(secA + tanA)

Here, secA = icosA and tanA = sinAcosA 4 -
COSA COSA

=> IcosA —TI" * (1 —sinA) * 1+sinAcosA
COSA COSA

=> \(\frac{cos2A}{cos2A}\)



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

Q20. (cosecA - sinA)(secA - cosA)(tanA + cotA) =1
Ans:

Given, L.H.S = (cosecA - sinA)(secA - cosA)(tanA + cotA)
Here, cosecA = iSinAs:hA' , SECA = icosAc—OS

tanA = sinAcosA cotA = cosAsinA cos i
co SMA

A sA

Substitute the above values in L.H.S

=> (IsinA sinA smA’\;( |COSAEQKF —COSA)’S SINACOSA %%rsm + COsAsIinA Csorﬁl,\A )7
. . 1—sin2a - 1 —€0S2A
=> (1-sin2AsinA SinA ) * (1-cosAcosA COSA )*(

. . Sin2A + CO0S2A
SINZA+COSZASINA*COSA .
SinA * CosA

Here, (\(\frac{1\;-sinq2}A}) = cosA2}A, ([latex]\frac{1\;-cosA2}A}) = sinA2}A, sinA2}A + cosA2}JA =1
=> [latex]\frac{sinA2}A\;*\;cosAZJA\*\; 1H{sinA2}A\;*\;cosA2}A}\)
=1

Hence, L.HS =R.H.S

Q21. (1 +tan20tan20)(1 - sin 00)(1 +sin 00) =1

Ans:

Given, LH.S = (1 +tan20tan20)(1 - sin\theta)(1 + sin\theta)
We know that,

Sin200 +c0s200=1

And sec200- tan200 =1

So,

@ +tan20ian20)(1 - sin 00)(1 +sin 00) = (1 + tan20tan20{(1 - sin O0)(1 + sin 00)}
=(1 +tan20tan20)( (1 - sin20sm20)

=sec0*tan20sec20 * tan29

= (icos2x)*c0s20 (* ™) * c0s26



=1

hence, LH.S = R.H.S

Q22. (sin2A*cot2A)+(cos2A;*tan2A)(sm2A * cot2h) + (0os2A; * tan2A) = 1
Ans:

Given, L.H.S = Undefined control sequence VA Undefined control sequence \A

Here, \((SinX2}A\;+\;cosA2}A) = 1

So,

[latex](sinAZNA\*\;cotA2}A)\;+\; (CosAZJA\;*\;tanA2}A)\) = sin2A(cos2Asin2A - ™ j) + c0oS2A(SiN2Acos2A i:):i

= cos2A +SIiN2A
=1

Hence , LH.S = R.H.S

Q23:

1.cot 00 —an 00 = 2cos20-isin0*cos0 ZC_OSZO —1

sinO*cosO
Ans:
Give, L.H.S =cot 00 - tan 00
Here, Sin2 00 +c0s200 =1
So,
=> cot 00 —tan 00 = cos9sin9 . , — sin9cos9
sind cosv
= CosD-sinsing*cosg (052 —sin
sinO * cosO

€0s26 — (1 — c0s20)

= c0s2-(1-cos29)sin9*cos9 -
sinO * cosO

- C0S2-1-cos2sing*cos9 008 @ a }- HEL.
SMO ™ CO0SO —

= (2cos29-1sin9*cos9 ) ( )

Hence, LH.S = R.H.S



1L tan0-COtQ=tand - QOOO = (2sin28-1sin8*cos8)( 8™ilcod )

Sol:
Given, L.H.S =\(tan\theta\;-\;cot\theta

We know that,
Sin2 [latex]\theta\) + cos200 = 1

tan0-cotO=[latex] sinGcosetan0 - cotO = [latex] - 0osCsin®

= Sin2-cosMsinacosg SN0 —c0s16
sinOcosO

sin26 — (1 — sin20)

= sin29-(1-sin29)sin9cos9 sinOcosO

. . . sin26 — 1 sin20
= sin2-1+sin29sin9cos9 . "
sinOcosO

= (2sin29-1 sin9*cos9 ) ( )

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

Q24. ceBsine-cosec0+sin0”™| - cosecO + sinO =0

Ans:

Given, L.H.S cos®sin9-cosec0+sin0”| - cosecO + sinO

We know that,
Sin200 + cos200 =1
So,

@xDsin9-cosecO0+sin0™ - cosecO + sin$ = (@xDsin9-cosec0)+sin0™ - cosecO) + sinO
= (cossi0—sin9)+Sin0(M — + sinO

= (cosB-isin8)+sin0(cs* ~ 1) + sinO

= (-sinBsing)+Sin0(— + sinO

=-sin0+sinQ-sinO + sinO

=0



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

Q 25 . 1l+sinA 1esA ¥ N-sinA TR T 2sec2A

sSin -S
Ans:

LHS = 11+sinA + 11-sinA .
1+s 1-si

n A n A

1—sinA 1+sinA —si i
(1-SiNA)+(1 +sinA)(1 +sinA)(L-sina) S MAIT (IFSINA) ) G +1 +sinAl sinza TSINATI+SINA

(1+sinA)(1—sinA) | —sin2A
=>21-sin2A=> 2 [Since , @ +sin A)(1 - sinA) = 1-Sin2A | —sin2A]
1—sin2 A
=>2C0sAS> 2 [Since , 1-sin2 A = cos2 A]
COS2A

=N2sec28=> 2se<? A

Undefined control sequence \therefore LHS = RHS Hence proved

Q 26 . 1+sin8cos8 + cos81+sing =2S0C8 cos® = 2seed
c0so 1+smo

Ans:

LHS = 1+sin9cos9+ cos91+sin9 .
cosO 1+sinQ

. . 1+sin9)2+c0s20
= (1+sin9)2+cos2cos9(1+sin9) ( ) .
cos6(1+sin9)
1+sin20+2sin0+c0s20

= 1+sin29+2sin9+cos29cos9(1 +sin9) c0s0(I+sin9)

>2(1+sin9)cos9(1 +sing) = c0259§|\-/+\£ in)9) _2 secSsecq

‘= Undefined control sequence \therefore LHS = RHS Hence proved

, , . (I+sin0)2+ (1—sinfff 1+sin2#
Q Z7 . (1+sin8)2+(1-sin8)2c0s28 = 1+sin281-sin28 20029 = 1 sinX?

ANns:

We know that Sin20+c0s20=1sin29 + cos29= 1

So,



LHS =

(1+sin9)2+(1-sin9)2c0s29 —(1+2sin0+sin20)+

(1-2sin9+sin29)2c0s29 —1+2sin9+sin29+1 -25inN9+sin292c0s29 —2+2s5in292c0s29 —2(1 +sin29)2(1 -sin29) —(1+sin20)(1 -sin29)

{1+sinfff+{1—sinfff
2c0s20
(I+2sin9+sin29) + (1—2sin6+sin20)
2c0s29
1+2sin9+sin29 +1—2sin9+sin29
2c0s29
2+2sin2fl
2c0s29
2 (1+sin29)
2(1—sin29)
(1+sin29)
(1—sin29)

Undefined control sequence \therefore LHS = RHS Hence proved

Q 28 . 1+tanXl+cotD= [1-tan0cot0] “tan20 A+~ | 1;;";‘9 tan 29

Ans :

LHS = 1+an21+cotX 1+tan]6
1+cot29

= secXcosec S [Since , tan2g tan20 + 1 = sec:20sec20, 1 + cot20

cot26 = COSecPQcosec26]

= icos20%i SIN20—\ — sin 26

008+*9-1

=tan2Qtan26



Undefined control sequence \therefore LHS = RHS Hence proved

Q29 . 188 MR = srl-cosd SN2

secu 1—c0sO
Ans :

1+secff
LHS = 1+sec9sec9 Se¢

sec9

1x
— 1+ ORI i@

cosO

- coso+1cosompabr - Gase
COsO

= 1+C0OS01 + cosO

RHS = sin201-cos0 _sin
1—€0s0

= 1-cos21-cos0 ” cos 9
—€0s9

(1—cos9)(1+cos9)

= (1-C0S0) (1+00S0)1-C0S0 1 oo

= 1+C0OS01 + coso

Undefined control sequence \therefore LHS = RHS Hence proved

Q30. tangi-cot0+ cot0i-tan8 11%-'- l].%: 1+tan0+cotol + 0. aO

Ans:
LHS = tan9l - itano + cot91-tan9 1tanf— S a
L_ 1—tano
tanQ
= tan20anQ l+cotOl-tan0-~~ L -- c°te
tano— 1—tano
= n-tanelitane-tan2© ] " ! - tan2$]

11Han9Han=etang]r » 1@

tan9

11-tanO (I-tanO X I+taneW ejtane”

1 (1—tan9)(l+tan9+tan?29)
— 0

(a-b)(a2+ab+b2)a3 —8= (a—b(az +6b+ft2)]

1+tan9+tan29
= 1+tanO+tan20tan0
tan9

[Since,a3-b 3



tan29
= + + N
1tan9 + tan9tan9 + tan29tan9 Tana tanO o

= 1+tanO+cot01 + tanO + cotO

Undefined control sequence \therefore LHS = RHS Hence proved

Q 31 .sec@=tanB)+3tan20sec20+1sec60 = tan39 + 3tan29set?9 + 1
Ans :
We know that sec20-tan20=1set?6 —tan26 = 1

Cubing both sides
(sec0-tan20)3=1 (set?9 —tan26”™ = 1

secB0-tan80-3sec20tan20(sec20-tan20)=1
set?6 —tar?6-Zset?6tan29 [set?9 —tan29) = 1 [Since , a3-b3=(a-b)
(a2+ab+b2a3—b3 = (a — b) (a2+ ab + 62)]

secB0-tan60-3sec20tan20=1sec60- tan69-3set?9tan29 = 1 =>secB=tanB+3sec0tan20+1
=>sec39 = tan39 + 3set?9tan29+ 1

Hence proved.

Q 32 . cosecBl=cotfd+3cot20cosec20+1cosec39 = cot39+ Scot29coset?9 + 1
Ans :

We know that cosec20—ot20=1coset? 9 -cot29 — 1

Cubing both sides

(cosec20-cot20)3=1 (coset?9 - cot29)3= 1

cosecB0-cotB0-3cosec20cot20(cosec20-cot20)=1
cosec39 — cot39-3coset?9cot29 (cosec29 —cot29) = 1 [Since ,a3-b 3=
(a-b)(a2+ab+b2a3—63 = (a —6) (a2+ ab + 62)]

cosecB0-cote0-3cosec0cot20=1 cosec39 - cot39- 3coset? 9cot29 = 1
=>cosecB0=cotB0+3cosec20cot20+1 => cosec39 = cot39 + 3coset?9cot29 + 1

Hence proved.



