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Prove the following trigonometric identities
Q1: (1-Cos2 A) Cosec? A =1

Ans: (1-Cos2 A) Cosec? A = Sin? A Cosec? A
= (Sin A Cosec A)2

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

Q2: (1 + Cot? A) Sin2 A =1

Ans: We know, Cosec? A—Cot2 A =1
So,

(1 + Cot2 A) Sin? A = Cosec? A Sin? A
= (Cosec A Sin A)2

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

Q3: tan?6cos?0tan >0 cos?0=1-cos?01 — cos>0
A3: We know ,

sin%0+cos?0=1sin20 + cos?6 = |

So,

tan?6cos?6tan 260 cos20 = (tanBxcosB)?(tand x coso)?

=(sin6cose xCOSB)?= (L x cosh)?  =(sinB)?= (sind)? =sin’6=sin?0 1-cos?61 — cosH

Q4: cosecO1-cos20="1cosecOV 1 —cos20 = 1

A4: We know ,

sin%8+c0s20=1sin?0 + cos?0 = |

So,

cosecOV1-cos20=cosecO\sin2BcosecOV T — cos20 = cosecOV sin20
= =cosecBsinB= cosecH sind

= =1sinSiNB= —L— sinf

=1

Q5 : (sec?0-1)(cosec?0-1)=1(sec’0 — 1)(cosec’0— 1) = |



A5: We know that,
(sec®0-tan?0)=1(sec’d —tan20) = | (cosec?6-cot?0)=1(cosec’d — cot?0) = 1
So,

(sec?0-1)(cosec?0—1)=tan?Bxcot?B(sec’d — 1)(cosec’® — 1) = tan?0 x cot?0  =(tanBxcotB)?= (tand x coth)’> =
(tan®x 1tane )2= (tand x ﬁ)z

=12=1

Q6: tan@+1tane=secBcosecOtand + ta% = sec cosecH
A6: We know that,

(sec?6-tan?B)=1(sec>0 — tan26) = 1

So,
1
2 2 —_—
tanB+ 1tang =tan20+1tan6 tand + 1 - fan 6l = sec?0tan6= sec =secO secotand= sech secd =S€C0 1cos sinacose = secH-2L =secO 1sing
tand tanf tan® tanf %
cos!
= seceﬁ Undefined control sequence \thetacosec
Q7: cos61-sing=1+sinBcoss —2X_ = Lising
1—sinf cosO
A7: We know ,

sin?0+c0s20=1sin20 + cos?6 = 1
So, Multiplying both numerator and denominator by (1+sin8)(1 + sinf) , we have

0(1+sin6 0(1+sind 0(1+sind
COMDSIND__ = sose(1+sing)(1-sin?8) = <ol = cocq1+sing)coste= <0 D) =

c0s81-8iN6 = cosB(1+sind)(1-sind)(1+sing) —20

I-sind (1-sinB)(1+sin6) (1-sin?6) cos20
. _ (1+sinB)
(1+sinB)cosO Too0
Q8: cosb1+sind=1=sinBcosB ICO,SG = 1osind
+sinf cosf
A8: We know ,
sin%8+c0s20=1sin20 + cos26 = |
Multiplying both numerator and denominator by (1-sinB)(1 —sinf) , we have
= o . o cos)  _ __ cosO(1—sinf) — o —ainom — cosO(1—sinf)  _ o oay — cosO(1-sinf)  _
cosB1+sinB = cosB(1-sinB)(1+sinB)(1-sinB) Trsind (T sin0)(1—sind) cos6(1-sinB)(1-sin20) —(1—sin26) cosB(1-sinB)(cos20) —(00529)
o _ (I-sinb) _ _ (1-sinb)
(1-sinB)cosd oot (1-sinB)cosB oo
Q 9:cos?A +11+cottA —— =1
I+cot”A

A9: We know that,
Sin2A + cos?A = 1

cosec?A — cot?A = 1



S0, COS?A+ 11+cot2A=COSZA+ 1cosec?ACOS 2 A + ——— = cos?A + —1
I+cot?A cosec?A

=c0os?A+(1cosecA )= cos?A + (—-—)? =cos?A+sinA%= cos?A + sinA2

cosecA
=1
- Qi 2, 2A =151 2 1 =
Q10: SinA®+11+tan2A=1sinA” + ——— =1
A10: We know,
Sin2A + cos?A = 1
sec?A —tanA = 1
So,
SINAZ+ 11+tan’A=SINAZ+ 1sec?ASINA2 + —L— = sinA? + —L =8iNAZ+(1secA)?= sinA2 + (——)?  =sinA%+cos?A
1+tan2A secZA secA

=sinA? + cosZA

=1

Q11: V1-cose1+cos8=cosecH—cotd % = cosech — cotd

A11: We know ,
sin20+c0s20=1sin20 + cos20 = 1

Multiplying both numerator and denominator by (1—cos0)(1 — cosf) , we have

— 1— 1— 1— 2 .
\/1—cose1+cose=\/(1-cose)(1—cose)(1+cose)(1—cose)\/ 1-cosb =\/ (17cosb)(1~cos6) =V (1-cosB)21-cos20 = \/ (cosh” =\/(1—cose)2sin26

1+cosO (1+cos0)(1—cos0) 1—cos20
oy Omeos®)? g (08 oo ing— L cosd
“nZ6 (1-cosB)sind 0 1sinB — cosBsind pry <in0

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

Q12: [latex]\frac{1-cos\theta }{sin\theta}=\frac{sin\theta}{1+cos\theta}\)
A12: We know ,

sin0+cos20=1sin20 + cos26 = |

Multiplying both numerator and denominator by (1+cos0)(1 + cosf) , we have

(1-cos20)
(1+cos0)(sinb)

(sin20) (sin®)

= (1-cos?0)(1+cosd)(sing) = Trcoso)simg) ~  (8in@)(1+0s8) = o=

= (sin?6)(1+cosB)(sine) =

Q13. sine1-cosd —2% = cosecBO + cotBO
1—cos0
Ans:

Given, L.H.S = sing1-cose —Si00_
1—cos0

Rationalize both nr and dr with 1+cos 60



= o sind__ « 1+cos0
= —_ _— + +i —_—
sinB1-cos6 Tocos0 1+cosB1+cosb Ticos0

We know that, (a-b)(a+b) = a2 — b2

=> SinB(1+c0os6)1-cos20 sinf(1+cosh)
sinB(1+cosB)1-cos TToos0
Here, (1-cos? 80) = sinZ 80

. . . sinf + (sinf*cos)
=> sinB+(sinB+cosB)sin2d ——— X M —

sin20
=> sinBsin20 S.me + sine*cosesinzesme.*ASe
sin20 sin20
=> 1sin6.—1 + cosBsin® C.Ose
sinf sing

=> cosec B0 + cot 60

Hence, LH.S=R.H.S

Q14. 1-sine1+sine% = (secB-tanB@)?(secOd — tand)>

Ans:

Given, L.H.S = 1-sing1+sing —320_
1 + sinf

Rationalize with nr and dr with 1 — sin 60

=> 1-sinB1+sing ——30_ * 1_gjng1-sing L S0
1 + sinf 1 — sinf
Here, (1-sin B0)(1+sin B0) = cos2 60
— <ing)2
=> (1-sinB)?cos20 %
0520
=> (1-sinBcosd )z(m)2
cosf
- —_ 21 _ sinb 2
> (1cos8— sinBcos ) (CoSe oy)
=> (secO-tanB)?(secH — tanh)>
Hence, L.H.S=R.H.S
1 + cot20)tan6®
Q15. (1+cot?8)tanBsec20 (4 + coOyand _ cot\theta

sec20
Ans:

i 1 + cot20)tand
Given, L.H.S = (1+cot?6)tanBsec?6 (L + cot”O)tand

sec26
Here, 1 + cot? 80 =cosec? 60
2
=> cosec?f+tanBsecz Losec Oxtand
sec?0
5 .
=> 1sin20 —— * cos291 270 * gingeose SN0
sin20 1 cosO
=> cosBsin® 0959
sinb
=> cot 60

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



Q16. tan20-sin?0tan?0 — sin20 =tan20*sin26tan20 * sin20
Ans:
Given, L.H.S = tan26-sin%0tan20 — sin20

in2
Here, tan? 60 = sin%gcos?e S8
cos20

e
=> sin?8cos?0 S0 _ 5in%Qsin 20
cos20

1
cos20

=> sin26sin20[ 1cos? -1]

. . _ 2
=> S|n2951n29[ 1-cos?0cos20 %]

2 . .
=> sinzecoszeg * sin0sin 20
cos?6

=> tan20+sin%6tan20 * sin20

Hence, LH.S=R.H.S

Q17. (cosec 00 + sin 80)(cosec 00 — sin 89) = cot?0+cos20cot2H + cos2

Ans:

Given, L.H.S = (cosec 60 + sin 80)(cosec B0 — sin 80)

Here, (a + b)(a—b) = a? — b?

cosec? B0 can be written as 1 + cot? 0 and sin? 80 can be written as 1 — cos2 60
=> 1+ cot? B0 — (1 — cos? 60)

=> 1+ cot? 00 — 1 + cos? 60

=> cot? 00 + cos? 60

Hence, LH.S =R.H.S

Q18. (secBsech +cos 00)(sec 80 — cos 00) = tan20+sin20tan20 + sin20
Ans:

Given, L.H.S = (sec 80 + cos 80)(sec 80 — cos 60)

Here, (a + b)(a—b) = a% - b?

sec?00 can be written as 1 + tan? 89 and cos? 66 can be written as 1 — sin® 6
=>1 +tan? 80 - (1 — sin? B0)

=>1 +tan? B9 — 1 + sin? 69

=> tan? 69 + sin? 60

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 = 1cosA —— and tanA = sinAcosA S04
COSA COSA
— | - . * . 1+sinA
= — - +
TcosA —— (1 =sinA) * 1+sinAcosA Yy

=> \(\frac{cos2A}cos2A}\)
=>1

Hence, LH.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 = 1sinA — 1 , SecA = 1cosA ;, tanA = sinAcosA %, cotA = cosAsinA CosA
SinA COSA COSA SinA

Substitute the above values in L.H.S

=> (1sinA L _ sinA)( 1c0sA —— — cosA)( sinAcosA sinA_- cosAsinAﬁ)

SinA COSA COSA SinA
) 1 —sin2A 1 —cos?A
=> (1—gin? A TSINTA Nk g 2 1 7COS™A \ %
(1-sin?AsinA A ) * (1-cos?AcosA s ) (

sin?A + cos’A

. Py
sin“A+cos“AsinA+CosA —
SinA * cosA

Here, (\(\Mfrac{1\;-sin?{2}A}) = cos{2}A, ([latex]\frac{1\;-cos"{2}A}) = sin™{2}A, sin{2}A + cos™{2}A =1
=> [latex]\frac{sin {2}A\;*\;cosM{2}A\;*\; 1}{sin*{2}A\;*\;cos{2}A}\)
=>1

