
Exercise 6.1: Trigonometric Identities

Prove the following trigonometric identities 

Q1: (1 -Cos2 A) Cosec2 A = 1 

Ans: (1-Cos2 A) Cosec2 A = Sin2 A Cosec2 A 

= (Sin A Cosec A)2 

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

= (1)2=1

Q2: (1 + Cot2 A) Sin2 A = 1

Ans: We know, Cosec2 A -C o t2 A = 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: tan20cos20tcm20 cos29= 1-cos20 l -  cos26 

A3: We know,

sin20+cos20=1 sin2 9 +  cos2 9 =  1



So,

tan20cos2Q ta n 20 cos26 = (tan0*cos0)2(tan0 x cosQ)2

=(sinecosexcos0)2=  ( ^ |  x cosQ)2 =(sin0)2= (sinO)2 =sin20= sin20 1-cos20 l -  cos26

Q4: cosec0Vl-cos20=1cosec0-\/l -  cos20 =  1

A4: We know,

sin20+cos20=1 s in 2 0 +  cos20 =  1 

So,

cosec0Vl-cos20=cosec0Vsin20cosec0v/l  -  cos26 =  cosecO y /s in 29 

= =cosec0sin0= cosecO s inO  

= =isinesin0= -r-- sinO

Q5 : (sec20-1)(cosec20-1)=1(sec20 -  l)(cosec20 -  1) =  1 

A5: We know that,

(sec20-tan20)=1 (sec20 -  t a n 20) =  1 (cosec20-cot20)=1 (cosec20 -  c o t20) =  1 

So,

(sec20-1)(cosec20-1)=tan20xcot20(sec20 -  1 )(cosec20 -  1) =  t a n 20 x c o t20 =(tan0*cot0)2 
=  (tanO  x cotO)2 =(tan0x-itane)2=  (tanO  x

= 12 = 1

Q6: tan0+itan9=sec0cosec0tan0+ =  secO cosecOtanO

A6: We know that,

(sec20-tan20)=1 {se<?0 -  t a n 26) =  1 

So,



t3n0+1tan0 —tan20+1tanS t a n d -  1 Q —sec20tan0= sec ® — SeC0sec0tan0 =  se ed  ?eĉtanv tanu tand land
1

= sec0  1co s0 s in 0 co s0  — secO-^r =sec0isin9= secd-?-r Undefined control sequence \thetacosec5 inO
cosd

Undefined control sequence Uhetacosec

Q7: cos91 -sin9 — 1 +sin9cos9 cos® 0 =
1—sind cost)

A7: We know,

sin20+cos20=1 sin 2 6 + cos2 6 =  1

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

cos01-sin0 = cos0(1+sin0)(1-sin0)(1+sin0)T^  =  ^ m + l e )  =  cose(1+slne)(1-sln2e) =

.  cosO{l+sinff) (1+sinff)
— cos9(1+sin9)cos29 =  -------------------- (1+sin9)cos9= --------j .—

Q8: cos01+sin0 =  1-sin0cos0 ——r-rl+strw
1—sinO

COS&

A8: We know,

sin20+cos20=1 sin 2 6 +  cos2 6 =  1

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

cos91 +sin9 — cos9(1 —sin0)(1 +sin9)(1 -sin9) cosO 
1+sinO

cosO(l—sinO)
(l+sin6)(l—sin0) — cos9(1 —sin0)(1 -sin29) =

cos0(l—sinO) 
(1—sin2 9)

— cos9(1 -sin9)(cos29) = cosO(l—sinO) 
(icos29)

_  (1—sinO)
— (1-sin0)cos0= — - 7— — (1-sin9)cos9 = (1—sinff) 

cosO

Q  9:c o s2A  +11+cot2A -— -̂5-7 = 1
l+cot2A

A9: We know that,

Sin2A + cos2A = 1 

cosec2A -  cot2A = 1

So, COS2A + 1 l+cot^COS^+lcosetfACOS2 A  +  -— K r- =  cos2 A  H------ -
1-\-catrA cosec