(1+tan29)cot9
Q 33 . (HtaD)cotOcosecD=tan0 = tanO

cosec?6

Ans :
We know that sec20-tan20=1sec?6 —tan29 = 1
Therefore , sec20=1+tan2Bse<?9 = 1+ tan29

LHS = secX cot9cosec® sec ®
cosecav

= 1sin2c0s9-c0S9Sin9NNAN » [vseC0=1c0s9,COSeC0=1sin9,COt0=c0s9sin9]

Undefined control sequence \because

=>singcos9 =tan0=" = tan9
C0So

Undefined control sequence \therefore LHS = RHS Hence proved

Q 34 .\(\Mfrac{ 1+cosA}{sin A2} A}\) = 11-cosA ]ﬁ\

Ans:
We know that SiNn2A+C0OS2AsSm?2A + cos2A =1

Sin2A=1-cos2Asm2A = 1- cos2A =>sin2A=(1-cosA)(1+cosA)
== sin2A = (1 —co0sA) (1 + coSA) =>LHS= (i+cosA)(i-cosA)(i+cosA)=" LHS =

T
1J. COSAIL\COSA.I
== - A = -
==>LHS—i-cosA)*> LHS i

Undefined control sequence \therefore LHS = RHS Hence proved

Q 35 . secA-tanAsecA+tanA= cosA(L+sinA)2 C0S2A
(1+sinA)2

Ans:

secCA—tanA

LHS = secA-tanAsecA+tanA
secA+tanA

Rationalizing the denominator by multiplying and dividing with sec A + tan A , we get

secA—tanA secA+tanA

- + +H +
secA-tanAsecA+tanA X secA+tanAsecA+tanA secA+tanA secA+tanA

= sec?A-tan2A(secA+tanA)2 sec ~ tan /
(secA+tanAy



1

= 1(secA+tanA)2
(secA+tanA)2
= 1(sec2A+tan2A+2secAtanA)-— —------ .
(seclA+tan2A+2secAtanA)
— 1(1005’\A+ sin*Acos”A+ 2sinAcosA) - 1 -
1 | sin2A ~ 2sinA \

Cos™MA COs™NA CosA )

=> cos2AL +sin2A+2sinA=m —— COS?A_—
1+sin2A+2sinA

= cosZA(1+sinA)2 — 008 A
(1+sinA)2

Undefined control sequence \therefore LHS = RHS Hence proved

Q 36 . l+cosAsinA2" L2 = sinal-cosA N4

SVNA 1—€0sA
Ans:
LHS = 1+cosAsinA si%

Multiply both numerator and denominator with (1 - cos A) we get,

(1+cosA) (1—€0sA)

(1+COSA)L-COSASINA(L-COSA) i 1 (1_cosn)

| —€0s2A
- - 1 - WA
= 1-cosZ2AsinA(1-cosA) TnA(I—cosA)

. ] i sin2A
= sinZAsinA(1-cosA) sinA (I—cosA)
= sinAl-cosA S'MA

1—€0SA

' Undefined control sequence \therefore LHS = RHS Hence proved

37.
@ VI+sinAl-sinA =secA+tan A

Ans:

To prove,

VI+sinAl-sinA\ / SN = sec A +tan A
V 1—sInA

Considering left hand side (LHS),



Rationalize the numerator and denominator with VI+sinA\/l + sinA

| | (ANsginA)(I+sinA s . 1+sinA)2
v (ssina)sinayt-sinayissinaw ANEANSINA) -y dnang i, (FINA)
sinA)(l+sinA 1—sin2A
=V(I+sinAjW AAP A
. (1+sinA)
= (1+sinA)cosA
COSA
-1 A+ sinA A 1 SsinA
cosA COSA
=sec A +tan A
Therefore, LHS = RHS
Hence proved
L (1—eo0sA) (1+cosA) _ 2cosec ”
(ii) V (1-cosA)(1+cosA) +V (1+cosA)(1-cosA) (1+cosA) 1 ”
Ans:
To prove,
(1—cosA) (1+cosA) _ 2cosec

V (1-cosA)(1+CosA) +V (1+CosA)(1-CosA) = (1+c0SA)

Considering left hand side (LHS),
Rationalize the numerator and denominator.

=V (1-cosA)(1-cosA)(1+cosA)(1-cosA) +V (1+cosA)(1 +cosA)(1-cosA)(1 +cosA)

(1—cosA ) (I—co0sA) (1+cosA)(1+cosA)
(1+cosA)(1—cosA) (1—co0sA) (1+cosA)
= V (1-cosA)2" -cos2A) + V (1+cosA)2(1-cos2A)\ | A + 1\ (1rcosA)z
y (1—C0s2A) y  (1—C0s2A)

= V (1-cosAJ"sir™A) + V (1+cosA)2(sin2A) N + \j NA )

= (1-cosA)(sinA) + (L+cosA)(sind) (L E0A) | (LrcosA)
(sinA) (sinA)

(1—cosA+l+cosA)

= (1-cosA+1+cosA)(sinA) (sinA)

= sy (si(r21)A)

= 2cosec A

Therefore, LHS = RHS



Hence proved

38. Prove that:

(secO+1)

(i) V(sec0-1)(sec0+1) +V(secO+1)(secO-1) (sec&—1) = 2cosec 06
Ans:

To prove,

= V/(sec0-1)(sec©+1)+V(secO+1)(secO-1)y|2> + yj 2:;5_'1)) = 2cosec 00

Considering left hand side (LHS),
Rationalize the numerator and denominator.
= V (sec©-1)(sec®©-1 )(secO+1)(sec©-1)+V (sec©+1 )(secO+1 )(sec©-1 )(sec©+1)

(sec©—)(sec0—1) j (secO+I)(sec0+1)
(secO0+Il)(sec0—1) (secO—l)(sec0+1)

=V (sec©-1"(sec20 -1)+V (secO+1"(sec2©-1) y j

="(secG"ta"G+VesecGHYanZO\F 1 7€
y

tanzS y tan2S

, (secG—1) (secO+l)
= (secG-1)tanQ + (secG+1l)tanQ *

(sec©O—+secO+I)
= (sec©-1+sec©+1)tan®© fA 0

. (2c0s0)
= (2c0s©)cosO©sin©® cosQsinQ

=2cosec 00
Therefore, LHS = RHS

Hence proved

(i) V(l+sin©)(1-sin©) +V(1-sin0)(1 +sin0) (I+sin8)) =2sec00

Ans:



To prove,
=V(1+9r0)(1-sin0)+V (1-Sn0)(1+sin0) =2sec06

Considering left hand side (LHS),
Rationalize the numerator and denominator.

| . . , | . I (I+smO)(l+sm @) / (1—sin0) (1—sinQ
= V(1.sIn0)(1.sin0)(1-sIn0)(1.sin0) W (1-sIn0)(1-sIn0)(1.sin0)(1-sIn0) J + ;|+,|,,eKI-,I,,0%

=V (14SiN©)2(1-Sin20) + V (1-Sin©)2A1-5in20) A (I+sin©)2+ (1—sin®©)2
=V (1+sin©)21-sin20) (L-sin©)2AL-sin20) (1—sin20) (1—sin20)
_ . . . sin©)2

= V(1+sin©)2cos20)+V(1-sin©)2(cos20) \ / ’\&-032©)— h\yj~. (c0s20)

= (1+sin© ©) + (1-sin® o (I+sin©) (1—sin®©)

= (1+sin©)(cos®©) + (1-sin©)(cos®©) (c0s©) (c05©)

_ . . (I+sin© +1—sin®©)

= (1+sin©+1-sin©)(cos®) (c0s©)

=@ s=A

=2sec02sec®

Therefore, LHS = RHS

Hence proved

(iii) V(L+cos0)(1—€os0) \sgrt{\Mfrac{(1-cos \Theta){(1+cos \Theta)}} = 2cosec02cosecO
Ans:

To prove,

V(1-c0s©)(1+c0s©)+V(1+cos©)(1-cos©)y/r ~ ~ + yjm%J = 2cosec \Theta

Considering left hand side (LHS),
Rationalize the numerator and denominator.
=V (1-cos©)(1 -cos©)(1 +cos©)(1-cos®) + V (1+cos©)(1 +cos©)(1 -cos©)(1 +COSO)

(1—C0OS0)(1—COS0) (1+C0OS0)(1+C0S0)
(I+cos®©)(l—co0s®©) (1—CO0S0)(1+C0S0)

(I+co0s©)2

= V @-0030)2(1-cos20) + V (1+C0S6)2(L -cos20) T VI



= V(l-cosS"sinZ@) + V(l+cos©)2(sin2©) r;//

(sinz&)
_ . . . (1—cos0) (l+cos@)
= (1-cos0)(sin0) + (1+cos0)(sin0) Gin@) i3 (sin®)
_ 0 ©)(sino (1—COS0+1+COS0)
= (1-cos0+1+cos®©)(sin0) (sin®)
_ - )
= (2)(sin0) (sin®)
= 2cosec \Theta
Therefore, LHS = RHS
Hence proved
(iv) sec0-1sec0+1 = (sin01+co0s0)2(
Ans:
To prove,
sec©-1secO+1 = (sinei+cos®© )~"""N)2
Considering left hand side (LHS),
_ sec® —1
= sec©-1secO+1 sec®+ 1
_ 1-cos®
= 1-COS01+COS© 1+cos®
Multiply and divide with (1+cos0@)
= (1-cos®©)(1 +COSE)(1+COSL)(1+COS0) (1 !:1 !
(1+C0OS0)(1+COS0)

— (1—Cc0s2®

0 sin2
= (sin"Xl+c0s©)2- &-—(-?)r
(1+C0OS0)

. 2/ sin0 \2
= (sin®©1+cos®) (1+COSO,

Therefore, LHS = RHS

Hence proved

39. (sec A- tan A)2 = 1-sinAl+sinA



Ans:

To prove,

1—sinA

(sec A —tan A)2 = 1-sinAl+sinA 1+sinA

Considering left hand side (LHS),

=(sec A - tan A)2

1 SinA i2
COSA COSA
1—sinA
= (1—sinA)23032A( )
C0S2A
1—sinA)’
= (1-sinA)21-sin2A ( . :
1—sin2A
(1—sinA)’

= (1-sinA)2(1+sinA)(1-sinA) (1+5inA) (1_sinA)

= (I-sinAK s AT

Therefore, LHS = RHS

Hence proved

40. 1-cosAl+cosA = (cot A - cosec A)2
Ans:
To prove,
1-cosAl+cosA = (cot A - cosecA)

Considering left hand side (LHS),

Rationalize the numerator and denominator with (1 - cos A)
(1—0sA) (1—€0sA)
= (1-cosA)(1-cosA)(1 +cosA)(1-cosA)