Hence, LH.S=R.H.S

Q21. (1 + tan?6tan 20 )(1 — sin 80)(1 + sin 60) = 1

Ans:

Given, L.H.S = (1 + tan?6tan20 )(1 — sin\theta)(1 + sin\theta)

We know that,

Sin? 60 + cos? 60 = 1

And sec? 60 —tan? 60 = 1

So,

(1 + tan26tan 20 )(1 — sin B0)(1 + sin B0) = (1 + tan26tan 20 ){(1 — sin BO)(1 + sin B0)}
= (1 + tanBtan20 )( (1 — sin®Bsin20)

= sec?@+tan?Bsec’® * tan’

1
cos

= (1c0s% ) *COS26( ) * cos20

=1



hence, L.H.S =R.H.S

Q22. (sinAxcot?A)+(cos?A;*tan?A)(sinA * cot?A) + (cos’A;* tan’A) =1
Ans:

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

Here, \((sin?{2}A\;+\;cosM{2}A) = 1

So,

[latex](SiNA{2NAN*\; cotM2AN; +\; (cosM23AL M\ tanM2}A)) = sin2A( cos?Asin?A % ) + Cos2A( sin?Acos?A %

= cos?A + sin2A
=1
Hence, LH.S=R.H.S

Q23:

2c0s%0 — 1

1. cot B0 = tan B0 = 2cos26-1sinB*cosd —————
sinB*cosO

Ans:
Give, L.H.S = cot 60 — tan 80

Here, SinZ 80 + cos2 60 = 1

So,
=> cot B0 — tan 00 = cosesing XL — singeoss S0
sinf cosO
20 — «in2
= c0s?0-sinBsinB*cosd W—Slne
sinf * cosO
c0s20 — (1 — cos?0
= c0s20-(1-cos20)sin+cosO M
sin® * cos®
20 — — 2
= cos?8-1-cos?PsinB+cosh 05?0 — 1 - cos’®
sinf * cosO
- 2O 2c0s%0 — 1
(2cos%0 1sme*cose)(—sme*Cose )
Hence, LH.S =R.H.S
o
1. tan@-cotB=tand — cotd = (2sin26-1sinexcoss (=1 _L)

sinf*cos0

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

Sin? [latex]\theta\) + cos2 80 = 1

tan6—-cotB=[latex]sinecosetand — cotd = [latex]SiLe — cosBsing L0
cosf sinf
sin?0 — cos*0

= sin20-cos?0sinBcosd -
sinfcosO



sin?@ — (1 — sin%)
sinfcosO

sin%6—(1-sin%6)sinBcosd

sin?0 — 1 + sin20
sinfcosO

sin%6-1+sin®@sinBcosd

2sin26 — 1 )
sinf*cosO

Hence, LH.S=R.H.S

= (2sin28-1sinB+cosB )(

Q24. coszesine—cosec9+sin0% — cosec + sinf =0
Ans:

Given, L.H.S cos’sing—COSECO+SINGL — cosecH + sind
We know that,

SinZ2 80 + cosZ 60 = 1

So,

coszesine—cosec9+sin9% — cosecO + sind = (coszesine—cosece)+sin6% — cosec) + sind
= (coszesine—1sin6)+Sin9(Cs?anee - ﬁ) + sinf

= (cosze—1sin6)+sin9(cos;$) + sin6

= (—sinzesin9)+sine(_:%ie) + sind

= =sinB+sin6—sind + sind

=0

Hence, LH.S=R.H.S

. 1 i 1 = 2
Q25. 11+sinA T-=—— + 11-sinA = —— = 2sec” A
Ans:
_ . 1 . 1
LHS = 1#sinA === + 11-sinA = —

) ) ) . (1=sinA)+(1+sinA) ) ) - op 1-sinA+I+sinA
(1=sinA)+(1+sinA)(1+sinA)(1 smA)W1 sinA+1+sinA1-sin AW
= 21-sinPA=> 1S+A [Since , (1 + sin A)(1 —sin A) = 1-8in2A1 —sin2A ]

—Sm
= 2008?AD —= [Since , 1-sin2 A = cos2 A]
cos?A

=2sec?A= 2sec’ A

LHS = RHS Hence proved

Q 26 . 1+sinfcosd+ cosbi+sing=2secO S0 | _cosd_ — 5gacp
cosO 1+sin®

Ans:

1+sin® cosO

= i + i
LHS = 1+sinBcos + cosd1+siné — Tisin®




(1+sin0) +cos0

. 2 2 .
(1+sinB)“+cos“Bcos6(1+sinB) cos0(1T5ind)

1+sin20+2sin0+cos20
cos0(1+sin0)

1+sin20+2sinB+cos20cosO(1+sinb)

2(1+sind)

o) - 2 SecBsecd

= 2(1+sinB)cosO(1+sinB) =

LHS = RHS Hence proved

Q 27 . (1+sinB)%+(1-sinB)?*2c0s20 = 1+sin201-sin20

(1+sin0) *+(1-sind) > _ 1+sin0

Ans:

We know that sin?6+c0s?8=1sin20 + cos’0 = |
So,

LHS =

2¢0s20 1-sin20

(1+sinB)+(1-sinB)?2c0s20 = (1+2sin6+sin20)+(1-2sinB+sin20)2c0s20 = 1+2sinB+sin20+1-2sinB+sin202c0520 = 2+25in202c0s20 = 2(1+sin20)2(1-sin20) =

(1+sin) 2+(1-sin6) 2

LHS = RHS Hence proved

2¢0s20
_ (1+2sinB+sin?0)+(1-2sin6+sin>6)
2c0s26
_ 1+2sin@+sin’0+1-2sin0+sin’0
2¢0s26
_ 2+2sin%0
2c0s20
_ 2(1+sin%0)
2(1—sin20)
_ (I+sin%0)
(1+sin?0)(1-sin20) ~ "(1gin20)
2 20 1+tan20
Q 28 . 1+tan201+cot20=[ 1-tan6cote] —tan<0———
1+cot“0
Ans :
2
LHS = 1+tan?61+cof?g -t 26
1+cot“6
sec’®
= sec’fcosec?d ———
cosec?0
= 1c0s%6-1SiN20 ——sin 20
c0s26-1

= tan?Otan26

=1

2
1—tan® ] _tan29

cotf

[Since , tan?Btan?0 + 1 = sec?Bsec?0 , 1 + cot?Bcot20 = cosec?Bcosec? 0]

LHS = RHS Hence proved



1+secO . in?
Q29. 1+secBsectd ot = sin281-cosh —SL 0
sech 1—cosf
Ans :
LHS = 1+secBsech Lisech
secO
1+—
= 1+1cos6 1cosé cosd
cos
0+1
= cosB+1c0s8-COSO - cosO
cosO

1+cosB1 + cosd

s02
RHS = sin291-cosg 19
1—cosb

1-c0s201-cosg 429050
c0s0

—c0s%0
l_

(1-cosB)(1+cosB)1-cosd

=1+cosB1 + cosd

(1—cos0)(1+cos0)
1—cos0

LHS = RHS Hence proved

Q 30. tanB1-cotd + cotd1-tand 1“““—9 + <o = 41+tan@+cotB1 + tand + cotd
—cotf 1—-tan®

Ans:

LHS = tand1-rtane + cot1—tang —220 4 _cotd

1-—

tan0

tan20

tan?6tane-1+ cotB1-tand
tanf6—1

11-tan6 [ 1tane—tan20] ——[

1-tan6

cotf
1—tan6

L — tan?0]

1-tan® * tan®

11-tan6[ 1-tantand |1 =

a’-bv =(a—-b)(a?+ab+bt)
2
= 1+tan@+tan6tand Itanbtan’6
tan®

1 1—tan’0
[ tanf ]

1 (1—tan)(I+tanO-+tan?0)

11-tanB (1-tanB)(1+tan8+tan?0)tand

1tan® + tan6tand + tan?6tang —— +
tanf

1+tanB+cotb1 + tand + cotd

1—tan6 tanf

]

tan tan’6
tanf tanf

LHS = RHS Hence proved

Q 31. sec®@=tan®@+3tan20sec20+1sec®0 = tan 0 + 3tan 26sec? + 1

Ans :

We know that sec26-tan20=1sec6 — tan26 = 1

Cubing both sides

[Since , a3-b%=(a—b)(a%+ab+b?)



(sec20-tan20)’=1 (sec’0—tan20) ~ =1

sec®0-tan®0-3sec®6tan®0(sec?6-tan?0)=1sec’ 6 — tan 60— 3sec? Otan 20 (sec’6 — tan?0) = 1
,a’-b%=(a—b)(a’+ab+b?%)a’ - b’ = (a—b)(a®’ +ab+ ) ]

sect0-tan®0-3sec?0tan?0=1sec®0 — tan °0—3sec?Htan?0 = | =sec®O=tan®0+3sec?OtanZ6+1
= sec®0 = tan %0 + 3sec?Otan 20 + |

Hence proved.

Q 32. cosec®0=cot®0+3cot?8cosec?0+1cosec’d = cot®0 + 3cotZOcosec? 0 + 1

Ans :

We know that cosec20—cot26=1cosec?0—cot20 = 1

Cubing both sides
(cosec?8-cot?0)°=1(cosec? — cot20) ° = |

cosec®0-cot®0—3cosec?Bcot?0(cosec?B-cot?0)=1
cosec®® — cot®0—3cosec’Ocot?0 (cosec’d — cot?0) = 1 [Since , a3-b%=(a—b)(a?+ab+b?)
- =@-b)@@>+ab+t) ]

cosec®0-cot®0-3cosec?Bcot?0=1cosec® 6 — cot®6—3cosec?Hcot?0 = | =cosec®O=cot®0+3cosec?0cot?0+1
= cosec®0 = cot®0 + 3cosec?Ocot20 + 1

Hence proved.