= (1-cosA)2(1-cos2A
(1-cosA)2(1-cos )(1—6052A)

(1—cosA)'

= (1-cosA)2(sin2A) (sin2A)

= (cosec A - cotA)2



= (cot A- cosec)2
Therefore, LHS = RHS

Hence proved

41. isecA-1 +isecA+i =2c0SeCACOtA— \---= _2c0SecAcotA
SecA- 1 secA+1

Ans:
To prove,

isecA-1+ 1secA+l =ZCoseCAcotA?ec . A-—-= 2cosecAcotA

A- secA+1

Considering left hand side (LHS),

secA+l+secA—1

= secA+l+secA-1 (secAt+l)(secA-1) (secA+1) (s6cA—1)

2secA

= 2secA(sec?A-1) (sec2A—1)

2secA

= 2secA(tan2h) (tan2A)

= 2 SAS % 2cos2A
CosA(cosAsIn )(cosAsinzA)

: 2c0sA
= 2cosA(sin2A
) (sin2A)

2Cc0sA
(sinA)(sinA))

= 2cosA(sinA)(sinA))
=2cosec A cot A

Therefore, LHS = RHS

Hence proved

42. cosAl-tanA+sinAl-cotA A ™*A . + *nA =sin A+ COSA
1—tanA 1—€otA

Ans:
To prove,

cosAl-tanA+ sinAl-cotAmM~r~T + .SinA, =sin A+ C0SA
1—tanA tA

1—Ca

Considering left hand side (LHS),



= cosAl-tanA+ sinAl-cotA 1 ﬂaﬁ " + 1 Eic%/t\ A@

) . ) CosA sinA
— COSA1-sinAcosA + SinAl*“ cosAsinA .
sinA cosA
cosA sinA
CO0S2A sin2A

= C0S2AC0SA-SINA—SIN2ACOSA-SINA COSA—SInA cOSA—SInA

. . Cc0s2A—sin?A
- C0S2A-SinZAcosA-sinA .
COSA—sinA

(cosA+sinA) (cosA—sinA)
cosA—sinA

= (cosA+sinA)(cosA-sinA)cosA-sinA
=cos A +sin A

Therefore, LHS = RHS

Hence proved

s/e\cA/l cosecA_z

43. (cosecAMcosecA-1) + (cosecAKcosecA+1 SCO + (Co2ecAfl) = Asec2A

Ans:

To prove,

(cosecA) (cosecA) ¢}
(cosecAXcosecA-1)+ (a*N)(c»secA+1l ) A~ N+ (cosecA+l) =2sec A

Considering left hand side (LHS),

- (cosecA)(cosecA+1+cosecA-1)(cosec2A-1) 3 (cosecA)(cosecA+I+cosech]) )S
{cosec2A—1)
2 2A
- (2cosec2A)cot2A (2ooseczh)
cot2A

= (2sin2A)sin2A.cos2A (ZS ;
Sin2A.cos2A

=2secZA2sec2A
Therefore, LHS = RHS

Hence proved

44 tan2Al+tanA + cotAl+cotA *an4 ) @t =1
I+tara2A 1+cot2A

Ans:



To prove,

tan2Al+tan2A + cot?ZAl+cot?2A tan 'f + 4 =1
1+tan2A I+cot2A

Considering left hand side (LHS),

sin?A cos™A
— sin2 Acos2A cos2 A+sin2 Acos2A + c0s2Asin2A cos2A+sin2 Asin2A = CosTA sin”A
CosMA+sinMA CosMA+sinMA
cos™A sin™A
o - . . C0S2A
= SIN2ACOS2A+SINZA + COSZACOS2A+SINZA — Gin 7+ . .
cos* A+sin* A C0S2A+sin2A
. . Sin2A+c0s2A
= SIN2A+C0SZ2AC0S2A+SIinZA .
C0S2A+sin2A
=1
Therefore, LHS = RHS
Hence proved
#5. cofA-cosAcotA*cosASUATENSA — cosecA-1cosecAr1S9SEAE
COtA+cosA cosecA+1
Ans:
To prove,
COtA—€0sA cosecA—1
COtA-COSACOtA+COSA = cosecA-1cosecA+1
COotA+CcosSA cosecA+1
Considering left hand side (LHS),
COSA COSA
— cosAsinA- COSAcosAsinA+COSA .cosA
7 +cosA
sinA
coSAcoseCA—€0SA
= COSACOSECA-COSACOSACOSECA+COSA
cosAcosecA+CoSA

cosA(cosecA—1)
= cosA(cosecA-1)cosA(cosecA+l) coaj” coaech Jr-"

cosecA—1
= (cosscA-1)(cosscA+l) EcosecA+ |§

Therefore, LHS = RHS

Hence proved

46. 1+cos0-sin20sin0(1+cos0) sinQ =cot 00



Ans:

To prove,

1+cos0-sin20sin0(1+cos0) i%s\ =cot00

sirc©(IH—csb

Considering left hand side (LHS),

= 1+c0S0-(1-cosM)sin0(1+cos0) - 05 {1e0s2e)

= c0s0-(1-cos0)sin0(1+cos0) sin0 (1+c0s0)

= 1+c0s0-1+cos20sin0(1+cos0) 1+C0S0—+cos2Q
sira0 (1+cos0)

= f cos®+c0s2Q

= cos0+cos20sin0(1+cos0) SinQ(1+c050)

. cos® (1+cosQ)
= cos0(1+cos0)sin0(1+cos0) Sn®(I+c0sQ)

. (cos®)
= (COSO0)(sin0)y

=cotCootO
Therefore, LHS = RHS

Hence, proved.

(i) 1+cos0+sin01+cos0-sin0 1+cosQ+sin® _ 4, sinocoso L+sing
1+c0sQ—sin® cosO
Ans:
To prove,
. . l+cos®+sin® . I+sm O
1+cos0+sin01 +cos0-sin0 14COSO—sin® -~ 1+sin0cos0 c0s®

Dividing the numerator and denominator with COSOcos@

Considering LHS, we get,

l+cos9+gin,Q

cosQ
— 1+c0s0 +sin0 cos0 1+c0s0 -sin0 cos0 .
1+cosQ—sinQ

cosG

= secO+1+tanOsec0+1-tan0 sec®+l+tanQ
secO+ | —tan®
l+sec®+tan®

= + + + -
1+sec0O+tan01+secO-tan0 1+sec®—tan®

[As we know,



(sec0)-(tan20)=1 (secO+tanO)(secO-tan©)=1 (secO0+tan0)= I(seco-tano©)

(sec2®) — (tan2®) = 1 ]
(sec® + tan® ) (sec® —tan0) = 1

(sec& + tan0)=

——————————— —
= 1secOtanQ)+11+secQ-fane ¢"Y

l+secQ—tan® 1

= 1+sec©-tan®©1 +sec®©-tan© x 1sec©-tan© l+sec0—tan® secQ-tanQ

=secO+tan0secO + tan O
= 1+sin0Ocos0

Therefore, LHS = RHS

Hence proved

- . sin0—osB+1 1
- + + - = -
(||) sin0-cosO+1sinO+cosO-1 in0+cos0—L 1secO-tan0 sec&tand
Ans:
To prove,
. . sin0—o0s0+1 1
- + + - = -
sin®-cos0+1sin©+cos©-1 <in0+cos0—1t lsec©-tan© sec0—tan0

Considering LHS, we get,

Sin®-cosf+1sin®+cos®©-1 S '.n,? ?9-039 +

Dividing the numerator and denominator with COS0co0s0, we get,

tan0+secO—+

= tan©+sec©-1tan©-sec©+1 tan0—seco+ 1

[As we know, (secO+tan0)=i(sec©-tan®©)(secO + tan0) = (aece "ffine)]

(sec®—tan®)

= 1I(secO-tan0)- 1tan®©-SeCO+1 tane_,ecQ+1

tan0—secQ+1 1

= tan®©-secO+1tan©-sec©+1 x 1(sec©-tan®©) tan0—seco+1 (secO—tan0)

= 1(sec©-tan®©) (secO™ QnQ)

Therefore, LHS = RHS

Hence proved



(iii) cos0-sin@©+icosO+sino-1 =cosec0+cotOcosec®© + cotQ

Ans:

To prove,

COS©-siN©+icos0+siN©-i %Sﬁ&ﬂagnrq +5 = cosecO+cotOcosec© + cotQ

Considering LHS, we get,

Dividing the numerator and denominator with sinOsin©, we get,

cosQ—sinQ+1
sin©

c0s©+sm0—1
sin©

— €0s0 -sin0 +1sin0 cos0 +sin0 - 1siN©

cotQ+cosecQ—t

= cotO+cosec©-1cot©-cosecO+1
cotQ—eosecQ+1

[As we know,

(cosec0)-(cot20)=1(cosec0+cot0)
(cosec2©) —(coi20) = 1 ]
(coseco + cotQ)(cosecQ— aoto) = 1

(coseco0 -cot0 )=1(cosec0o +coto )=i(cosec©-cot0)(cosec©+ co£0) = (coeecE_cotQ)

. . (cosecQ—cotQ)
= 1(cosecO-cot0)-1 cotG-cosecG+1 — —---mm-mo-i——
cctfB—eosecB+1

= cotG-cosecG+1cotG-cosecG+1x 1(cosecG-cotG) cosecS+1 A o 1
cotB—cosecB+1 (cosecB—eotvy)

= 1(cosec0O-cot0)-~J-~

=cosec0+cotOcosec®© + cotQ
Therefore, LHS = RHS

Hence proved

(iv) (sinO+cos0)(tan0+cot0)(sin® + cosQ)(tanQ + cotQ) =secO0+cosec0sec®© + cosec®
Ans:

To prove,

(sin0+cos0)(tan0+cot0)(sin©® + cosQ)(tanQ + cotQ) =cosecO0+cosecOcosec®© + cosec
Considering LHS, we get,

= (sin0+COS0)(sin©cos0 + cos0sin©)(sin0 + COSO)(N -+ ~ |)



= (sin0cos©+COSO©+Sin©+ cosDsin© + cosQ + sin@ +

=sin0O(tan0+1)+cos0O(itan©®©+1 )sin@(tan@+ 1)+ cos0 (A q+ 1)

=sin0(tan0+1 )+cos©tan®©(tan0+1)sin@ (tan@ + 1) + tan® + 1)
= (sin0+cos©tan®©)(tan0+1 )(sm 0 + y(tan@ + 1)
= (sin20+c0s20sin®©)(tan0+1 )(ton0 + 1)

=(ism®)(tan0+1)(")(ton0 +1)

= Undefined control sequence YThetasin Undefined control sequence \Thetasin
=sec0+cosec0secO + cosecQ

Therefore, LHS = RHS

Hence proved

50. \frac{tanA}{1+secA}-\frac{tanA}{1-secA}= 2 cosec A
Ans:
To prove,
\frac{tanA}{1 +secA}-\frac{tanA}{1-secA}= 2 cosec A

Considering LHS, we get,

sinA sinA
COSA . COSA
— sinAcosA cosA+1cosA ~ sinAcosA cosA-1cosA  COS™ i
cosA—1
COSA COSA
= sinACosA+L —sinAcosAl SINA SINA
cosA+1 cosA—1
= sinA(icosA+i -icosA-i )sin A S_ \ e \—)
CosA+1 cosA-1

= SinA(COSA-i-COsSA-icos2A-i )sin A { CShao2°e N 1)
= SiNA(COSA-i-COSA-ICOS2A-i )sin A (cosA*2a 8§ 1)
=sinA(-2-sin2A)sm A (~="-)

= 25y 2.