(1+tan>0)cotd

Q 33. (1+tan?8)cotbcosec26=tan@———-—— = tand
cosec’0

Ans :
We know that sec26-tanZ0="1sec?6 — tan20 = |

Therefore , sec20=1+tan?Bsec?0 = 1 + tan20

sec?0-cotd

LHS = sec?d-cotbcosec?0 >
cosec?0

1-sin’0 _ cosd

=26 sind [+secB=1cos6,cOSECO= 1sinB,COtO=cosBsing

= 1-sin%Bcos20 - cosBsind
= sinecoso =tanf= 30 = tang
cosO

LHS = RHS Hence proved

Q 34 . \(\frac{ 1+cosA}{sin ~{2} A}\) = 11-cosA m

Ans:

We know that sin2A+cos?Asin?A + cos2A =1

[Since

sin?A=1-cos?Asin?A = 1 —cos?A  =sin?A=(1-cosA)(1+cosA)= sin?A = (1 —cosA) (1 + cosA)  =LHS=(1+cosA)(1-cosA)

(1+cosA)

(1+cosA)=> LHS = (I—cosA)(1+cosA)



) _ _ 1
= =LHS=1(1-cosA)=> LHS = (T=cosA)

LHS = RHS Hence proved

. A—tanA  _ 2
Q 35. secA-tanAsecA+tanA =cos?A(1+sinA)? seeA—tan = _cos’A
secA+tanA (1+sinA) 2
Ans:
secA—tanA
= — -+ —
LHS = secA-tanAsecA+tanA T

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

secA—tanA , secAttanA

secA-tanAsecA+tanA X secA+tanAsecA+tanA
secAt+tanA secA+tanA

5 sec?A—tan?A

= sec?A-tan?A(secA+tanA) B
(secA+tanA)

1

= 1(secA+tanA)? —_—
(secA+tanA)

1
(sec?A+tan? A+2secAtanA)

= 1(sec?A+tan2A+2secAtanA)

1
) -
1 4 sin A +ZsmA )
cos2A  cos?A  cosA

= 1(1cos2A+sin2Acos2A+2sinAcosA)

2
= 2/ 14+5in2A+2si = L
cos“A1+sin?A+2sinA T Sin2 A 2smA
2
= cos?A(1+sinA)? —S A
(1+sinA)
LHS = RHS Hence proved
. 14cosAsinA %A = Ginaq-cosa —SIA
Q 36. 1+cosAsinA —
SinA 1-cosA
Ans:
1+cosA

LHS = 1+cosAsinA

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

(1+cosA)(1—cosA)

(1+cosA)(1-cosA)sinA(1-cosA) SnA(1—cosA)

1—cos?A
sinA(1—cosA)

1-cos?AsinA(1-cosA)

sin2A
sinA(1—cosA)

sin?AsinA(1-cosA)

— o SinA
= sinA1-cosA Tcosh
LHS = RHS Hence proved
37.
(i) V1+sinA1-sinA v }iziﬁ =sec A +tan A

Ans:



To prove,

——-
i_?nA =secA+tan A

\/ 1+sinA1 —sinA\/
inA

Considering left hand side (LHS),

Rationalize the numerator and denominator with V1 +SinA\/ 1+sinA

\/ (1+sinA)(1+sinA)(1—sinA)(1+sinA\/ %

- . 2
= V(t+sinapt-sina N (LSDAY
1-sin2A

SN2
= \(1+sinAy2coszay 1ZSIMA”

cosZA

(1+sinA)
COSA

(1+sinA)cosA

1 SinA
4 SinA
cosA cosA

1cosA + sinAcosA

=secA+tan A
Therefore, LHS = RHS

Hence proved

(i) \ (1=cosA)(1+cosA) + (1+cosA)(1-cosa) Y L0SA)  f (rcosh)

(1+cosA) (1—cosA) =2cosec A

Ans:

To prove,

(1—cosA) +\/ (1+cosA)

(1+cosA) (1-cosA) = 2cosec A

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

Considering left hand side (LHS),

Rationalize the numerator and denominator.

(1—cosA)(1—cosA)

= \ (1-cosA) (1-cosA)(1+cosA)(1-cosA) +V (1+cosA)(1+cosA) (1-cosA) (1+cosA) Y EETE—

(l—cosA)2 (lJrcosA)2
= _ 2(1—cos2A) + 204 —~ne2
V (1-cosAY2(1-cos2A) + (1+c0sA)2(1-cos2A) V ey + ey

l—f:osA)z o (1+FosA)2
(sin2A) (sin2A)

=V (1-cosA)(sin?A) + (1+cosA)(sinzA) <

_ - . (1—cosA) (1+cosA)
= (1-cosA)(sinA) T (1+cosA)(sinA) GinA) inA)

(1—cosA+1+cosA)

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

2

= (2)(sinA) m

= 2cosec A
Therefore, LHS = RHS

Hence proved

38. Prove that:

(1+cosA)(1+cosA)
* \/ (1-cosA)(1+cosA)



. O-1 O+1

(i) V(sec@-1)(seco+1) +\ (secO+1)(seco-1) V EZZZ(M; v Ezzz@)_l; = 2cosec @0
Ans:

To prove,

=V (seco-1)(seco+1) +V (seco+1)seco-1) N SO 4 G0N o sec OO

(sec®+1) (sec®-1)

Considering left hand side (LHS),

Rationalize the numerator and denominator.

= V (secO-1)(secO-1)(sec0+1)(sec0~1) +V (secO+1)(secO+1)(secO—1)(seco+1)\ Lo DsecOD)

+ \/ (sec®+1)(secO+1)

(sec®+1)(sec®—1)

)\/ (sec@)—l)2 +\/ (sec®+1)2

= —1)2(sec20-1)+ 2(cec?0—
V (seco-1)2(sec?0-1) +V (secO+1)2(sec?0-1 o o

12 2
2tan2€)\/ (sec®—1) +\/ (sec®+1)

=\ (secO-1)2tan20 +V (secO+1)
tan2® tan2®

—1 +1
= (secO-1)tan® * (secO+1)tan® (sec®1) + (secO+1)

tan® tan®
= (secO-1+secO+1)tan® (sec® TtsecOH)
tan®

_ . (2c0s®)

(2cos®)cosOsin® 0s@sin®
— i 2

2sin®@ P
= 2cosec @O

Therefore, LHS = RHS

Hence proved

.. . . . . 1+sin® 1-sin®

(ii) V (1+sin@)(1-sin®) +V (1-sin@)(1+sin®) Y 21—22@3 ++ EHZ;E@); = 2sec OO
Ans:

To prove,

(1+sin®) \/ (1-sin®)

=Te) Treme)~ - 2sec OO

=\ (1+sin@)(1-sin@) + (1-sin@)(1+sin@) \

Considering left hand side (LHS),

Rationalize the numerator and denominator.

(sec®—1)(sec®+1)

= \/ (1+sin@)(1+sin®)(1-sin®)(1+sinO) +\/ (1-sin®)(1-sin®)(1+sin®)(1-sinO) \/ (I+sinO)(1+sin®)

\/ (1-sin®)(1-sin®)

(1-sin®)(1+sin®)

(1+sin®)° o (1-sin®)*

=V (1+sin@)2(1-sin20) +V (1-sin@)?(1-sin20) \ e =

N (1+sin®)* N (1-sin®)?

=V (1+5in©)%(c0s20) + (1-sin©)%(cos20) (c0s20) (c0s20)

(1+sin®) (1-sin®)

= (1+sinB)(cos®) * (1-sinB)(cosO) (c0s®) (c0s0)

(1+sin®)(1-sin®)



(1+sin@+1-sin®)

= (1+sin©@+1-sin®)(cosO) (©030)

= 2secO©2sec®
Therefore, LHS = RHS
Hence proved

©)

(iii) \(1+cos®)(1-cos@) V 8:%@ \sqrt{\frac{(1-cos \Theta)}{(1+cos \Theta)}} = 2cosec®2cosec®

Ans:

To prove,

\/(1—003(9)(1+cos@)+\/(1+cos®)(1—cos®)\/ (1-c0s®) +\/ (I+c0s®)

(1+cos®) (1-cos®) = 2cosec \Theta

Considering left hand side (LHS),

Rationalize the numerator and denominator.

\/ (1—co0s®)(1—cos®)

=\ (1-cos@)(1-cos®)(1+cos0) (1-cos®) +V (1+c0sO)(1+cosO)(1-cosO)(1+cosO) oo cod)

_ 2 2
=\/(1—0059)2(1—c052@)+‘/(1+cos®)2(1—cosze)\/ (17c0s®) +\/ (I*cos®)

(1—co0s20®) (1-c0s20@)
— 2 2
=+ (1-cos0)2(sin20) +\/(1+cos®)2<sinze) V d §ozs 5) (1+FOS®)
(sin2@®) (sin2@)

(1-cos®) (1+cos®)
(sin®) (sin®)

= (1-cos@)(sin@) + (1+cosO)(sin®)

(1-cos®+1+cos®)

= (1-cos@+1+cosO)(sinO) 5in®)

(2
(sin®)

= (2)(sin®)
= 2cosec \Theta

Therefore, LHS = RHS

Hence proved

seco ] (sin®@1+cos@ )2(—Sin® )?

(iv) seco-1secO+1 == o Ttcos®

Ans:
To prove,

_ sec®—1 _ (. 2/ _sin® 2
secO-1secO+1 = = (sin@1+c0s0 ) (17-57)

Considering left hand side (LHS),

sec®—1

secO-1secO+1 ecOT]

1—cos®
1+cos®

1-cos®1+cos®

Multiply and divide with (1+cos@®)

(1-cos®)(1+cos®)

= (1-cosO)(1+cosO)(1+cosO)(1+cosO) T7c0s0)(17c0s0)

+ \/ (1+cos®)(1+cos®)
(1—cos®)(1+cos®)



1-c0s’@®
= (1-c0s20)(1+cosO)? (CO—SZ)
(1+cos®)

o (sin’@®)
= (sin20)(1+cosO)?2 U‘*’CT@)Z

(. in®
= (sin@1+c0s0 )A(T200)?

Therefore, LHS = RHS

Hence proved

- 2 = 4 . 1-sinA
39. (sec A =tan A)* = 1-sinA1+sinA TTSnA
Ans:
To prove,
_ 2= 4 . 1-sinA
(sec A—tan A) SinA1+sinA TrmA

Considering left hand side (LHS),

= (sec A — tan A)?
- — 2r_1 _ sinA 2
[1cosA—sinAcosA] [COS o]
1-sinA)’
= (1-sinAy2cos?A LA
c0s?A
(1-sinA)?

= (1-sinA)21-sin2A
( ) 1-sin2A

(1-sinA)?

= (1-sinA)2(1+sinA)(1-sinA) m

(1-sinA)

= (1-sinA)(1+sinA) m

Therefore, LHS = RHS

Hence proved

40. 1-cosA1+cosA =24 = (cot A = cosec A)>
1+cosA
Ans:
To prove,
1-cosA1+cosA %A = (cot A — cosecA)
1+cosA

Considering left hand side (LHS),

Rationalize the numerator and denominator with (1 — cos A)

(1—cosA)(1—cosA)

= (1-cosA)(1-cosA)(1+cosA)(1-cosA) W

(l—cosA)2

= (1— 2(1— 2A) —
(1-cosA)“(1-cos?A) (I=cos?A)

. ( l—cosA)2
= - 2 - -
(1-cosA)?(sinA) Gin’A)

— - . 2 1 A N2
= (1sinA— cosAsinA ) (m %)



= (cosec A — cot A)?