=2 cosec A

Therefore, LHS = RHS



Hence proved

Q51: 1+00701+cosec0=C0SeCO1 + , cof2Q,, = cosec(

cosec
Ans:

1+ cosecao-1 1+coseco [VCOtA0=COS6CA) 1y undefined control sequence \because 1+ (coseco-1)
(coseco+i)itcoseco 1+ (ICHR~\(Coetl) =1+cosec©-1 [v(atb)(a-b)=a2b2)]
Undefined control sequence \because =COSECO= cosec)

Therefore, LHS = RHS

Hence, proved.

Q52:cos©cosecO+1+cosecoseco-1 =2tanO_ @B} . H'"cbzzgyy—'l = 2tanQ

ANns:

cosOisine+1 +cosQisine-1  c°s® -— cosQ™ COSO 1+sinGirD + cos©i-Sin0HrD (cos©)(sin©)1+sin®© +
sinQ sinQ sinQ sinQ

(co Q)(Sln&) (cosQ)(sinQ)

(cos0)(sin©)1-sin® = 1+sjreQ 1—sire® (1-sin©)(sin©cos©)+(sin©cos©)(1 +sin©)(1 -sin®©)

(1—sin@)(sin&cos@)+(sin@cosQ)

. . SiN©cos©-siN©cosC+siN©cosC+sin20c0s291-sin20
(1+sin 0)(1—sinQ)

Sin&cos@—sin@cosQ+sin@cos@+sin2@cos2Q _ .. - SinQcosQ _ . - _%_S_'I‘Q____ =
1—sin2Q sinQCosQcos20 cosho— 2sin®coso= ~Yiantd= Manky
Therefore, LHS = RHS
Hence, proved
@B3) W A M 1 +WA)=1sIn'A-*I,<A(l + tan°A) + (1 + A
Ans:
LHS = (1+ sin2Acos?A )+ (1 + cos2Asin2A ) (I + )+ (1 + )
—> COS2A+SIN2ACOS2A + SINA+COS2ASINA SOS2A*sin2i4_ , sin2A+cos2i4
C0Ss2A sin2A

=>1cos2A +1 Sin?A [VSi n%‘FCOS%: 1] Undefined control sequence \because

=>sin2A+cos2Asin2Acos2A-1sin2A(1-sin2A)[vcos2A -1 _sin2A] Undefined control sequence \because



=> 1sin2A-sindA sml\isnA
Therefore, LHS = RHS.

Hence Proved.

Q54) sinZAcos2B - cosZAsin2B = sin2A - sin2B

Ans:

LHS = sin2Acos2B - cos2Asin2B

=sin2A(1-sin2B)-(1 -sin2A)(sin2A)[VCOS2A=1 —sin2A]|Undefined control sequence \because
=sin2A-sin2Asin2B-sin2B+sin2Asin2Bsm24 —sin2AsinB — sinB + sin2AsinB
=sin2A-sin2Bsin2A—sinB

= RHS

Hence Proved.

Q55: (i) cotA+tanBcotB+tanA=COtAtans g(’.;):'é’.ﬂ%‘%: cotAtanB

ANns:

tA+tanB
LHS = cotAt+tanBcotB+tanA co an
cotB+tanA

cosAcosB+sinAsinB

sinAcosB

— cosAcosB+sinAsinBsinAcosB cosAcosB+sinAsinBcosAsinB . -
co8AcosB+sinAsinB

cosAsinB

= cosAcosB+sinAsinBsinAcosB x cosAsinBcosAcosB+sinAsinB

= cosAsinBsinAcosB C0SASINB
sinAcosB

= cotAtanB
= RHS

Hence Proved.

(i) tanA+tanBcotA+cotB =tanAtanB EnA+ta™ = tanAtanB

cotA+catB



Ans:

tanA+tanB
LHS = tanAt+tanBcotA+cotB an an
cotA+cotB

. ' . f . COSA cosB
= SINACOSA + SINBCOSB COSASINA+COSBSING -—ooofomrmmcrone o
cos cosB

sinA sinB

sinAcosB+cosAsinB

cosAcosB

— sinAcosB+cosAsinBcosAcosB cosAsinB+cosBsinAsinAsinB . -
cosAsinB+cosBsinA

sinAsinB

= SINACOSB+COSASINBCOSACOSB * SinAsinBcosAsinB-+cosBsinA 3 MAC0SB +CosAsInG o BIASIIE L
cosAcosB cosAsinB+cosBsinA
= sinAsinB A B sinAsinB
cosAcosB
= tanAtanB
= RHS

Hence Proved.

Q56) cotZAcosec2B-cotZ2BcosecZA=cotZA-cot2B
oot?Acosec?B — cotBcosec?A = cot?A — oot B

Ans:
LHS =cot2Acosec2B-cot2Bcosec2Acot2Acosec2S —aotZBcosecZA
=cot2A(1 +cot2B)-cot2B(1 +cot2A)[vcosec20=1 +cot20] undefined control sequence \because

=cot2A+cot2Acot2B-cot2B-cot2Bcot2acot?A + cot?AcotB - cotB - aot2Bcot2A

COt2A - cot2B
= RHS

Hence Proved.

Q57) tan2Asec2B-sec2Atan2B=tan2A-tan2Btan2Asec2S - sec2AtariB = tan2A - tanB

Ans:

LHS =tan2Asec2B-sec2Atan2Btan2Asec2B - se(?AtanB
=tan2A(1+tan2B)-sec2A(tan2A)£an2A (I + tanB) - se(?A{tan2h)

=tan2A+tan2Atan2B-tan2B(1 +tan2A)[vsec2A=1+tan2A]| Undefined control sequence \because



=tan2A+tan2Atan2B-tan2B-tan2Atan2Btan?A + tan2AtariB - tanB - tan2AtanB

=tan2A-tan2Btan?A — tanB
= RHS

Hence Proved.

Q58) If x = asecO+btanOasecd + btanO and y = atanO+bsecOa tand + b seed, prove that x2- y2
a2- b2.

Ans:
LHS =x2- y2
= (asecO+btan0)2(atan0+bsec0)2(asecO + btan0)2 - (atanO + bsecO)2

=azecD+bZan2+2absecOtan0-azan2)-b zec0-2absecOtan0

a2sec20 + b2tan?29 + 2absecOtan6 —a2tan 26 —b2sec19 —2absec9tan9
=axecX+baan2)-axan2)-bXecDaZzec20+ tiztan29 —a2tan29 — b2sec29
=axec-bZecD+bAan2D-aZ2anDaZsec20 —ov2sec?9 + b2tan29 —a2tan 29
=secA)(a2b 2+tanD(b2asec20(a2—&2) + tan29(b2 — a2)
=secA)(azb2-tanD(a2b Asec20(02— b2 —tan29(a2 —12)
=(secD-tan))(aZb A (sec20—tan29)(a2 — 12

=a2- b2

= RHS

Hence Proved.

Q59) If3sin0+5c0s0=53sm0 + 5cos9 = 5, prove that 5SIN0-3c0sS0=+35smM0 —3c0s9 = +3.

Ans:

Given 3sin0+5c0s0=53sin0 + 5cos0 = 5

3sin0=5-5c0s03siN9 = 5- 5cos0 3sin0=5(1-cos0)3sm0 = 5(1 - ©0s9) 3sin0=5(i-cose)
(1-c0s9)1+00s93siN0 = —-------------- “ 3sin0=5(1-cos2)1+cos93sm0 = A 3sin0=5sin21+0090
3sin9= ,gikA 3+3c0s0=5sin03 + 3cos0 = 5sin9 3=5sin0-3c0s03 = 5sin9 — 3cos9

= RHS



Hence Proved.

Q60) If COSec0+COt0cosecd + cot6=m and COSec0-COtOcosec0 —cotO=n, prove that mn = 1.
Ans:
LHS = mn

= (cosec0+cot0)(cosec0-cot0)(cosecO + cot0)(cosec6 —cotQ)

=cosec”™-cot*cosec29 —cot26
=1
= RHS

Hence Proved.

T3-Tb _ T5Tr

Q62 . If Tr=sinn0+cosn0TT = sinno + cosno , prove that To-TsTi= ts-trts | T3

Ans:

(sin36+c0s30) - (sin0+cosHM)

LHS = (sin3®+c0s3)-(sin59+co0s59)sin9+cos9 .
sin9+cos0

sin30 (1—sin29")+co0s39 (1—€0s20)

= sin39(1-sin29)+cos39(1-c0s29)sin9+cos9 Sin9+cos0

. . . sin39xc0s?9+c0s39x sin20
= sin39xc0s29+c0s39xsin29sin9+cos9 |
sin9+cos9

sin29c0s29(sin9+cos0)

= sin29c0s29(sin9+c0s9)sin9+cos9 .
sin0+cos0

=sin20c0Ss in 29co0s29
RHS = Missing close brace Missing close brace
= Missing close brace Missing close brace

. . . sin39x c0s29+cosh0x sin20
= sin5Oxc0s29+c0s59xsin29sin39+cos39 .
sin39+co0s39

= sin29c0s29(sin39+c0s39)sin9+cos9 m .
sin0+cos0

=sin20c0Ss in 2dcos26

's Undefined control sequence \therefore LHS = RHS Hence proved .



Q 63 . (tanO+icose) +(tan0-icos9) (tano + N -)2+ (tand - N -) 2 =2(i+sinDi-sinD)2 ( ?_Ssii:;g;

Ans:

(tanO0+sec0)2+(tan0-sec0)2(tan0 + secQ)2 + (tan# —seed)2

=tan20+sec20+2tan0Osec0+tan20+sec20-2tan0secO

tan26 + sec?9 + 2tanOsecO + tan?20 + sec26 — 2tanQsecQ
=2tan20+2sec202tan29 + 2sec29

= 2[tan20+sec?20]2 [tan20 + sec29]

= 2[sin0cos0+ lcose]2 [~ f + ~
= 2( 1+sin20cos0)2

=2 (1+sin01-sin0 ) 2 (" )

= RHS

Undefined control sequence \therefore LHS = RHS Hence proved .