= (cot A — cosec)?
Therefore, LHS = RHS

Hence proved

41. 1secA-1+1secA+1=2c0seCACOtA—— + —L_ = 2cosecAcotA
secA-1 secA+1

Ans:

To prove,

1secA-1+ 1secA+1 =2C0SECACOtA—L— + —L_ = 2cosecAcotA

secA—1 secA+1

Considering left hand side (LHS),

secA+1+secA—1
(secA+1)(secA—1)

secA+1+secA-1(secA+1)(secA-1)

2secA
(sec2A-1)

2secA(sec?A-1)

2secA(tan2A) —23€CA
(tan2A)

2c0s’A
(cosAsin2A)

2c0s?A(cosAsinA)

2c0sA(sinzA) —22SA_
(sin2A)

2c0sA
(sinA)(sinA))

2cosA(sinA)(sinA))

2cosec A cot A
Therefore, LHS = RHS

Hence proved

_ FainAd— COsA SinA
42. cosA1-tanA+ sinA1=cotA anA + cotA

=sinA +cos A
Ans:
To prove,

cosA + SinA
1-tanA 1—cotA

Considering left hand side (LHS),

cosA1-tanA+ sinA1-cotA =sinA+cosA

cosA n SinA
1-tanA 1—cotA

cosA1-tanA+ sinA1-cotA

COSA + SinA

__ sinA __ CosA

CcosAT=sinAcosA T SINA1—cosAsinA

cosA sinA

2 ia2
. . . Ccos“A sin“A
c0s?AcosA-sinA = sinAcosA-sinA : - -
CosA—sinA CosA—sinA

cos’A—sin?A
CcOSA—sinA

cos?A-sin?AcosA-sinA

(cosA+sinA)(cosA—sinA)
coSA—sinA

(cosA+sinA)(cosA-sinA)cosA-sinA

=cos A+sinA



Therefore, LHS = RHS

Hence proved

(cosecA) (cosecA) 2
-1)+ =
43. (cosecA)(cosecA-1)+ (cosecA)(cosecA+1) TeosecAT) (CosecAT) 2sec A
Ans:
To prove,
A A
(cosecA)(cosecA-1) + (cosecA)(cosecA+1) (cosech) (cosech) 2sec? A

(cosecA—1) (cosecA+1)

Considering left hand side (LHS),

(cosecA)(cosecA+1+cosecA—1)
= (cosecA)(cosecA+1+cosecA-1)(cosec?A-1) )

(cosec2A-1)

(2cosec?A)

= (2 2A 2N ——M

(2cosec“A)cot oUA
2sin2A
= (2sin?A)sin?A cos?A — &)
sin2A.cos?A

2
cosZA

= 2sec?A2sec’ A

= 2cos?A

Therefore, LHS = RHS

Hence proved

2 2
44.tan?A1+tan?A + cot?A1+cot?A —E1A 4+ % =1
1+tan2A 1+cot*A

Ans:

To prove,

2 2
tan?A1+tan?A+ cot?A1+cot?A A % =1
1+tan2A 1+cot*A

Considering left hand side (LHS),

sin2A cos2A
2 2
= sin2Acos2A cos2A+sin2Acos2A T cos2Asin2A cos2A+sin2Asin2A —SA 4 sin"A
cos 2A+sin 2A cos 2A+sin 2A
cosZA sin2A
i 2
= sin2Acos?A+sin?A + cos2Acos?Asin2A —SIA cos A
cos?A+sinZA cos2A+sinZA
) . sin?A+cos®A
= sin2A+c0s2Ac0s2A+sin2A ———————
cos2A+sin2A
=1
Therefore, LHS = RHS
Hence proved
COtA—CcosA cosecA—1
45. cotA=cosAcotA+cosA ————— = cosecA=1cosecA+1 —  ——
COtA+COSA cosecA+1

Ans:

To prove,

)



COtA—COSA  _ cosecA—1
COtA—COSACOtA+COSA “m o — = cosecA-TcosecA+1 -~

Considering left hand side (LHS),

cosA
sinA
cosA
sinA

—CcosA
= cosAsinA—COSA cosAsinA+COSA
+COSA

C0SACOSECA—COSA
coSAcosecA+cosA

cosAcosecA—-cosACosSACOseCA+COSA

cosA(cosecA—1)
cosA(cosecA+1)

cosA(cosecA-1)cosA(cosecA+1)

(cosecA—1)
(cosecA+1)

(cosecA-1)(cosecA+1)

Therefore, LHS = RHS

Hence proved

i 2
46. 1+cos©-sin?0sin@(1+cosO) LIreosO=sin'© 2 oot @@
sin®(1+cos®)

Ans:
To prove,

) ) 1+cos@—sin’®  _
1+c0s@-sin20sin@(1+cosO) SO(Lreos®) - cot OO
Considering left hand side (LHS),

1+c0s®—(1—cos’®)
sin®(1+cos®)

1+c0sO—-(1-c0s20)sin@(1+cosO)

1+cos@—1+cos’®
sin@(1+cos®)

1+c0sO-1+c0s20sinO(1+cosO)

c0s®+cos’®
sin®(1+cos®)

c0s@+c0s?0sinO(1+cosO)

. cos®(1+cos®)
= cos@(1+cosO)sin@(1+cosO) m
_ 0)(sin® (cos®)
= (cosO)(sin )(sinG))
= cot@cot®

Therefore, LHS = RHS

Hence, proved.

1+cos®+sin® +sin®

(i) 1+cos@+sin®@1+cosO®=-sin® = 14sin@cosO

1+cos®—sin® cos®
Ans:
To prove,
+ +si +si
1+cos@+sin@1+cosO-sin® M = 1+sin@cos® [*5in®
1+cos®—sin® cos®

Dividing the numerator and denominator with COS©cos®

Considering LHS, we get,

1+c0s@+sin®

= 1+cos@+sindcos® i cos0
+C0sO+sin@cos® 1+cos SO T+cosO—sin®

cos@®




sec®+1+tan®
secO®+1—tan®

secO+1+tanO@secO+1-tan®@

1+sec®+tan®
I+sec®—tan®

1+secO+tan®@1+secO-tan®

[As we know,

(sec?®) —(tan2@) = 1
(sec® + tan®)(sec® — tan®) = 1

(sec?@)-(tan’0)=1(secO+tan®)(secO-tan®)=1(secO+tan®)= 1(seco-tano) (secO + tan®) = m

—L 11
(secO®—tan®)

= = +11+ - T+secO—tan®
1(seco-tan®) +11+secO-tan®@ TrsecO—tan®

_ 1+secO®—tan® 1
= — - X - X
1+secO-tan©1+secO-tan® X 1secO-tan® Tsec®—tan® P —
= secO+tan@sec® + tan®
= 1+sin@cos© Lisin®
cos®
Therefore, LHS = RHS
Hence proved
- . . sin®@—cos®+1  _ 1
- + + - ————— = o _—

(ii) sin®@=-cos®+1sin@+cos® 1sin®+cos®—1 1secO-tan®@ -
Ans:
To prove,
. . sin@—cos®+1  _ 1

- + + - = - _—
sin@-cos®+1sin@+cos®©-1 SnOTcoso_1 1secO-tan®@ ppvur—

Considering LHS, we get,

sin®@—cos@+1

L 1sinO+ _
sin@-cosO+1sin@+cosO-1 SnOTcoso_1

Dividing the numerator and denominator with COS@cos®, we get,

_ tan®@+secO®—1
= tanO+secO-1tan®@-secO+1 anO—sec@ 1

- _ 1

+ = - + =

[As we know, (sec@+tan®)=1(seco-tano) (sec® + tan®) oo )

1 _
_ _ _ (secO®—tan®)
= 1(secoO-tane)—1tan@-secO+1 O —seco T

tan®@—secO+1 1

tan®@-secO+1tan©-secO+1 X 1(secO-tan®) O —eco1 X (5600 1an®)

1
(secO@—tan®)

1(secO©-tan©)

Therefore, LHS = RHS

Hence proved

(ilf) coso-sin@+1cosorsine-1 2O = cosec@+cot@cosec® + cot®
Ans:

To prove,

cosO-sinO+1cosO+sin@-1 % = cosec@+cotOcosec® + cot®

Considering LHS, we get,

Dividing the numerator and denominator with Sin@sin® |, we get,



cos@—sin®+1
sin®

cos@+sin®-1
sin®

= C0sO-sinO+1sin® cosO+sin®@-1sin®

cot®+cosec®—1

cot@+cosecO—-1cotO-cosecO+1 o0 —cosec® T

[As we know,

(cosec?0)-(cot?0)=1(cosecO+cotO)(cosecO-cot®)=1(cosecO+cotO)= 1(cosecO-coto)
(cosec’®) — (cot’@) = 1 ]
(cosec® + cot®)(cosec® — cot®) = 1

_ 1
(cosec® + cot®) o010

1
(cosecO—cot®)

cot®—cosec@+1

1(cosec@-cot®)—1cot@—cosecO+1

cot®—cosecO+1 % 1
cot®—cosecO®+1 (cosec®—cot®)

cot@-cosecO+1cotO-cosecO+1 X 1(cosecO-cotO)

1
1(cosecO®-cot®) m

cosecO+cotOcosec® + cot®

Therefore, LHS = RHS

Hence proved

(iv) (sin@+cosO)(tan®@+cotO)(sin® + cos®)(tan® + cot®)  =secO+cosecOsecO + cosec®
Ans:

To prove,

(sin®+cosO)(tan®+cot@)(sin® + cos®)(tan® + cot®) = cosecO+cosecOcosec®d + cosec®

Considering LHS, we get,

= (sin@+c0sO)(sinecosd + cosesin® )(sin® + cos@)( L 4 cosO

cos® sin®
. in2 . 2
= (sin0cos@ +COSO+siN@+ coszesine(% +c0s® +sin® + %

= sin@(tan®+1)+cosO( 1tane+1)sin@(tan® + 1) + COS@(ﬁ +1

= sin@(tan®+1)+ cosotane (tan@+1)sin@(tan® + 1) + f:nsg (tan® + 1)

= (SIN®+ cosetane )(tan@+1)(sin® + L2 )(tan® + 1)
= (si?0+cos?0sin® ) (tan@+1)(2- 90y 1an@ + 1)
= (1sin0)(tan©+1)( - )(tan® + 1)

= Undefined control sequence \Thetasir

= secO+cosecOsecO® + cosec®

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
= SinACOSA COSA+1COSA ™ SINACOSA COSA—1C0SA C;z:‘il Cg;i‘fl
COsA CcosA
. . sinA sinA
= sinAcosA+1~ sinAcosA-1 -
cosA+1 cosA—1
. . 1 1
= SiNA(1cosA+1 = 1cosA-1)SINA(—— — ——)

cosA+1 cosA—1

= SINA( cosA-1-cosA-1cos?A-1)sinA( COSAC_OIS+?_I)

= SINA(cosA-1-cosA-1cos?A-1)SinA w)
cos*A-1

= SINA(-2-sinA )sinA(—>-)

oo 2

= 2'5|nA)—Sl.nA )

=2 cosec A
Therefore, LHS = RHS

Hence proved

2
Q51: 1+ cot201+cosecO=c0SeCO] + —°LC _ = co5ec®
1+cosec®

Ans:

1+ cosec?0-11+coseco [ cOt2O=cosec?0-1]

(cosec®—1)(cosec®+1)  _ e h\ea?p2
I 1+cosec® =1+cosec© 1['(a+b)(a b) a—b )1

Therefore, LHS = RHS

Hence, proved.

1+ (cosecO-1)(cosecO+1 )1+cosec®

=cosecO= cosec®

Q52: cosOcosecO+1 + cosOcosecO-1=2tan@ —8O __ | <00 — 51a,,@
cosecO+1 cosecO®—1
Ans:
cos@1sine+1+ cosO 1sine—1 CIOSG) + cl°S® cosO 1+sinesine + cosO 1-si ﬁf:lsng)
erl sin® - sin®

(cos®)(sin®)

1+sin® 1-sin
(1-sin®)(sin@c0sO)+(sinBcos®)

(1+sin@®)(1-sin®)

= $iOcosO = 5 gno00s0= 219 =2tan@= 2tan®
c0s20 cos®

(cos®)(sin®)

(1-sin®)(sinGcosO)+(sin@cosO)(1+sin@)(1-sinO)

Therefore, LHS = RHS

Hence, proved

(cos@)(sin@)1+sin@ + (cosO)(sin®)1-sin®

5in@cos@—sin@cos@+sin@cos@+sin’Bcos> O

sin@cosO-sin@cosO+sin@cosO+sin0cos?01-sin20

- =sin 2
sin2© sin@cosOcos?0

Q53) (1+tan?A)+(1+ 1tan2A )= 1sin2A-sintA (1 + tan>A) + (1 + tanle )=

Ans:

sinZA—sin*A



) ) in2A cos’A

LHS = (1+sin?Acos?A )+(1+cos?Asin2A ) (1 + 22 + (] + &2 2
S = (1+sin?Acos?A )+(1+ cos?Asin?A )( COSZA) ( oy
cos?A+sin?A sin2A+cos?A

=> cos?A+sin?Acos?A + sinZA+cos?AsinZA > —
COS?A sin?A

=>1cos?At 1sin?A ['-'Sin2A+C082A=1

=> sinA+cos?Asin2Acos?A = 1sin2A(1-sin?A) ['-'COSZA= 1 —sinZA:

1

=>1sin?A-sin*A ———
sinZ A—sin4A

Therefore, LHS = RHS.

Hence Proved.

Q54) sin?Acos2B - cos2Asin?B = sin?A - sin?B
Ans:
LHS = sin2Acos?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+sinAsin?Bsin 2 A — sin2Asin2B — sin 2B + sin2Asin 2B

= sin?A-sin?Bsin2A — sin?B
= RHS

Hence Proved.

Q55: (i) cotA+tanBcotB+tanA =cotAtanB A8 — coiAtanB

cotB-+tanA
Ans:
cotA+tanB
LHS = cotA+tanBcotB+tanA ————
cotB+tanA
cosA | sinB
— in B
= cosAsinA+sinBcosB cosBsinB+ sinAcosA sinA__ cosB
cosB + sinA

sinB cosA

cosAcosB+sinAsinB
sinAcosB

= cosAcosB+sinAsinBsinAcosB cosAcosB+sinAsinBcosAsinB ——————————
cosAcosB+sinAsinB

cosAsinB

+si i .
= cosAcosB+sinAsinBsinAcosB X cosAsinBcosAcosB+sinAsinB cosAC(s)isz (:S(l)rslgsmB » COSACS;’E é:;n“ﬁSmB
= cosAsinBsinAcosB %
= cotAtanB
=RHS

Hence Proved.

(i) tanA+tanBcotA+cotB =tanAtanB 227 — 1nAtanB
cotA+cotB

Ans:

tanA+tanB

LHS = tanA+tanBcotA+cotB cotAtcolB



cosA _ cosB

= sinAcosAtsi cosAsinA+ cosA _ cosB
sinA sinB
sinAcosB+cosAsinB
= sinAcosB+cosAsinBcosAcosB cosAsinB+cosBsinAsinAsinB LOSB,
cosAsinB+cosBsinA
sinAsinB
. . Lo . . sinAcosB+cosAsinB sinAsinB
= sinAcosB+cosAsinBcosAcosB X sinAsinBcosAsinB+cosBsinA X - -
cosAcosB cosAsinB+cosBsinA
= o ! sinAsinB
= sinAsinBcosAcosB —————
cosAcosB
= tanAtanB
= RHS

Hence Proved.

Q56) cot?Acosec?B-cot?Bcosec2A=cot?A-cot?Bcot2Acosec? B — cot?Bcosec? A = cot?A — cot?B
Ans:

LHS = cot?Acosec’B-cot’Bcosec?Acot? Acosec’ B — cot’Beosec? A

= cot?A(1+cot?B)—cot?B(1+cot?A)[-cosec?0=1+cot?0

= cot?A+cot?’Acot’B-cot?B-cot?Bcot?Acot? A + cot? Acot?B — cot?B — cot?Beot2 A

= cot?A — cot’B

= RHS

Hence Proved.

Q57) tan®Asec?B-sec?Atan?B=tan?A-tan?Btan’Asec’ B — sec’ Atan’B = tan’A — tan’B
Ans:

LHS = tan’Asec’B-sec’Atan?Btan’Asec’ B — sec? Atan’B

= tan?A(1+tan?B)-sec?A(tan?A)tan>A(1 + tan>B) — sec’ A(tan>A)

= tan?A+tan?Atan?B-tan?B(1+tan?A)[-sec?A=1+tan?A

= tan’A+tanAtan’B-tan’B-tan?Atan®Btan A + tan?Atan’B — tan’B — tan>Atan’B

= tan’A-tan?Btan’A — tan’B

= RHS

Hence Proved.

Q58) If x = asec@+btanBasecd + btand and y = atanB+bsecBa tand + b secO , prove that x2=y2 = a% = b2,

Ans:
LHS = x2 - y?

= (asecB+btanB)?~(atanB+bsech)?(asech + btand)? — (atand + bsech)?



= a%sec?0+b?tan?0+2absecBtanf-aZtanZ0-b2sec?6-2absecbtand
aZsec?6 + b*tan20 + 2absecHtand — aZtan 20 — b2sec?§ — 2absecOtand

= a’sec?0+b%tan?6-a’tan?6-b’sec?0a’?sec’ 0 + b*tan 20 — a’tan 20 — b’ sec? 0
= a’sec’6-b?sec?0+b?’tan’6-a’tan®0a’sec’ 0 — b’ sec’ 0 + b>tan?0 —a’tan 0
= sec’8(a’-b?)+tan’6(b%*—a?)sec’6(a’ — b*) + tan26(b> —a?)

= sec?0(a?-b?)-tan?6(a%-b?)sec?6(a — b*) — tan?6(a> — b*)

= (sec®6-tan?0)(a’—b?)(sec?0 — tan>0)(a> — b?)

-2 p2

= RHS

Hence Proved.

Q59) If 3sinB+5c0s0=53sin0 + 5c0s0 =5 , prove that 5sin6—3c0s0=%35sin0 — 3cosd = +3
Ans:
Given 3sinB+5c0s6=53sin0 + 5c0s0 = 5

3sinB=5-5c0s03sinf = 5 — 5c0s0  3sinB=5(1—c0os0)3sind = 5(1 — cosO) 3SiNO=5(1-cose)(1-cosB)1+cosd

. 5(1—cos0)(1—cosO . . 5(1—cos20 . . ; .
3sind = M 38iNB=5(1-c0s28) 1+cos83sin0 = %9 36in@= 5sin?61+c0s03sin0 = S0 343c050=5sinB
+cos6 1+cosb 1+cos6

3 +3co0s0 = 5sin@ 3=5sinB-3c0s63 = 5sind — 3cosO

= RHS

Hence Proved.

Q60) If cosecB+cotBceosecod + cotb =m and cosecB-cotBcosech — cotd =n, prove that mn = 1.
Ans:

LHS =mn

= (cosecB+cotB)(cosecB-cotB)(cosech + cotd)(cosech — cotd)

= cosec?8-cot?Bcosec?§ — cot >0

=1

= RHS

Hence Proved.

Q62.I1f T,=sin"0+cos,0T, =sin"0 +cos, 0 , prove that T:=TsT{=Ts~T/T; % = % ;

Ans:

(sin®0+cos>0)—(sin’O+cos’0)

= (sin3 30)—(ain 50\ i
LHS = (sin®0+cos®8)—(sin°6+cos®8)sinB+cosd P

sin30(1—-sin20)+cos>0(1—cos20)

sinf+cosO

sin®8(1-sin8)+c0s°0(1-cos?6)sinB+cos8

sin’0xcos20+cos?0xsin20
sinf+cosO

sin®Bxcos?0+c0s°Bxsin?BsinB+cos



sin?0cos?0(sind+cos0)
sinf+cosO

sin%0cos?0(sinB+cos)sinB+cosd

sin%06cos?Bsin20cos20

RHS = Missing close brace

Missing close brace

sin”0xcos>0+cos’Hxsin0
sin30+cos30

sin%0xcos?6+cos’0xsin?Bsin36+cos30

sin20cos20(sin?0+cos>0)

i ~2 2| 13 3 i
sin“Bcos“B(sin®6+cos°0)sinB+cosd P

= sin%0cos2Bsin 20cos20

LHS = RHS Hence proved .

= 204 —cin2 1+sin260
2(1+sin201-sin%0)2 (——— s —)

Q63. (tan6+ 1cose)2+(tan9— 1cose)z(tan9 + ﬁ)
Ans:

(tan9+sece)2+(tane—sece)z(tane +sec) 2+ (tand — sech)

= tan®6+sec?0+2tanBsecO+tan?8+sec?0-2tanBsecBtan >0 + sec? + 2tanfsech + tan 20 + sec?  — 2tandsecOd
= 2tan?0+2sec”02tan?0 + 2sec’H

= 2[tan20+sec?0]2 [tan 20 + sec? 0]

— 9 1
= 2[ sin?8cos28 + 1c0s26]2 [ sin@ m]

= 2(1+sin?8c0s28)2 ( 1+S:;ee )

2
= 2(1+sin201-sin20)2 (~—— Lisin 6 )

1-sin26
= RHS
LHS = RHS Hence proved .
in2 2
20—cos20+ 20=sin2 2 2 + 1 02 2 = it 2Ae 2 - 2p 175in%0c0s%0
Q 64 . (1sec?6-cos20+ 1cosec?8-sin2)sin“0cos<0( ST COSZG P T—— )sin“Bcos=0 1-sin?0cos202+sin20cos e—2+sin29wsz@
Ans:

1

: +
———cos20 sm2 0
cos20 stH

[ 11cos%s-cos?6 + 1 1sin26-sin26 ]SiN20C0S?[ ]sin%0cos?