Q 64 . (1secX-cos2 + 1lcosec-sin2)sin20COS20 + . | sin26cos29 =
sec28—€0s29 cosec28—sin2)

. . 1—sin29con9
1-sin20cos2+sinPcos ~ o0
2+sin20co0s20

Ans:
[ 11200080 + 116r80-sin®]sin20COS2 2 1—--k—  sin29cos2
—“— co0s20 —"— sin20
- cos™d sin™d
— 1 1i-cosaocos20 + 11-5in405in20]sin20C0520 I I + l—siln/‘Q sin29co0s29
GSB sin2#
. . . C0s20 sin20 )
= [cos201-cos40 + sin201-sin40]SiNn20C0OS20 + sin 29co0s29

13310 1—sin™O

= [ c0s20c0s20+sin20-c0s40 + sin20c0s20+sin20-sin40 |Sin20COS20

c0s26 + sin29
€0s20+sin20—o0si 8 €0s29+sin29—sini 9 _

sin 29co0s26
[ c0s20c0s20(1-c0s20)+sin20 + sin20cos20+sin20(1 -sin20) |SiN20C0OS20

€0s26 sin20 )
. . . sin 29cos26
€0s20 (1—€0s20)+sin29 €0s29+sin28 (1—sin26) _



= Lcos&cosbsinb&in@ + SiNXcos29+sinXcosP |sin 20C0S20 C_OSZG ) + SI‘B sin29co0s26
J [ cos20sin28+sin20 €0s28+sin20c0s20

= [cosDsin29(cosD+1) + sinPcosD(sinD+1)]sin20CO0S20 cos20 + sin28 sin20co0s26
_sin28(cos20+1) c0s26(sin26+1) _

= On on €0s48(sin28+1)+sini8(cos28+]) 9
- €0S 9(sin29+1 )+sin49(cos29+1)sin29c0s29(cos29+1 )(sin29+1)SIN 0COS 9 Sin 0Ofcos O+1){sin 0+1) Sin QCOS 9

cos40(sin 20 1) + sin 40(cos20k 1)

= €0s49(sin29+1 )+sin49(c0s29+1 )(cos29+1 )(sin29+1) (bos20+1) (sin28+1)

c0s40+cosd%in 26+sin48+sind(tos20

= €0S49+c0s49sin29+sin49+sin49c0s291 +sin29+c0s29+c0s29sin29 . .
1+sin28 c0s20+c0s28sin28

1—2sin20c0s20+sin 20c0s28 (c0s28+sin28)

1-2s5in29¢0s29+sin29¢0s29(c0s29+sin29)1+1+c0s29sin29
( ) I+1+cos2Gin20

1—sin28cos28

= 1-sin29c0s292+sin29c0s29
2+sin 20tos20

Undefined control sequence \therefore LHS = RHS Hence proved .

1+sinO—e0sO 1—0sO
. = 1-COS01+COSO
1+sin8+cos0 1+cos8

Q 65 . (i) . [I+sin0-cos01+sin0+cos0]
Ans:
2

= (I+sin9-c0s91+sin9+cos9x 1+sin9-cos91+sin9-cos9) ~ I+sirefl+cosfl X 1+siwfl-cosfl)

(1+sin0—¢0s8)2

(1+sinfff —0s28

= [ (1+sin9-c0s9)2(1+sin9)2-cos29]

[ (1)2+sin29+c0s29+2x 1xSin9+2xsin9(-c0s9)-2c0s91 -c0529+sin29+2sin9]

1
(1) 2+sin20+c0s20+2 x 1x sin0+ 2x sin8(—e0s0)—2cosd
1—€0s28+sin20+2sind

I+1+2sin8—2sindcos8—2c0s8

= [ 141425iN9.25i ) (50+SiN004 9]
[ 1+1+2sin9-2sin9c0s9-2c0s9sin29+sin29+2sin9] Sin20+sin28+2sin0

r . .
+ 2 )
= [2+2sin9-2s5in9c0s9-2c0592sin29+2sin9] 2 23|n8_ S|n8c?58 cos8
25in28+2sin8

12

2r 2(1+sin8)—2co0s8(sin8+1)
2sin0(sin8+l)

[2(1+sin9)-2c0s9(sin9+1 )2sin9(sin9+1)]

" (1+sind)(2—2cos0)
2sin8(sin8+l)

[ (1+sin9)(2-2c0s9)2sin9(sin9+1)]

2 I (2—2cosd) 12
2sinO

[(2-2c0s9)2sin9]



2r (1—€0s0) 12

[(1-cos9)sin9] sin0

(1—€0s0)2
1—c0s26

(1-cos9)21-cos29

(1—e0s0) x (1—eosff)
(1—€0s0)(I+cosO)

(1-cos9)x(1-cos9)(1-cos9)(1 +cos9)

- 91+ 9 1—o0sB
= 1-cos cos 14000

Undefined control sequence \therefore LHS = RHS Hence proved .

, 1+sec9—tan0 . 1—sinQ
L1+ - + + = 1-
Q 65 (ii) . 1+secO-tan01l+secO+tan0 14secO+tano 1-sin0cos0 0sO
Ans:
1+secO—tanO
= LHS = 1+sec9-tan91 +sec9+tan9
1+secO+tanO
(secD—tan20)+(secO—tariff) . _
= (sec29-tan29)+(sec9-tan9)l+sec9+tan9 --------- 1—|-secO+tand ---------- [Smce, sec0-tan20=1

se(?9 —tan20 = 1]

(secO—tan9)(secO+tan0)+(sec8—tan0)

= - + + - + +
(sec9-tan9)(sec9+tan9)+(sec9-tan9)1 +sec9+tan9 1+secO+tan0

(secO—tan0)(l+sec9+tan9)

= - + + + +
(sec9-tan9)(1 +sec9+tan9)1 +sec9+tan9 1+secO+tan0

= (secO-tan0)(secO —anQ)

1co0s9 —sin9cos9 Sin0
cosO aos0
. 1—sinO
1-sin9cos9
cosO

Undefined control sequence \therefore LHS = RHS Hence proved .

Q66.(secA+tanA- 1)(secA- tan A+1)=2tan A

Ans:

=(secA+tanA-{sec2A-tan2A})[secA-tanA+(sec2A-tan2A)]

(secA + tanA — {sec2A —tan2A}) [secA —tanA + (SEC2A —tan2A)]

(secA+tanA-(secA+tanA)(secA-tanA))[secA-tanA+(secA-tanA)(secA+tanA)]

{secA + tanA — (secA + tanA) (secA —tanA)) [secA —tanA + (secA —tanA) (secA + tanA)]



=(secA+tanA)(1 -(secA-tanA))(secA-tanA)(1 +(secA+tanA))

{secA+ tanA) (1 —(secA — tanA)) (secA— tanA) (1 + (SecA+ tanA))

=(sec?A-tan2A)(1-secA+tanA)(1 +secA+tanA)
(sec?A — tan2A) (1 —secA+ tanA) (1 + secA+ tanA)

= sl —1cosA+ smAcosA_)\gl + 1cosA+ smAcos_Q\)fl ----- —+ SI'L\)S"A 1; I N P S
= ( cosA-1 +sinAcosA)(cosA+1+sinAcosA) ANANCOSA™ )
= ((cosAt+sinA) -1c0S2A) | —-—--—- —m-mmmmemeem- J
[ 0. . i ., 3. \i cos2A+sin2A+2sinAcosB— \
= "oos"IAdsinvIA+2sinAcosB-1cos2A M COS2A J

= ( 1+2sinAcosB-1cos2A) in

= (2sinAcosBcosZA ) (2sit 2°sB)

=2tan A

Undefined control sequence \therefore LHS = RHS Hence proved .

Q67 .(1L +cotA- cosecA)(1 +tanA+secA)=2
Ans:

LHS = (1 +cotA- cosecA)(1 +tan A +secA)

= 1 1 1 Y. N A Heeooooo
= (1 + cosAsinA_ 1sinA)(1 + sinAcosA+ 1cosA)(1 + 003 S;]IAT] 2 4 é—(tsA
= (sinA+cosA—1'si'nA§{ cos,)6)\+sinz\+lcosA“ sinA +(;\()S'-'I-A--_--l\l f cosh o<>sA+S|n-/§-t-l-)\

# 2 \( (sinA—cosA)2—1 \
= ((sinA-cosA) -ISinAcosA) I --—--- sinAcosA— |

sin2A+2sinAcosA+cos2A—1

= sin2A+2sinAcosA+cos2A-1 SiNACOSA .
SinAcosA

= 11+2sinAcosA—1s‘iriAcosA\r(y -'-J'-?-S-'-r”“'cos"f-_--l-)}

=2

Undefined control sequence \therefore LHS = RHS Hence proved .



Q 68. (cosec0-sec0)(cot0-tan0)(cosecd - seed) (cotd = tand) —(COSecO+sec0)
(SGCOCOSGCO—z)(coseCd + seed) (secdcosecd- 2)

Ans:
LHS = (cosec0-sec0)(cot0-tan0Oy(cosecd - seed) (cotd - tand)

[Isin9—1cos9][cos9sin9 —sin9cos9] [— - "\ — [cos9-sin9sin9cos9][cos2-sin2sin9cos9]

(cosO—sinfff (cosG+sinG)
sin2Geos20

cosG—sinO €c0s2G—sin2G

SiNGCOSG sinGoosG  L(cos9-si N9)2(cos9+sing)sin20cos29]

RHS = (cosec0+sec0)(secOcosec0-2)(cosecO + seed) (secdcosecd- 2)

[Isin9+1cos9][lcos9-1sin9-2][ + _L_] [-1~ - - 2]

sinG+cosG 1—2sinGcosG

= [sin9+c0s9sin9cos9] [ 1-2sin9cos9sin9cos9] . -
sinGcosG sinGcosG

sinG+cosG €0s2G+sin2G—2sin0cos0

= [ sin9+cos9sin9cos9] [ cos29+sin2-2sin9cos9sin9cos9 ] SiNGeosG SinGeosG

(cosG—sinG)2(cosG+sinG)

= [(cos9-sin9)2(cos9+sing)sin29cos)] $iN2Ge0s20

[vcos20+sin20=1]

Undefined control sequence \because

Undefined control sequence \therefore LHS = RHS Hence proved .

cosAcose(i‘A—_smAsecA

Q 70 . cosAcosecA-sinAsecACosSA+sinA :
COSA-\-SsmA

=C0OSec A —sec A

Ans:

cosAcosecCA—sinAsecA

LHS = cosAcosecA-sinAsecACOSA+SIinA )
COSA+sinA

COSAX —L -—sinAx —L-
sinA COSA

= cO0sAX isinA-sinAx icosACOsA+sinA -
COSA+sinA

COSA sinA

— cosAsinA- sinACOSACOSA+SinA  sinJ? cosA
CosA+smA

cos"A—sin™A

— Cc0s™A-sin*AcosAsinACO SA+SinA cosAsinA—
COosA+sinA

= cos2A-sin2AcosAsinA* 1cosA+sinA 0B~ sin A X .
COSASINA COSA+sinA

_ SA-SINA)(COSA+SINA)COSASINAX AtSinA (cosA—sinA) (cosA+sinA)
= (cosAsinA{coshrsingjcosAs! (CosAFsInA) c0SASINAX (CosA+sinA)
(cosA—sinA)

= (cosA-sinA)cosAsinA COSASINA

= COSACOSASINA- sinAcosAsinA  C%5A sinA
COSASINA COSASInA



SsinA COSA

=cosecA-seCAcosecA —secA
= RHS

Undefined control sequence \therefore LHS = RHS Hence proved .