= [ 11-cos?6cos26 F 1 1-sindesin2e ]Slnzecosze[ﬁ
—COS

cos20 sin20

L—]sin?6cos?0

. 2 in2 .
= [ cos%61-cos?6 + sin?81-sin“6 }SiN“BC0S 20— ? = ? ]sin%6cos?0
1—cos*0 1-sin*0

2 102
= 2 20+sin26—cos8 + sin? 25+sin26-sin%6 1sin2 2 cos§ + sin“0 in2 2
[ cos?Beos?6+sin?8-cos*e + sin®Bcos?6+sin28-sin*e | SiN“OCOS<0[ 0520 sin26—c0s70 20520 sin26—sin%0 ]sin-6cos~6

- 20 <201 s 2} i 128 - i 2B 20 1 —<inza) 181N 2 2 cos20 sin@ :2 2
[ cos2Bc0s26(1-cos?6)+sin?8 + sin®Bcos?6+sin28(1-sin?6) |SIN“OCOS e[c0529(1—cosze)+sin29 o0 SO0 S70) ]sin“Bcos-0




2 a2
= 2 205in20+sin20 + sin2 20.+ain2 201ein2 2 cos“0 + sin“6 in2 2
[ cos2Bcos?8sin26+sin28 + sin28cos?6+sin?6cos?8 |SiN“OCcOs <[ — o T eoeieroeo ]sin“Bcos-0

- 202 2041) + & 2828 (i ) 2 c0s?6 + sin6 102 2
[ cos?esin?6(cos?6+1) + sin?Bcos?8(sin26+1) |SiN“BC0os<0[ 700267 | costosin26eT) ]sin=6cos<6

cos*0(sin20+1)+sin*0(cos20+1)
sin20c0s20(cos20+1)(sin20+1)

cos*B(sin?6+1)+sin“6(cos?0+1)sin28cos?6(cos?6+1)(sin?0+1) SIN20c0s20 sin20cos20

cos*0(sin20+1)+sin*0(cos20+1)
(c0s20+1)(sin26+1)

c0s*B(sin?0+1)+sin*6(cos?0+1)(cos26+1)(sin26+1)

cos*0+cos*0sin20-+sin*0+sin*Ocos20
1+sin20+cos20+cos20sin20

c0s*0+cos*Bsin?6+sin*B+sin*0cos?01+sin26+c0s26+c0s26sin20

1-2sin20cos0-+sin>Hcos>(cos”B+sin?0)

1+1+cos26sin26

1-2sin20c0s26+sin26c0s26(cos?0+sin?0)1+1+c0s20sin20

1—sin*0cos’0

1-sin26c0s262+sin26c0s20 ——
2+sin20c0s20

LHS = RHS Hence proved .

2 . 2
. . . 1+sinB—cos0 - 1—cos0
Q65. (i) . [1+sin8-cose1+sinB+cos8 ] [m] = 1-cos@1+cosd =
Ans:
- (1+ INB-COSO1+SINB+CoSO X 1+sinB—cosA1+sin6— 9)2( 1+sinf—cos6 1+sinf—cos0 )
SINGmCosTIFsInG+cos Sing=cosvlsinG=cos 1+sinf+cos6 1+sinf—cos0

(1+sind—cosd) 2
(1+sin@) *—cos20

2
]

2
= [ (1+sin6-cosB)*(1+sinB)*~cos?8] [

(1)%+sin20-+cos?0+2x 1 xsin0+2xsinB(—cos0)—2cos0

= [ (1)?+sin20+c0os?6+2x 1 xsin@+2xsinB(—cosB)—2cos81-cos26+sin28+2sind ] [ PEETCT .

1+14+25sin6—2sinfcos0—2cosO ] 2

2
= [1+1+25in6—25inecose—2cosesin26+sin28+2sin9] [ <in201sin20125in0
1n S

2 . . 2
80— _
= [ 2+2sin8-2sinBcosB-2cos62sin26+2sind | [2 251“;?;;%3;(2?192%59 ]

2(1+sin0)—2cosd(sind+1) 2

2
= [ 2(1+sinB)-2cosB(sing+1)2sinB(sing+1) ] | 0O ]

2

= [ (1+sin6)(2-2c088)2sin(sinG+1 ]2[—(”““9)(2_2”59) ]
= | (1+sinB)(2-2c0s6)2sinB(sin6+1) SSin0(sin0 1)

2 2
_ . (2—2co0s0)
= [(2—2COSG)2SIFI9] [W]
2 2
_ . (1—cos0)
= [(1-cose)sine] [— 5]
2
- 2 o (1—cos0)
(1-cosB)“1-cos’ 9—1—cosz o

(1-co0s0)*(1—cos0)
(1—cos0)(1+cos0)

(1-cosB)x(1-cosB)(1-cosB)(1+cosb)

1—cos0
1+coso

1-cosB1+cosO

LHS = RHS Hence proved .



Q 65 (ii) . 1+secB-tan81+secB+tand Tsechtand - 4_gingeoss 100

1+secO+tand cosO
Ans:
- - _ 1+secO—tan0
= LHS = 1+sec8-tan81+secO+tand Treccttond

(sec20—tan20)+(secO—tand)
1+secO-+tand

= (sec?@-tan?0)+(secO-tand)1+secOH+tand

(secO—tan0)(secH+tand)+(secH—tand)
1+secO+tand

= (secB-tanB)(secb+tanB)+(secO-tanb)1+secH+tand

(secH—tan0)(1+secO+tan0)

= (secB-tanB)(1+secb+tanB)1+secH+tand Trscco7tand

(secB-tanB)(secH — tanbd)

= 1cosB — sinBcosO L sind
cosO cosO
= 1-sinBeose =9
coso

LHS = RHS Hence proved .

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

Ans:

= (secA+tanA-{sec’A-tan®A})[secA-tanA+(sec’A-tan®A)]
(secA +tanA — {sec? A —tan?A})[secA —tanA + (sec? A —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-tan?A)(1-secA+tanA)(1+secA+tanA)(sec’ A —tan2A) (1 — secA + tanA) (1 + secA + tanA)

(4= . . _ 1 SinA 1 SInA
= (1= 1cosA+sinAcosA )(1+ 1cosA+sinAcosA )(1 — —— + 0 ) (1 + — + 20)

cosA—1+sinA ) (cosA+l+sinA )

= (cosA-1+sinAcosA ) (cosA+1+sinAcosA )(———— =

) (cosA+sinA) -1
= A+sinA)>-1cos?A ) (——M——
((cosA+sinA)*~1cos?A )( — )
cos?A+sin? A+2sinAcosB—1 )

= (cos?A+sin2A+2sinAcosB—1cos?A )( oA

1+2sinAcosB—1 )

= i - 2
(1+2sinAcosB-1cos?A )( coslA

= (2sinAcosBcos?A )( 25]2?+A5B

=2tan A

LHS = RHS Hence proved .

Q67.(1+cotA—cosecA)(1+tanA+secA)=2

Ans:

[since , sec20-tan20=1sec?6 —tan20 =1 |



LHS=(1+cotA—-cosecA)(1+tanA+secA)

_ N . A 1 inA 1
= (1+ cosAsinA— 1sinA )( 1+ sinAcosA+ 1cosA ) (1 + ziOnSA Y )(1+ % + cosA)

sinA+cosA—1 )(cosA+sinA+1 )

= (sinA+cosA-1sinA )(cosA+sinA+1cosA )( A “osA

. 2 (sinA—cosA) -1
((smA COSA) 1smAcosA)(—smAcoSA )

sin2 A+2sinAcosA+cos2A—1
SINACOSA

sin?A+2sinAcosA+cos?A-1sinAcosA

1+2sinAcosA—1 )

= (1+2sinAcosA-1sinAcosA )( SINACOSA

=2

LHS = RHS Hence proved .

Q 68 . (cosecB-secB)(cotb—tanB)(cosech — sech) (cotd —tand) = (cosecB+secB)(secOcosecB-2)
(cosecH + secB) (secOcosecO—2)

Ans:

LHS = (cosecB—-secB)(cotb—tanB)(cosech — sech) (cotd — tand)

N — P p—— 1 1 cos __ sinf_ i e 20 20
[1sin6 — 1cose ][ cosbsine — sinBcoss ][ i — ] perr ] [cose-sinBsinBcoss ][ cos28-sin2esinecose |
]

(cosO—sind) 2(cosd-+sind)
sin20cos?0

[cose—sine 11 cos20—sin’0

pe— pe— ] [ (cosB-sinB)?(cose+sind)sin26cos26 | [

RHS = (cosecB+secB)(secBcosecB-2)(cosech + sech) (secOcosecH—2)

. — A 1 1 1
[1sine+ 1cos6][ 1cos6 = 1sin6=2][ pesvalive ] [COS9 per 2]

sinB+cosO ][1—25in6cose ]
sinfcosO sinfcosO

= [ sing+cosBsinBcosd ][ 1-2sinBcosBsingcoss ||

sinf-+cosd ] [c0529+sin29—2sin90056 ]

= [ sing+cosBsinBcosh ][ cos?6+sin26-2sinBcosBsinBcosd |

sinfcosd sinfcosO
cos0—sinB) >(cosb+sind .
= [(cose—sine)z(cose+sine)sin26c0529][( Sl.n)zec(o:ze ) ] [vcos?0+sin?0=1]
LHS = RHS Hence proved .
Q 70 . cosAcosecA-sinAsecAcosA+sinA cosAcosecA—sinAsecA cosec A-sec A

cosA+sinA
Ans:

cosAcosecA—sinAsecA

LHS = cosAcosecA-sinAsecAcosA+sinA osATSInA

L —sinA < —
sinA cosA

cosA+sinA

COSAX

COSAX% 1sinA=SiNAX 1cosACOSA+SINA

cosA _ sinA

- f inA _ cosA
= cosAsinA—sinAcosACOSA+SINA <2
cosA+sinA

cos2A=sin2A
cosAsinA

cos?A-sin?AcosAsinACOSA+SINA CoSALSINA



cos?>A—sin?A 1
cosAsinA cosA+sinA

cos?A-sin?AcosAsinA X 1cosA+sinA

(cosA—sinA)(cosA+sinA)
coSASINA *(coSA+SINA)

(cosA-sinA)(cosA+sinA)cosAsinAx(cosA+sinA)

(cosA—sinA)
COSASINA

(cosA-sinA)cosAsinA

COSA _ sinA
cosAsinA cosAsinA

cosAcosAsinA = sinAcosAsinA

. 1 1
1sinA— 1cosA — -
SinA COSA

= cosecA—secAcosecA — secA
=RHS

LHS = RHS Hence proved .

: inA cosA
Q 71 . sinAsecA+tanA-1+ cosAcosecA+cotA—1 S + =1
secA+tanA—1 cosecA+cotA—1
Ans:
. inA cosA
LHS : sinAsecA+tanA-1+ cosAcosecA+cotA-1 =
secA+tanA—1 cosecA+cotA—1
: sinA CcosA
= sinA1cosA+sinAcosA—1F COSA 1sinA+cosAsinA—1 +
1y sinA -1 IS cosA -1
cosA  cosA sinA  sinA
= sinAtesi + cosA . sinA CcosA
SINA1+sinA-cosAcosA T~ COSA 1+cosA-sinAsinA — TSMACOSA TTo0s A sinA
cosA sinA

sinAcosA + COSAsInA

. AL + ’ o
sinAcosA1+sinA—cosA T cosAsinA1+cosA—-sinA TrsinA—cosA TrcosA—sinA

; . . . 1 1
(sinAcosA)[ 11+sinA—cosA+ 11+cosA-sinA](SinAcosA) [ Troison T TreosAssmA ]

= (SiNACOSA)[ 2cosA-sinA+sinA+sinAcosA-sin2A-cosA-cos?A+cosAsinA ] (SINA CosA) [ 2

coSA—sinA-+sinA+sinAcosA—sin2 A—cosA—cos2 A+cosAsinA

- - —a 2 - 2 H 1 2
(SINACOSA)[ 21-sin?A-cos?A+2sinAcosA](SINACOSA) [ o]

_ - . H 1 2

= (SiNACOSA)[ 21-(sin2A-cos?A)+2sinAcosA |(SINACosA ) [ 1=(sin2 A—c0s2A)+25inAcOSA ]

_ - . 1 2

= (SinAcosA)[21-1+2sinAcosA ](SINACOSA) [m]

e . . 2

= (SiNACOSA)x 22sinAcosA (SINACOSA) % emAcoA

=1

=RHS

LHS = RHS Hence proved .

tanA + COtA

5 —— =sinAcosA
(1+tanZA) (1+cot=A)

Q 72. tanA(1+tan2A)?+ cotA(1+cot?A)’

Ans:

tanA(sec?A) + cotA(cosec?A)? fand__ | __ cotA 1 +tan? A =sec? A, 1 +cot? A = cosec? A ]

(sec2A) 2 (cosec2A) 2

SinA cosA
cosA 4 __sinA
sectA cosectA

= sinAcosASEC?A T cosasinacosectA



sinA cosA

COSA + sinA
1 1

cos4A sin4A

= sinAcosA 1cos?A T cosAsinA 1sin4A

sinA_ . cos*A 4 CosA o sin*A
cosA 1 SinA 1

sinAcosA X cos*A1+ cosAsinA X sin‘A1
= sinAxcos®A+cosAxsin®AsinA x cos?A + cosA x sin’A
= sinAcosA(cos?A+sin®A)sinAcosA (cos?A +sinZA)

= sinAcosAsinAcosA

LHS = RHS Hence proved .

Q73. sec*A(1-sin*A)-2tan?A=1sec* A(1 — sin*A) — 2tan’A = |
Ans:

Given, L.H.S = \(secM4}A(1\;-\;sinM{4}A)\;-\;2tan*{2}A

= [latex]secM4}A\-\;secM4}A\\times \;sinM4}A\;-\:2tan*{4}A\)

= sec?A-(1costaxsin*A)-2tan*Asec* A — (Cosﬂ — x sin?A) - 2tan*A

= sec*A-tan*A-2tan“Asec* A — tan*A — 2tan*A

= (sec’A)>-tan*A-2tan*A(sec?A)> — tan*A — 2tan*A

= (1+tan®A)>-tan“A-2tan“A(1 + tan?A)> — tan*A — 2tan*A

= 1+tan*A+2tan’A-tan*A-2tan*Al +tan*A + 2tan?A — tan*A — 2tan*A
=1

Hence, LH.S =R.H.S

cot?A(secA — 1)

1 — sinA ]
1 + sinA

 car2Alc ) >
= sec“A[1-sinA1+sinA]sec Al= Y

Q74. cot?A(secA-1)1+sinA

Ans:

. cot>A(secA — 1)
= 2 — i - -
Given, L.H.S = cot?A(secA-1)1+sinA T si

Here, sinA+cos?Asin2A + cos?A =1

C?SZZ? coiA _l)
— 2y —1)1+sinA o
cos<Asin“A( 1cosA Sin. T
( ) 1+sinA
cos2A l—cosA)
_ 2 5 ( )1+s'nA sin2A cosA
= cos“Asin“A( 1-cosAcosA | —_—
1+sinA
CosAxcosA  1-cosA
= cosAxcosA(1-cos?A) (1-cosAcosA)1+SINA Ucos?) __cosh
= cosAxcosA(1-cos ~COSACOS, B eE—
¢ ) 1+sinA

(cosA) 1
(1+cosA) 1+sinA

(cosA)(1+cosA) 11+sinA

Solving,

_ 2 . 2 .1 1=sinA
=> -
RHS sec“a[ 1-sinA1+secA]sec’a Teec ]
1-=sinA

- : 1
= 2a[1- N
1cos: A[1 smA1+secA] cos?A L Tosec



1 [l—sinA ]
cos2A b I+secA

1cos?A[ 1-sinA1+secA]

. 1 1-sinA
2 -
1cos?A[ 1-sinAcosA+1]COSA — [ ooaJcosA

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

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

Multiplying Nr. And Dr. with (1+SinA)

(1-sinA) o ItsinA
(cosA+1)(cosA) 1+sinA

= (1-sinA)(cosA+1)(cosA) X 1+sinA1+sinA

(12=sin2A)
(cosA+1)(cosA)(1+sinA)

(12-sin?A) (cosA+1)(cosA)(1+sinA)

cos’A
(cosA+1)(cosA)(1+sinA)

c0s?A(cosA+1)(cosA)(1+sinA)

cosA
(cosA+1)(1+sinA)

cosA(cosA+1)(1+sinA)

Hence, LHS= RHS

Q75. (1+cotA+tanA)(sinA—cosA)(1 + cotA +tanA)(sinA — cosA) = secAcosec?A COS;"QA - cosecAsecMZ‘i% = sinAtanA -
cotAcosA

Ans:
Given, L.H.S = (1+cotA+tanA)(sinA—cosA)(1 + cotA +tanA)(sinA — cosA)
=> sinA — cosA + cotAsinA — cotAcosA + sinAtanA — tanAcosA

=> sinA — cosA + cosAsinAxSinA% % SiNA — cotAcosA + sinAtanA — sinAcosA XCOSAE?T’Z X COSA
=> sinA — cosA + cosA — cotAcosA + sinAtanA — sinA

=> sinAtanA — cosAcotA

=> secAcosec?A —A_ _ cosecAsec?A LOSCA
cosec’A sec?A

Here, secA = 1cosA —— and cosecA = 1sinA ——
CcOosA SinA

2 2

sin“A 2pcip COSTA
— COs“AsinA =

COSA SinA

=> sin?AcosA

sin?A — cos?A

=> sin?A-cos?AcosAsinA -
COSASINA

- 1 . . inA A
=> (SiNAX sinAcosA )(SINA x (S:I:F) — (COSAX cosAcotA )(COSA X z(())iA

=> sinAtanA — cosAcotA

Hence, LH.S=R.H.S

Q76. If xaCOSB+ybSinGXcosd + Isin =1and xaCoSB=ybSINBLcosh — Fsind =1, prove that xtar+y?z X + 1 =2
Ans:

Given,

=> (xaCOSB+ybsiN@Xcosh + %sin@ )? + (xaCOSO=ybSINO>-cosd — %sinﬁ )2 =12 4+12

=> x232C0S20+ y202SiN20+ 2xyab COSOSINO+ x2a25iN20+ y2b2 = 2xyab SINBCOSO
2 2, 2 . 2, 2 2 .

20520 + -sin20 + =Xcosbsind + *-sin? + & — =Lsinfcosd =1+1
a? b ab a2 b ab



. . . 2 2, 2, 2,
=> x232C0329+y2b2Sln26+x2a2Sln29+y2b2$m29:—200826 + ’b—zsm26 + L-sin?0 + {)—zsmze =2
.2 2 . . 2 2
=> COSZG[><Za2+yzbz]cosze[;‘—2 + }t;—z] +Sln29[><2a2+yzbZ]Slnze[z—2 + };)—2] =2

. . 2
=> (C0s20+sin20)[x?a2+y?2](cos?0 + sm29)[:—j + {)—2 =2

Here cos?A +sin?A = 1
=> (1) [Mfrac{xM2}}{a2}}\;+\;\frac{y*{2}}{b {2}}][/latex] = 2
=> [\frac{x 2}}{a2}}\; +\;\frac{y{2}}{b{2}}][/latex] = 2

Q77. If cosecB-sinB=acosecd — sind = a°> , sec@~-cosB=b3secd — cosd = b’ , prove that a?b?(a?+b?)a’*(a® + b’) =1
Ans:

Given, cosecO-sinB=a3cosecd — sind = a’
Here, cOsecO= 1sngcosect = ——

=> 1sin —— — sinBsind = a%a’

— qin2
=> 1—:sinzesinel.$e =ad
sinf

3

Here cos2A +sin2A = 1

2
=> cos?sing S0 = g333
sin®
2

_ 23, . 13, COS3 0
=> cos™ Osin "6 ———

=a
sin’3 0
Squaring on both sides
4
3
=> a2 = cos*esin®0 —COSZ 0
sin3 0

sech-cosO=b%secd — cosh = b’

=> 1c0s8 —— — c0sBcoso = b3b’
cosf

— 2
=> 1-cos?6cosh 1~ cos™ b3

cosf

in2
=> sin?Bcoss S0 = p3p?
cosf
2
. in 3
=> sm23ecos136M =b
c0s3 0

Squaring on both sides

4

=>b? = sin*®Bcos™e L~ 329
cos3 0
Now, a?b?(a%+b?)a’b?(a + b?)
4 4 4 4

=> cos*’esin®0 —Cosj 8 xx sin*geos®e 28 329 ( cos**esin®’0 —COS; 9 + sin“poosPe S8 326 )

sin’3 0 cos3 0 sin3 0 cos3 0

2 . .2 . .2
=>c0s%Bcos 50 sin**Bsin 5 0 5in**Bsin 3 0 }[/latex]

=1



Hence, LH.S=R.H.S

Q78. If acos3 80 + 3acos80 sin%0sin 20 = m, asin30sin>0 + 3ac0s20c0s’0 sindsind = n, prove that (M+n)®(m + n)% +(m=-n)®
(m — 5 =2(2)"()*

Ans:

2 2
Given, (M+n)*(m + n)5 +(mM-n)®*(m — n)3
Substitute the values of m and n in the above equation

=> (\(( acos? [latex]\theta\) + 3acos00 sinBsin20\;+\; asin®sin>0 + 3ac0s20cos20 sinBsind ) \frac{2} 3N /atex] + (\((
acos3[latex]\theta\) + 3acosB0 sin?Bsin20\;-\; asin®Bsin >0 — 3acos?6cos20 sinBsind ) {\frac{2K3}/latex]

=> ()2(a)% ((\( cos? [latex]\theta\) + 3cosB0 sin2Bsin 20\ +\ sin30sin30 + 3c0s2Bcos20 sinBsing )Mrac2H3}atex] + (8)2(a)* ( (\
(( cos? [latex]\theta\) + 3cosB0 sinZBsin26\:-\; sin®Bsin>0 — 3c0s20cos26 sinBsind )M\frac{2}{3}{/latex]

=> (a)®(a)7 ((cosB+sinB)®)?((cosh + sinf)})5 +(a)®(a)5 ((cosB-sinB)3)Z((cosd — sind)?)3
=> (a)®(a)5 [ (cosB+sinB)%(cosh + sind)? ]+ (a)®(a)* [ (cosB-sinB)%(cosd — sind)? ]

=> (a)®(a)7 ((cos20+sin20+2sinBcosB)(cos?0 + sin20 + 2sinBosd) )+ (a)*(a)* ( (cosB+sin26-2sinBcos)
(cos?0 + sin?0 — 2sinBcos) )

=> (a)ze’(a)% [ 1+ 2sinBcosB2sinOcoso | + (a)”(a)% [ 1-2sinBcosO2sinOcoso |
=> (a)zs(aﬁ [1 + 2sinBcosB2sinfcosh | + 1 — 2sinBcosB2sinfcosh |
=>(a)®(@)> (1+1)

=>2(a)*(a)3

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

Q79) Ifx=acos’@,y=bsin’@,provethat(xa)“+(yb) *=1If x = acos>®, y = bsin>®, prove that ()3 +()> =1
Ans:

x=acos®0:y=bsin30x = acos’*® : y = bsin*® xa=coss®:yb=sin3@§ =cos’@®: I =sin’®

o<

LH.S = [al®+[yo|*[2]5 + [2]5
=[cos3@]2+[sin30]%= [cos3O]5 +[sin3O]5 =cos20+sin20(~cos20+sin20=1)
=1

Hence proved.