- sinA COSA —
71 . sinAsecA+tanA-1 + cosAcosecA+cotA-1 =1
Q secA+tanA—1 cosecA+cotA—1
Ans:
LHS : sinAsecA+tanA-1 + COSACOSECA+COA-1 sinA 4 —CO0SA____
secA+tanA—1L cosecA+cotA—1
) ) ) ) sinA COSA
— sinAlcosA+sinAcosA- 1 "I" COSAIsinA+cosAsinA- 1 . +
1 | sinA_" 1 | cosA__
CosA COSA sinA sinA
— SinAz1+sinA-cosAcosA 'T"" COSA 1+cosA-sinAsinA S_InA COSA_
1+sinA-cosA 1+cosA-sinA
COoSA sinA
. . . . SinACosA CosASIinA
= SIiNACOoSAIl +SinA-cosA + cosASIinAl +CosA-sinA . .
1+sinA-cosA 1+cosA-sinA
1 1

o . i -
= (sinAcOSA)[l1+sinA-cosA+11+cosA-sinA](sin"4cos>1) 14SiNA-COSA 14COSA-SiNA

= (SINACOSA)[2c0SA-SiNA+SINA+SINACOSA-SIN2A-COSA-COS2A+COSASINA]

(sinAcosA) . . . . -
C0SA—sinA+sinA+sinAcosA—sin2A —€0SA—€0S2A+C0SASInA

= (SINACOSA)[ 21-sin2A-cos2A+2sinAcosA] (sinAcosA) L i —c0S2A+ 2SI ACOSA

= (SIPIACOSA)[ 21-(sin2A-cos2A)+2sinAcosA] (SINACOSA) | —(sin2A—cos2A)+ 25inAcoSA

= (SinAcosA)[ 21-1 +2sinAcosA](sinAcosA) 1 442SinACOSA

= (SinAcosA)*22sinfcosA(sinAcosA) X

2sinAcosA

RHS

Undefined control sequence \therefore LHS = RHS Hence proved .

Q 72 . tanA(1+tan2AP+ cotA(1+cotAP— tanA— _|--—--&&A—_ =gin A COS A
(1+tan2A)2 (1+cot2A)2



Ans:

tanAfsecMA)2+ cotA(cosec?A)2 tanA  -)- -—cat-” [1 +tan2 A = sec2 A , 1 +cot2 A = cosec2 A |
(sec2A) (cosec2A)
sinA cosA
SiNACOSASeC~A+COSASINACOSeC A - sssh - + — N 7 7

secdA cosec4A

sinA COSA
— SINACOSA lcos4A cosAsinA 1sindA o --

cob4A sin4A

= sinAcosAXcosdA1+cosAsinAX sidAL N 4 x EET AL+ n zk X
COSA sin

= SINAXCOS3A+COSAXSIN3ASINA X cos3A + cosA X sin3A

=sinAcosA(cos2A+sin2A)smAC0S-A (cos2A + sin2A)

=SIinAcoSASINACOSA

Undefined control sequence \therefore LHS = RHS Hence proved .

Q73. secdA(1-sindA)-2tan2A=1sec4A(1 - sin4A) - 2tan2A = 1
Ans:

Given, L.H.S =\(secA4}A(1\;-\;sinX4}A\;-\;2tanA2}A

= [latex]secA4}A\;-\;sec 4 A\ times \;sinA4}A\;-\;2tanA4}A))

=secdA-(icosdAxsindA)-2tandAsecdA - X sin4A) - 2tan4A

=secdA-tandA-2tandAsec4A - tandA - 2tandA
=(secA)2-tandA-2tandA(sec2A)2 - tan4A - 2tan4A

=(1+tan2A)2-tan4A-2tandA(l + tan2A)2 - tan4A - 2tan4A

= 1+tandA+2tan2A-tandA-2tandAl + tan4A + 2tan2A - tand4A - 2tan4A

=1

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

\ cot2A(secA —1
Q74. cot?A(secA-1)1+sinA----1 +( sinA ----- )- SGC?A[l-sinAHsinAjsecZA[

Ans:



Given, L.H.S = cotA(secA-1)1+sinA A A

Here, SIN2A+COS2ASIN2A + cos2a = 1

cos2A / 1

 coszAsin2A(icosA—D 17 st A SR A SiHA-—-

C0os2A / 1-cosA
sin2A V cosA

— cos*Asin2A (1 -cosAcosA ) Les\PA .
( ) 1-\-sinA

COSAXCOSA / 1—co0sA\

.o . . . (1- cos2p) ' coaA
CcOSAXCOSA(i- cos2a)(1-COSACOSA) 1+sin A —--1-\-SinA---—--

(cosA)
(1+cosA) 1+sinA

= (cosA)(1+cosA) 11+sinA
Solving,

RHS => sec?2a]l-sinAl+secAlsec2a [|* "]

= 1«::052A[I-sinA1+secAI—7—rl_sInAI
C0S2A 11+secAl

= 1(:os2A[I-sinA1+secAI—7—[1_SInA+
cos*A "1+secA *

= 1cos?A[ 1-sinAcosA+1 |COSA COSA

- (1-sinA)(cosA+T)cosa) , A
= (I-sinA)(co )(cosA) (cosA+l)(cosA)
Multiplying Nr. And Dr. with (1+SinA)

= (1-sinA)(cosA+1)(cosA)X 1+sinA1+sinA7—---(.k_zjﬁcA_0)_s_A7)7 X l+si_né’

(cos 1+sinA

2 ) . (12—sin2A)
= -Sln?A)(COSA+1)(OOSA)(1+S|nA) {cosA+1)[cosA){l+sinA)

= cos2A(cosA+l)(cosA)(1+sinA) {cosA+1)™ fJ){l+sinA)

= COSA(COSA+L)(1+sinA) {cosA+"*  +sinA)

Hence, LHS= RHS

Q75. (1+cotA+tanA)(sinA-cosA)(I + cotA + tanA)(sinA - cosA) = secAcoseccA A

cosec2A

cosecAsec2A oosecA" = sinAtanA —COtAcO0sA
seer

ANns:

Given, L.H.S = (1+cotA+tanA)(sinA-cosA)(l + cotA + tanA)(sinA — cosA)



=> sinA - cOSA + cotAsinA - cotAcosA + sinAtanA - tanAcosA

=>sSinA-COSA+ cosAsinA*sin As?nf\ X sinA - cotAcosA + sinAtanA - sinAcosAxCOSA’C\Ozsl/: X COSA

=> SiNA- COSA + COSA - COtAcosA + sinAtanA- SinA

=> sinAtanA - COSACOtA

=> secCcAcosec?A — cosecAsec”™A coaech
cosec*A sec*A

. 1 L
Here, secA = icosA c and cosecA = |smAs-iFr

0SA A

=> sin2AcosA Sin2A-_ COS2AsinA cquA
COSA SinA

Sin2A —co0s2A

=> SiN2A-cOS2ACOSASINA .
COSASINA

=> (sinAXx SinAcosA) (sin A X - (COSA* CosAcotA)(cosA X

=> sinAtanA - COSACOtA

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

Q76. If xaCOS0+ybsin0”fcosO + 7sinO =1and xaCOS0-ybsin0™cos0 — |sinO =1, prove that
xV+yVij- + "=2

Ans:

Given,

=> (xacosO+ybsin0c-Lcoso + ‘;AJsinO)2+(xaCOSO-ybsinOcicoso - 1;sm 0)2 =12+ 12

=> x2a2C0S20+ yA2Sin20+ 2xyabCOS0Si NOHx2a25iNADH+y v ~ 2xyab Sin0COS0)

AN AT i i + N i i - +
fcos20 + fjsin26 +  cosQsinQ S sin26 + o SindcosO 1+1

=> >@200520+y2szin20+x%25in20+y2t:23in20’;|—c0520 + ’O\-sin 2Q + ~sin29 +  sin20 =2
=>C0OS20[x 222+ yA2]cos29 [C:\ + /f\)-] + 5in20[x22+ y22]sin 26 [CLA + =2
=> (c0s20+sin20)[x222+yXD2](cos20 + sin26)[* + ~-] =2

Here cos2A +sin2A = 1
=> (1) [Mrac{xA2}H{aA2}\;+\\Mrac{yA2YH{bA2}}][/latex] = 2
=> [Mrac{xAX2}{aA2}}\;+\\frac{y A2} {bA2}}][/latex] = 2



Q77. 1f cosec0-sin0=a3osec0 —sin0 = a3 sec0-cos0=b3ec0 —cos) = fi3 prove that
adAazthdaX(a2 + &) =1

Ans:
Given, C0Sec0-sin0=a3o0sec0 —sinQ = a3
Here, cosecO=isine cosed — -4}

=> [9ne—T - sinQsin0 =a33

=> 1-sin20sin0 - — =3 $3

smv
Here cos2A +sin2A = 1

=> c0s29sin9 :a$3
smO

13_ €0s30
= cos  gsin %9 . J=a

Squaring on both sides

2 23, cos30
>-4-- cos gsin’ 9 <% —

sin30
sec0-cos0=b3ed) - cos0 = B3
= loe .- c0sQoos) = b383

cos6

=> 1-cos2cos0 -—--9£WL = b3

coso

=> Sin20cos0” :b%
COSsoO

sin3 0
—>—S|n 9003139 ----- - b

COos 30

Squaring on both sides

. L2 [} 0
=" b% = sh 9cos?®e 30

Now aZhAa2+b2a2k2@2 + t2)