Q80) Ifacos@+bsin®@=mandasin®-bcos®=n,provethata?+b?=m?+n?
If acos® + bsin® = m and asin® —bcos® = n, prove that a’> +b> =m? +n?

Ans:

R.H.S=m?+n?R.H.S = m? + n?2



=(acosO+bsin@)%+

(asin®-bcos®)2=a2cos20+b3sin20+2absin@cosO+aZsin@+b%cos20-2absin@cosO=a2cos20+b2co0s20+b%sin20+a2sinZ0

=a?(sin’0+c0s20)+b?(sin’0+cos?0)=a?+b?[sinO+cos?0=1]

=m2 +n2

Q81: IfcosA+cos?A=1,provethatsin?A+sin*A=11f cosA + cos?A = 1, prove that sin?A +sin*A = 1
Ans:

Given- cos A + cos? A = 1

We have to prove sin? A + sin A = 1

Now, cos A + cos? A = 1

cos A = 1- cos? A

cos A=sin? A

sin? A =cos A

Therefore, we have sin? A + sin* A = cos A + (cos A)? = cos A + cos? A =1

Hence proved.

Q82:

Ifcos@+cos?0=1,provethatsin’?0+3sin'°0+3sin?0+sin®0+2sin*@+2sin?0-2=1
If cos® + cos?® = 1, prove that sin 2@ + 3sin'°® + 35in 8@ + sin°@ + 2sin*@ + 2sin?@ -2 =1

Ans:
cosO+c0s20=1cos® + cos2@ = 1 cosO=1-c0s%Ocos® = 1 — cos2@
c0sO=sin?Ocos® =sin2O ...... (i)

Now,sin'20+3sin°0+3sin®@+sin®@+2sin*@+2sin20-2

Now, sin'?® + 3sin'°® + 3sin®® + sin®® + 2sin*® + 2sin?@ — 2 =(sin*©)3+3sin*0.sin’O(sin*O+sin%0)+
(sin@)3+2(sin’Q)?+2sin’0-2

= (sin*®)> + 3s5in*@. sin*O(sin*® + sin>@) + (sin>@)> + 2(sin*@)> + 2sin>@ — 2 Using(a+b)3=a3+b3+3ab(a+b)andalso
from(i)cos@=sin%0

Using (a+b)® = a3 + b’ + 3ab(a+ b) and also from (i) cos® = sin’@® (sin*@+sin%0)3+2c0s?0+2c0sO-2

(sin*® +5in0)> +2c0s?O +2cos®—2  ((sin’Q)?+sin%0)3+2c0s?0O+2c0sO-2
((sin20)? +5in@)° +2c0s2@ +2c0s®—2  (cos?O+sin’0)3+2c0s%0+2c0sO-2



(c0s2@ +sin?@)> + 2c0s2@ +2cos® — 2  1+2c08%0+2sin’0-2['sin’Q+cos?0=1]
1+2(c0s?0+sin?0)-21 + 2(cos?@ +sin?@) —2  1+2(1)-21+2(1)-2 =1=1

LHS=RH.S

Hence proved.

Q83: Given that: (1+cosa)(1+cos)(1+cosy)=(1-cosa)(1—-cosf)(1-cosy)
(1 +cosa)(1+cosP)(1+ cosy) = (1—cosa)(1 —cosP)(1— cosy) . Show that one of the values of each member of this equality
is sinasin@sinysina sinf siny

Ans:
We know that 1+cos@=1+cos?e2-sine2=2c0s?021 +cos® = | +cos?§ —sin?§ =2cos? &
=2c0s%02.20052p2.2¢08%2 ... ..(I))= 2cos> %.2cc>s2%.2cos2 % .....(i) Multiply())withsinasinBsinyanddivideitwithsameweget
Multiply (i) with sina sinf siny and divide it with same we get 8cos?a2.cos2p2.cos?y2sina.sinB.siny XSiNA.SiNB.siny
2B 27

8c0s” .cos® 5.cos” . . .
- x sina. sinf. siny = 2cos?a2.cos?p2.cos?y2xsina.sinB.sinysinaz.sinp2.siny2

sina.sinf.siny

2c0s” 2. coszﬁz. cos® L xsina. sin. siny

e B .7
sin. sinZ. sin=

(1=cosB)(1—cosy)RHS (1 —cosa)(1 — cosp)(1 — cosy)

. . . . . . Y
sina.sinP.sinyxcota2.cotp2.cotyzsina. sinf. siny x cot5. cot%. coty  RHS(1-cosa)

We know that 1-cos®=1-cos2e2+sinZe2=2sin?021 — cos® = 1 — cos? % + sinZ% = 2sin? %

=2.sin%022.sin?p22.sin%y2= 2.sin? 2.sin2% 2:sin?Z Multiply(i)withsinasinBsinyanddivideitwithsameweget

Multiply (i) with sina sinf} siny and divide it with same we get 8sin2a2.sin2p2.sin?y2sina.sinB.siny XSiNALSINR.siny
8sin? %.sin2 %.sin2 Y;

_ _ _ >< M i M . M : . 2 . . 2 . . 2 . ) . . . . . . . .
Sina_sinp.siny Sinao. SlnB siny 8sin“a2.siN“p2.siN“y2%sina.sinB.siny2sina2Cosa2.2sinp2C0Sp2.2SiNy2C0Sy2

ey

8sin* <. sin? 3. sin”?Xsina. sin. siny . . . . . . a B y
— =>sina.sinf.sinyxtanc2.tangz.tany2= sino. sinf. siny x tan3. tan3. tans
Zsin%cos % 2sincos 7. 25iny3cosl2
Hence sinasinsinysina sinf siny  is the member of equality.
. . . . 4-3(x2-1)*
Q84: If sin@+cosO=x,provethatsin®@+cos®@=4-3(x>~1)245in® + cos® = x, prove that sin®® + cos®® = #

Ans:
sin®@+cos®=xsin® + cos® = x
Squaring on both sides

(sin@+c0s0)?=x2(sin® + cos®)? = x> =siNO%+cosO?+2siNOcosO=x>
= sin®? + cos®? + 2sin@cos® = x> ~siN@cosO=x2-12...... @ Weknowthatsin?0©+cos?0=1
W e know that sin’® + cos’@® = 1

Cubing on both sides

(sin20+¢0s20)3=13(sin20 + c0s20@)® = 1° sin®O+costO+3sin20cos?O(sin20+cos20)=1
sin®@® + cos®® + 3sin2Ocos?O(sin?O + cos’@) =1  =sin®O+cos®@=1-3sin’Ocos?O

= sin°0® +cos°® = | —3sin2@cos2® =sin®O+costO=1-13pc-1)4

3(x2-1)?

= sin®@+cos®@=1- 7

.8iN®@+c0s’O=4-3(x2-1)24

Q85. If x = asecOcospasecOcosd , y =bsecBsingbsecOsing and z= ctandc tand , show that x2a2+y2b2—zzczz—22 + 5 - % =1



Ans:

Given, x = asecBcos¢asecHcosd
y =bsecBsin¢bsecOsind

z= ctan¢ctand

squaring x,y,z on the sides

x*x? = a’sec?@cos’Pa’sec’ Hcos’ ¢
x2a? :—22 = sec®0cos’Psec’Ocos’d — 1
y2y? = b?sec?Bsin’pb’sec’ Bsin ¢

y2b2 1—22 = seczesinzcbseczesinzd) —2

z%7% = c’tan®pc’tan?¢

2
e L = tan*ptan’¢ —3
.2 2 2
Substitute eq 1,2,3in x?a2+y22=2z%c2 . + y—z - =
a b c
> 2 2 X2 y? 72
=> ><a12+yb2—z<:2a—2 + e

=> sec?Bcos?Psec’Ocos’ ¢ + sec’Osinpsec?Osin’d — tan’Pptand
=> sec?0(cos?d+sin’d)sec’B(cos’d + sin’¢p) - tan’ptan’¢

We know that, cos?d+sin’dcos¢ + sin’¢ =1

=> sec?Osec’ (1) — tanptan>¢

And, sec?0-tan0sec?6 — tan20 =1
=>1

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

Q86. If sin@+2c0sBsind + 2cosd prove that 2sinB@—cos02sinf — cosh =2

Ans:
Given, SinB+2c0sBsin® + 2cosd =1

Squaring on both sides

=> (sinB+2cosB)?(sind + 2cos)? =12

=> sin%0+4c0s?6+4sinBcosBsin’0 + 4cos’ + 4sinBcosd = 1
=> 4c0s%0+4sinBcosB4cos’0 + 4sinfcosd = 1 — sinBsin’0
Here, 1 — sin20sin20 = cos20cos?0

=> 4c0s%0+4sinBcosB4cos?0 + 4sinBcosd — cos?Bcos?0 =0
=> 3c08%0+4sinBc0s03cos’0 + 4sinBcosd =0 —1

We have, 2sin6—c0s02sin0 — cosd =2

Squaring L.H.S



(2sinB—cosB)?(2sind — cosh)? = 4sin?0+c0s20—4sinBcosB4sin?0 + cos?® — 4sinbcosd
Here, 45inBcosB4sindcosd = 3cos203cos20

= 4sin’8+c0s%0+3c0s?04sin?0 + cos0 + 3cos?0

= 4sin?0+4c0s204sin”0 + 4cos’0

= 4(sin®0+c0s?0)4(sin%0 + cos?0)

= 4(1)

=4

(2sinB-c0sB)?(2sin® — cosh)? =4

=> 2sinB-c0s02sin® — cosh =2

Hence proved