= cos"’gsin’’9 L% ° 0 ¥x' sin"*9cos™*9 sin's O( cos*’esin?’9 =2° _320 + sin**9cos*’9 20 sin s O)
sin 30 cos 30 sin 30 c0s3 0

=> cos 0OcossOsin Osm 3inssing dose brace missing close brace SIN- 0SM 3(}[/'3[9(]

=1



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

Q78. If acos3 00 + 3acos00 sin20sm 20 = m, asin30sm 30 + 3aC0S20c0s20 Sin0smO = n, prove that

(m+n)Z(ra + n)s +(m-n)Z3(m —n)s =2(a)z(a) 3
Ans:

Given, (m+n)ZAm + n)l +(m-n)Zdm —n)lI
Substitute the values of m and n in the above equation

=> (\(( acos3 [latex]\thetal) + 3acos00 sin20sin 20\;+\; asin3Q sin39 + 3aC0S20c0s20 sin0sm 0)A\frac{2}

{3}}[/latex] + (\(( acos3 [latex]\theta\) + 3acos00 sin20sin 20\;-\; asin30sm 30 - 3aC0S20c0s20 sin0
smO)A\frac{2{3}}[/latex]

=> (a)23(a) f ((\(( cos3 [latex]\theta)) + 3cos00 sin20sm20\;+; sin30sm30 + 3c0s20c0s20 sin0
smO)A\frac{2{3}}[/latex] + (a)ZZa) s ( (\(( cos3 [latex]\theta)) + 3cos00 sin20sira20\;-\; sin30sm30 -
300=20c0s20 sin0smO) A\frac{2K3}}|/latex]

=>(a)23(a)t ((coso+sino)3)z23((coso + smo)3)f +(a)3(a)s ((coso-sino)3)z

((cos9 — sin9)3)3
=> (a)23(a) 3[ (coso+sino)2(coso + sinff)2] + (a)23(a)s [ (COSO-SiN0)2(COSO — sin ff)2]

=> (a)23(a)f ((cos20+sin20+2siN0COS0)(COS20 + sin20 + 2sinQcosff)) +(a)23(a)i (
(cos20+sin20-2SiN0COS0)(C0OS20 + sin29 — 2sin0cosff))

=> (a)23(a)i [1 +2sinocoso2smocoso] + (a)23(a)l [1- 2Sin0c0S02SMoC0oSo]
= (a)Za)f [1 +2sin0cos02sin0cos0] + 1- 2sin0cos02smO0cosO]

= (a)Za)f(1 +1)

=2(a)Ba)f

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

Q79) Ifx=ac0s3),y=bsin39,provethat(xa) B3+ (yb)23-1

If x = acos3©, y = bsin3@, prove that (|]-) 3+ (]) 3=1
Ans:

x=aco0s30 :y=bsin30 a = acos30© : y = bsin3© xa=co0s30 :yb=sin30 » = ¢c0s3© : | = sin30



L.H.S = [xa]B+[yb]23f |f + [f]f

=[cos30 ]| ZB+[sin30]2B3= [cos30 ]t +[sm 30 ]| =cos20+sin20(vcos20+sin20=1)

Undefined control sequence \because
=1

Hence proved.

Q80) Ifacos0+bsin0=mandasin0-bcos0=n,provethata2+b2=m2+n2

I f acosQ + bsinQ = m and asinQ —bcosQ = n, prove thata2+ b2= m2+ n2
Ans:

R.H.S=m2+n22.H.S = m2+n 2

=(acos0+bsin0)2+

(asin0-bcos0)2=ax0s20+bXsin20+2absin0cos0+axsin20+b2cos20-2absin0cos0=a2cos0+b 2

Undefined control sequence \because

=a2(sin20+cos0)+b2(sin20+cos20)=a2+b2[vsin20+cos20=1]

=m2+ n2

Q81: IfcosA+cos2A=1 ,provethatsinZA+sin4A=1
I f cosA + cos2A = 1, prove that sin2A + sin4A = 1

Ans:
Given- cos A + cos2A =1
We have to prove sin2 A + sind A =1

Now, cos A +cos2A =1



cos A = 1- cos2 A
cos A =sin2 A
Sin2 A = cos A

Therefore, we have sin2 A + sin4 A = cos A + (cos A)2 = cos A + Cos2A =1

Hence proved.

Q82:
IfcosO+cos20=1,provethatsin120+3sin 100+3sin89+sinB0+2sin40+2sin20-2=1

ITcos0 + cos2e = 1, prove thatsin12e + 3smlo0 + 3sm80 + sin6® + 2sin4® + 2sin2® — 2

Ans:
COS0+HC0S20=1 COS® + = 1 COS0=1-COS20COS0 = 1—cos®
cos0=sin20cos0 = sINMW ..... (i)

Now,sin120+3sin100+3sin80+sin60+2sin40+2sin20 -2

Now, SInI® + 3sinl® + 3sin8® + SINGR + 2SIN® + 2SINB — 2=

(sin40) 3+3sin40.sin20(sin40+sin20)+(sin20) 3+2(sin20 ) 2+2sin20 - 2

= (SId®)3+ 3sind®. SINR(SINAR + SIN®) + (SINW)3+ 2(sm20)2 + 2SIN® -
Using(a+b)3=a3+b3+3ab(a+b)andalsofrom(i)cosO=sin20

Using (@a+ b)3= a3+ B+ 3ab(a+ b) and also from (i) cos0 = sIN®
(sin40+sin20)3+2c0s20+2c0s0-2(sm40 + SIN2R)3+ 2c0s2® + 2cos® - 2
((sin20)2+sin20)3+2c0s20+2c0s0-2((sin20) 2+ SIN2R)3+ 2c0s2® + 2cos® — 2
(cos20+sin20)3+2c0s20+2c0s©-2 (s + SINAR)3+ 2c0s® + 2cos® — 2
1+200520+2$in20-2[VSin20+00520:1]ﬁUndefined control sequence \because 1+2(COSZJ+S|”ZJ)'2
1+ 2(cos20 + sm20) - 2 1+2(1)-21+ 2(1)-2=1=1

L.HS = R.H.S

Hence proved.

Q83: Given that: (1+cosa)(1 +cos(3)(1+cosy)=(1-cosa)(1l-cosP)(1-cosy)
(1 + cosa)(l + cos/3)(1+ cosj) = (1 —cosa)(l —cos/3)(1 —cosj). Show that one of the values of

each member of this equality is sinasinPsinYsinct sin/3 sin'y.

Ans:

We know that 1+€c0S0=1+c052©2-s5in202=2¢c0S202| + cos0 = 1+ c0s2® —sin2® = 2c0s2®



=>2C0S2& .2C0S2[® .2C0S2y2.....()=> 2cos2f.2c0s2|.2c0S2| ......... (i)

Multiply(i)withsinasin(3sinYanddivideitwithsameweget
Multiply (i) with sina sin/3 sin'y and divide it with same we get

8 COS2 77.C0S24 -COS2 77

8c0s2a2.cos2p2.cos2v2sina.sinp.sinYx Sina.Sin(3.SinY sin'y X sina. sin/3. sin7

2c0s2” . cos2”. cos2-Axsina. sin/3. sin'y

>2c0s2a2.cos2p2.cos2Y2xsina.sinp.sinYsina2.sinp2.sinY2: - - @ ;
szn—. szn—. szn —

sina.sin(3.sinYxcota2 .cotp2.coty2sina. sin/3. sin'y xcot”. cot-8 cot| RHS(1-cosa)(1-cos(3)

(1-cosY)i2Jy<S' (1 —cosa)(l —cos/3)(I —cos'y)

We know that 1-c0S0=1-c05202+sin202=2sin202| —cos0 = 1 —cos2y + sin2® = 2sin2y

=>2.sin2a22.sin2p22.sin2Y2=" 2.sin2-f 2.sin2| 2.sin2|

Multiply(i)withsinasin(3sinYanddivideitwithsameweget
Multiply (i) with sina sin/3 sin'y and divide it with same we get

Ssin21 .sin2” .sin2y

8sin2a2.sin2p2.sin2Y2sina.sinp.sinYx SinQ .Sin(3.SinY - sina.sin/3.siny X sina. sin/3. sin7

&in2-|. sin2~. sin2 xsina. sin/3. sin'y
>8sin2a2.sin2p2.sin2y2Xsina.Sinp.sinY2sina2C0OSa2.2sinp2COSp2.2siny2COSy?2 :

2sin~cos”™. 2sin”~cos”. 2sin-"cos-"

=>sina.sin(3.sinyxtanaz .tanp .tany2”*» sina. sin/3. sin'y xtan”. ian|. tan\

Hence sinasin(3sinysina sin/3 sin'y is the member of equality.

Q84: iIf sin©+cos0=x,provethatsin60+cos80=4-3(x2i) 2
sin0 + cos0 = x, prove that sin60 + cos60 = 4 N
Ans:

sin0+cos0=xsin0 + cos0 = X

Squaring on both sides

(sin0+c0s0)2=x2(sin0 + co0s©)2 = x2 =>siN02+c0s02+2sin0cos0=x2

sin02+ cos©2+ 2sSiN®cos® = x2++SiN0COS0-x212....... (i) Undefined control sequence \therefore

Weknowthatsin2+cos20=1 We know that sin20 + cos20 = 1

Cubing on both sides

(sin20+c0s20)3=13(sin20 + cos20)3 = | 3sinB0+cos60+3sin20cos20(sin20+cos20)=1
sin6® + cos6® + 3sin2®cos2® (sin2® + cos2®) = 1="sin@)+cosB60=1-3sin20c0s20
=>sin6® + cos6® = 1 —3sin2®cos2® ="sinB0+cos60=1-3(x2i)2&4

Sin6® + cos60 1— 4N .msin60+COS60-4-3(x21)24 Undefined control sequence \therefore



Q85. If x = asecOcos(jiasecdcosfa y =hsecOsin<|)&secOsm</> and z= ctan(|)c tan<f>, show that
xV+yV-zVj + £ - f =1

Ans:

Given, x = asec6cos<|)asecdcos<f>
Y =bsecBs\r\tybsecO sin<j)

z= ctantyctan<j>

squaring X,y,z on the sides

X2X2 = a2sec20cos2<te?sec20e0s20

x2a2” =sec20cos2<()sec26cos24 — 1

y2y 2 = b2sec20sin2¢&sec20sin20

2
yX2 =sec20sin2<])sec20sin26 — 2

z2z2 =c2tan2<q)2tan 20

z22J =tan2(f)tan2¢) - 3
Substitute eq 1,2,3 in  X2a2+ y2A2- 22c:2%Z + At') _ %L

= xV+yV-z2» . + 4 -4,

=> sec20cos2(f)sec20cos20 + sec20sin2(f)sec26 sin 2(- tan2(f>ian20
=> sec20(cos2<|)+sin2<t))sec20(cos20 + sin 2(j)) -ta n 2<(>tan20

We know that, COS2<(>+sin2<|>c0s20 + sin2@E= 1

=>sec”sec20(1) - tan2<t>tan2”>

And, sec20-tan20sec20 — tan20=1
=1

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

Q86. If SIN0+2C0SBsin0 + 2cos6 prove that 2SiN0-c0sS02smM0 — cos6 = 2



Ans:

Given, Sin0+2cos0sm0 + 2cos0 =1

Squaring on both sides

=> (sin0+2c0s0)2(sm0 + 2co0s0)2=12
=>sin20+4cos20+4sin0cos0sm20 + Acos™ + 4smOcosO=1
=> 4c0s20+4sin0cos04cos20 + AsinQcosO=1-sin20sin20
Here, 1- sin20sin20 = cos20cos20
=>4c0s20+4sin0cos04cos20 + Asin0cosO - cos20cos20 =0
=>3c0s20+4sin0cos03cos20 + Asin0cosO =0 —1

We have, 2sin0-cos02sin0 — cos0=2

Squaring L.H.S

(2sin0-c0s0)2(2sm0 - co0s0)2 =4sin20+c0s20-4sin0cos04sm20 + cosX) — AsinOcosO
Here, AS\\QcosQASINOcosO = 3cos203cos)

=4sin20+cos20+3c0s204sm20 + cos + 3c0s0

=4sin20+4c0s204sm20 + 4cos20

=4(sin20+cos20)4(sm20 + cosX))

= 4(1)

=4

(2sin0-c0s0)2(2sm0 — cos0)2 =4

=>2sin0-co0s02sin0 - cos0=2

Hence proved



Exercise 6.2: Trigonometric ldentities

Q1) If C0Os6=4580= find all other trigonometric ratios of angle O©.

Solution:

We have:

sSin0=VI-cos20=VI-(45)2sm@ = \/l - 00820= yjl - (])2

=VI-1625~1-f

=V25-162 5*"H T

Therefore, sin0=35SINQ = -|

tan© —sin0c0S© —3545 —34SeCCO= 1cosO —145 —54
2

— 8in& 5. 3, 1 L 5
cos®© i. 4 cosQ A 4

5 5



i.,e. COSeC©—1sec© —135—-53COt©—1tan0 —134 —43

1 1

sec© tan0

cosecS =

Q2) If sin©=IV2sm©®© = \/15 find all other trigonometric ratios of angle O©.

Solution:

We have,

cos©=VI-sin20=VI - (i12)2cos0 = y/1 - sin2® — J1 - (-~)2

=Nn2-12

=Cc0S©O=1\2¢co0s®© =

=tan© —sinOcos©O—iN1 —tem© — —1
cost) _\|/2
=cosec©O©=isin®=11\i =V2 cosec@ = = VA2
Vi

=sec©O©= 1c0s0— 1 =V2sec@ = -~77 = = ~J2

cos® _\h
= COtO= 1tan©= 11=1COtS = — =1=1

cant) 1

Q3) IftanO=iV2tanS — find the value of cosec)-seccosecd) +cotd)
cosec2&—sec2&
cosec2Q +cot2Q
Solution:

We know that sec0=VI| +tan20sec© = \/| + tan20



=VI+(IV2)27 1 + (-i) 2

=vi+i2=v32y r+ i =y f

. COt©=1tan0- 112=M2c0t& - 1 S= V2

tan@ 1

=cosec0=VI +cot20=VI| +2=V3cosec© = V| + cot2Q —y/1+ 2 = \/3
Substituting it in equation (1) we get

3-]
= (V3)2-(V32)*(V3)2+(V2f = 3-323+2 = 325= 310 (~ )2+(~ )2 = I+ f Py

Q4) If tanO=34tanQ —| , find the value of 1-cosGl+cosG

Solution:

We know that

secO=VI| +tan20sec© = V| + tan20©

=A+ (3471 + ()2

:V|+916\/1+ B

/16+0

= +
V 16+916 1y 16

N _~
= V 2516 ~/ 25
16

=sec0=54sec®© = |

=5eCO= loso = 15445=c0osOsec@ = =\ =| = cos©

Therefore, Wegetl-45|+45 = 1505 = 19W e —f-= -f



Q5) Iftan0=125tano — ¢ find the value of 1+sinOi-sinO L@

Solution:

COtO= 1tane = 1125 = 512 COtO = — = Tt

tano 11 12

= COSeCO=VI|+COt20=V I + [512]2=V 144+25144 =V 169144 = 1312

- 13
cosecO - y/1+ cot20 - yfl + [fAR - yjm 12
- . . J 12
=sin0—icosecO—11312—1213 SINO — ------ tt - -
cosec© B — 13
12
1+12 13+12
ie. Wegeti +12131-1213—I34218131218=251 =25We get = ® 7,
13 18

Q6) If COtO=N\3cotl — {3, find the value of I-cosD2-sinD 7 aQ ®

Solution:

cosec0=VI+cot20=V 1+13=VazcosecO0  yA\ Xcot20 — yjl+ — yj%

2

=cosec0=2\scosec® 3

=Sin0—scosecO—28—\52 SiNO L

cosec®©

= and icoto=sinOcos©®=c0s0=sin0*cot0=\s2 * 1\3= 12

and cotQ :039: cos® = sIn® x cot0 = , X s = -4

Therefore, on substituting we get

M j)2 3
2-(")2

= 1-(12)2-(V32)2= 1-142-3A= IA- 35



Q7) If COSecA=V2cosecA = y/2, find the value of 2sin2A+3cot2A4(tan2A-cos2A)

2sin2A+Zcot2A
4(tan2A —cos2A) "

Solution:
We know that COtA=Vcosec?A -1cotA — \Jcosec?A — 1
=V(2)2-1=\2-1y/{2)2- 1= v2"1 =1

=tanA=icotA=n =ManA — A = 8= 1

=SinA-icosecA- UISINA = — m= -7=

cosecA s/2

=sInA=W2smA = D

COSA=VI-sin2A=V1-(1w2)2=Viv = 1w
COM= VI - =r1 - (N)2=y x =N

On substituting we get:

2 [~]2+3([1]2 2X -+ 3
= 2[iVi]2+3[1]24[[1]-[Wi]2] = 2xi2+34[1-i2] * t i2l

=>1+34.12 = 42 =2=" ’4\._ = ﬂ: 2

Q8) If COt©=V3co0£0 = \/3» find the value of cosec2+cot20cosec-sec20

axDd +cot20
) —s=r@"

Solution:

cosecO0=VI +cot2=VI +(V3)2=V1+3=2
cosecQ = y/l1+ cot20 = 1 + (\/3)2=\A + 3 =2



SINO=1cosecO= 12C0Ot0=c0s0sinOCOS0=COt0.Sin0

Sine = = -|cot@ = cosO coso = COS, SIN®->cos0-132
cosecO sin®©
Vs
=mCc0sO = 2

=sec0= 1003C=2\4 sec© CO' 2

On substituting we get:

(2)2+(V3)2(2)2-(2V3)2= 4+312-43 = 783 =

w T 3

6sin2Q+tan2Q

Q9) If 3c0s0=13c0s®© = 1, find the value of 6sin20+tan204cosO o050

Solution:

cos©= 13,sin0=VI-c0s20cos© — SIN0 = \/| —cos20
=VI-19=Vv89=2tov/Il--]| =

tan0=sin©cos0=2V23.i3=2V2tan®© = N = 2N2
cos© 3.1

On substituting we get

6[A]2'*'(2\/\)2 f+ 8 16+24
6[2V$3]2+(2V2)24.13 — 163+843 — 16+24343 44 . P

3 3

= 404=10"- = 10

Q10) If YI3tanO=s\nOV/3tan® —sIN®), find the value of SiN20-c0 s 20
SINZR) —€0s20.

Solution:



V3sin0cos0=sin©\/378 = sinG

= COS©=\33=>1\3C0sQ — "~ ==

sinQ=V1-cos20=V 1-(1\3)2sinG — y/1 - c0s20 — - (M=)2

=sin20-c0s20=(V23)2-(iV3)2sm2@ —cos2@ = (sj\)2~ (;™)2

=23-13=13- | —1=1
Q11) If COSec0=1312c0sec© = ||, find the value of 2sin0-3cos04sin0-9cos0
2sin@ —3cosQ
AsinQ—9cos0 "
Solution:
SiNn0—icoseco —1132—12135iN© ! I L
COSGCO E 13
= COS0=VT-sin20=VI-[I1213]2=V |- 144169
cos® — y/l —sin2G — —[I112= 1 —Hi"
=725169=513"/~= A
n 12 0o 5 24-15
>2.1213-3.5134.1213-9.513 24-151348-1513 93 3=> A13 A13 13 £ °
. -3. . -9. — 24- - - —°= 41i—9 JL 48-15 3 °
13 y-13 13

Q12) Ifsin0+cos0=V2c0s(90°-0)sm®© + cos© = v~cos™00- o), find cotO
COt&.

Solution:

=sin©+cos0=V2sin©[cos(90-0)=sinO]
sSinG + cos© —y/2sinG  [00s(90 —0) = sIin©)]



=m COS® —y/2sin® —sIN®
=>Cc0s0=V2sin©-sin©=>cos©=sin©(V2-1)=> cos® = sin®(y/2- 1)

Divide both sides with sinQ sin© we get

= ¢0sOsinO —sin0sin®©(V2—1) ™~ q = (V2 —1)

=cotO=V2-1cot® = y/2 - 1.

Q-13. 1f 2sin20-COS20=22sm20 - cos2© = 2, then find the value of 00.

Solution.
2sin20-c0s20=22sm20 - cos20 = 2

=>2sIiN20-(1-sin20)=2=>- 2sm20 - (I-sm 20) —2 =>2sin20-1 +sin20=2
= 2SIiN2® -| + SIN2® = 2 =>3siN20=3=>- 3siN2® = 3 =>sin20=1=>SIn2® = 1
=>sin@=1=> sin0 = 1 =>sSiNG=siN90°=>- smO0 = sm90° =>0=90°=>0 = 90°

Q-14. If V3tan0-1=0\/3tan®-1 = 0, find the value of SIN20 —€0S20
SiN2®-CcosS2®.

Solution.

V3tanQ-1 =0y"3tan®~ 1 = 0 =>V3tanC=1=" y/Stan® = 1=>V3tanQ=i\3
=m\/%tan® — 4= V3tan0=tan30°\/3ta”0 —tan30° 0=30°0 —30°
Now,

sin20-c0s20Qsin2® - cos2®

=sin2(30°)-co0s2(30°)sm2(30°) -cos2(30°)

= 14-34-)- 4= -2 4= -12 ,