=cos2A+( 1 cosecA )2=  cos2 A  +  ( coslcA )2 =cos2A+sinA2=  cos2 A  +  sin A 2



Q10: S i n A2+11 +tan2A =1 sin A? +  , }  , .  =  1

A10: We know,

Sin2A + cos2A = 1 

sec2A -  tan2A = 1 

So,

si n A 2 + 11  +tan2A =si n A 2+ 1 sec2A s in  A 2 +  , }  , , =  s in  A 2 H----- =sinA2+(isecA)2
1+tan2A sec2 A  v 7

=  s in A 2 +  ( - ^ j ) 2 =sinA2+cos2A =  s in A 2 +  cos2 A  

= 1

Q11: V1 -cosoi +cos0 =cosec0-cot0 y  = cosecQ -  cotO

A11: We know,

sin20+cos20=1 s in 2 9 +  cos2 8 =  1

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

V 1 —cos01 + C O S 0  = V(1 -cos0)(1 -cos0)(1 +cos0)(1 -cosO) (l+^ f l) ( i-^ 0 )  =^(1_cos0)2l_cos20

=  \j t S ?  =V(1-cose)W0 =  ^
(1—cos#)2 (1—COS#) 1 ro,fl
*----- =(1-cos0)sin0= v ■ , ’  =  1 sin0 — cos0sin0 =  ^

sin2 6 sm # sma sino

\(=\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,

sin20+cos20=1 s in 2 6 +  cos2 9 =  1

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

,  (1—cos2 #) (s in 2#) (s in#)
— (1-cos20)(1+cos0)(sin0) =  {l+cose){sine) -(sin20)(1+cos0)(sin0)= {l+cose){sine) -(sin0)(1+cos0) =



Q13. sin01-cos0 sin®. = cosec00 + COt00
1 -C O S O

Ans:

Given, L.H.S = sin91-cos9 sin^ a
l — COSO

Rationalize both nr and dr with 1 +cos 00

= sin91-cos9 . * 1+cos91+cos9
1 — COSO 1+ C O S O

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

=> sin9(1+cos9)1-cos29 ■
sin9(l+cos9)

1—cos29

Here, (1-cos2 00) = sin2 00

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

sin2 6

=> sin9sin29 + sin9*cos9sin29 -sin6*cos6
sin2 6 sin2 9

=> 1sin9 }  n + cos9sin9-^r^

=> cosec 00 + cot 00

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

Q14. i-sinoi+sin0 Y - j - ^ |  = (sec0 -tan 0 )2(sec0 -  tariff)

Ans:

Given, L.H.S = 1-sin91+sin9 ) sin*t
1 +  stn9

Rationalize with nr and dr with 1 -  sin 00

__ _ . . _ .  . _ 1 — sinQ * . . _ . . _ 1 — sinQ=> 1-sin01+sin0 -------—  1-sin01-sin0 -------—
1 +  sind 1 — sznd

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

=> (1-sin9)2cos29 ■,n2 _ 2o t1 “  ain6?
cos2 9 

\2( 1 — sinff \2=>(l-sin9cos9)2( ^ ^ )  

=>(lcos9-sin9cose)2( ^  -  f g ) 2



=> (sec0 -tan 0 )2(sec0 -  tariff)2 

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

,  (1 +  cot28)tan8 ,Q15. (l+cot^JtanSsec  ̂------ ^ ------= cot\theta

Ans:

Given, L.H.S = (1+cot29)tan9sec29 ^  +

Here, 1 + cot2 00 =cosec2 00

cosec2 8*tan8
=>  cosec29*tan9sec29 - sec2 8

=> 1sin29 cos291 sin9cos9 sin8
cos8

=> cos9sin9 cos8
sind

=>  COt 00

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

Q16. tan20-sin2Qtan29 -  s in 20 = tan20*sin20tan20 * sin 20 

Ans:

Given, L.H.S = tan20 -s in 2Qtan29 — sin 26 

Here, tan2 00 = sin29cos29 sinJ tcoszd

=> sin29cos29 - s in 20 sm 20
COSZ 0

=>  sin20sm 20[ icos2e — - 1]cos29

=> sin20sm 20[ i - cos29cos29 1 g]

=> sin2ecos2e * sin20 sm 20
cos2 8

=> tan20*sin20iara20 * sin 2 9

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



Q17. (cosec 00 + sin 00)(cosec 00 -  sin 00) = COt20+COS2Bcot29 +  cos29 

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 + cot2 00 -  (1 -  cos2 00)

=> 1 + cot2 00 -  1 + cos2 00 

=> cot2 00 + cos2 00 

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

Q18. (sec0sec0+cos 00)(sec 0 0 -  cos 00) = tan20+sin20 ia n 20 +  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 + tan2 00 -  (1 -  sin2 00)

=> 1 + tan2 00 -  1 + sin2 00 

=> tan2 00 + sin2 00 

Hence, L.H.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 ——T" * (1 — sinA) * 1+sinAcosAcosA 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 = isinA }  . , secA = icosA— tanA = sinAcosA cotA = cosAsinA cos îsm A cosA cosA sm A

Substitute the above values in L.H.S

=> (IsinA .—  sinA)( IcosA— —̂r  — COSA)( sinAcosA S2n̂  + cosAsinA cos^  )sin A  ,v cosA  ,v cosA sm A  7

=> (1-sin2AsinA 1—sin2 A 
sinA ) * ( 1-cos2A cosA 1 —cos2 A 

cosA )*(

sin2A+cos2AsinA*cosA sin2 A  +  cos2 A 
sinA * cosA

Here, (\(\frac{1\;-sinA{2}A}) = cosA{2}A, ([latex]\frac{1\;-cosA{2}A}) = sinA{2}A, sinA{2}A + cosA{2}A = 1 

=> [latex]\frac{sinA{2}A\;*\;cosA{2}A\;*\; 1 }{sinA{2}A\;*\;cosA{2}A}\)

=> 1

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

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

Ans:

Given, L.H.S = (1 + tan20tan20)(1 -  sin\theta)(1 + sin\theta)

We know that,

Sin2 00 + cos2 00 = 1 

And sec2 00 -  tan2 00 = 1 

So,

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

= (1 + tan20tan20)( (1 -  sin20sm20)

= sec20*tan20sec20 * tan29

= (icos2e )*cos20 ( ^ ^ )  * cos26



= 1

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

Q22. (sin2A*cot2A)+(cos2A;*tan2A)(sm2A * cot2 A) +  (cos2 A; * tan2A) = 1 

Ans:

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

Here, \((sinA{2}A\;+\;cosA{2}A) = 1

So,

[latex](sinA{2}\A\;*\;cotA{2}A)\;+\;(cosA{2}A\;*\;tanA{2}A)\) = sin2A(cos2Asin2A - ^ j )  + cos2A(sin2Acos2A 

=  c o s 2A  + sin2A

= 1

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

Q23:

1. cot 0 0  — tan 0 0  = 2cos20-isin0*cos0 2 cos20 — 1 
sinO*cosO

Ans:

Give, L.H.S = cot 00 -  tan 00 

Here, Sin2 00 + cos2 00 = 1 

So,

=> cot 00 — tan 00 = cos9sin9 — sin9cos9sind cosv

= cos29-sin29sin9*cos9 cos2 6 — sin2 6 
sinO *  cosO

= cos29-(1-cos29)sin9*cos9
cos26 — (1 — cos20) 

sinO * cosO

-  cos29-1-cos29sin9*cos9 008 ®. a 1— £££_£.smo * coso

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

sin2 A 
cos2 A

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



1. tan0-C O tQ=tand -  COtO =  (2sin28-1sin8*cos8)( 2Ss™filcoJ  )

Sol:

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

We know that,

Sin2 [latex]\theta\) + cos2 00 = 1

tan0 -co t0= [la tex ] sinGcosetan0 -  cotO =  [latex] -  cosOsin©

= sin29-cos29sin9cos9 sin20 — cos16

= sin29-(1-sin29)sin9cos9 

= sin29-1+sin29sin9cos9

sinOcosO

sin2 6 — (1 — sin20) 
sinOcosO

sin2 6 — 1 +  sin20
sinOcosO

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

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

Q24. cos28sine-cosec0+sin0^| -  cosecO +  sinO = 0

Ans:

Given, L.H.S cos29 s in 9 -c o s e c 0 + s in 0 ^ | -  cosecO +  sinO

We know that,

Sin2 00 + cos2 00 = 1 

So,

Cos29sin9-cosec0+sin0^^ -  cosecO +  sin$ = (Cos29sin9-cosec0)+sin0^^ -  cosecO) +  sinO 

= (cos20sin0— 1sin9)+Sin0(^^ — +  sinO

= (cos28-isin8)+sin0(coŝ ~  1 ) +  sinO

= (-sin28sin8)+Sin0(— + sinO

= -sin0+sin Q-sinO +  sinO 

= 0



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

Q 25 . 11+sinA —7  + 11-sinA -— r—7  = 2 sec2 A
1 + s in  A  1 -s m  A

Ans:

LHS = 11+sinA + 11-sinA
1+ s in  A

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

1 -s in  A

(1—sin A)+ ( 1+sinA) 
(1+sinA) (1—sin A) 1 -sinA+1 +sinA1 -sin2A 1—sinA+l+sinA  

l —sin2A

=>21-sin2A=> 2
1—s in 2 A

=>2cos2A=S> 2
cos2 A

=^2sec2A=>- 2se<? A

[Since , (1 + sin A)(1 -  sin A) = 1 -sin2A l — sin2 A] 

[Since , 1-sin2 A = cos2 A]

Undefined control sequence \therefore LHS = RHS Hence proved

Q 26 . 1+sin8cos8 +  cos81+sin8 =2S0C8 cos^ =  2seedcoso 1+smo

Ans:

LHS = 1+sin9cos9 + cos91+sin9

= (1+sin9)2+cos29cos9(1+sin9)

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

cosO 1+sinQ

(1+sin9)2+cos20 
cos6(l+sin9)

1 + s in 2 0+2sin0+cos2 0

> 2(1 +sin9)cos9(1 +sin9) =

cos0(l+sin9)

2 ( W )  _ 2  secSsecg
cos9(l+sin9)

'• Undefined control sequence \therefore LHS = RHS Hence proved

_ __ ,  ,  .  (l+sin0)2+ ( l—sin fff 1+sin2#
Q 27 . (1+sin8)2+(1-sin8)22cos28 =  1+sin281-sin28 ---------- 2cos29----------  =  1 sin29

Ans:

We know that sin20+cos20=1 sin2 9 +  cos2 9 =  1 

So,



LHS =

(1+sin9)* 2+(1-sin9)22cos29 — (1+2sin0+sin20)+

(1 -2sin9+sin29)2cos29 — 1 +2sin9+sin29+1 -2sin9+sin292cos29 — 2+2sin292cos29 — 2(1 +sin29)2(1 -sin29) — (1 +sin20)(1 -sin29)

{1+sinfff+{1—sinfff 
2 cos20

( l+ 2  sin9+sin2 9) +  ( l —2 sin6+sin2 0) 

2cos29
__ l+2sin9+sin29 + l—2sin9+sin29

2cos29
__ 2 + 2 s in 2fl

2 cos2 9
2 ( l+sin29)
2(1—sin29)
( l +sin29)
(1—sin2 9)

Undefined control sequence \therefore LHS = RHS Hence proved

Q  28 . 1 +tan201 +cot20 = [ 1 -tan0cot0] “tan20 ^ ± ^ | 1 —tan9 
cot9 t a n 2 9

Ans :

LHS = 1+tan201+cot29 1+ tan] 6
1+cot29

= sec29cosec29 sec^  [Since , tan2Q t a n 2 0  +  1 = sec:20sec20 , 1 + cot20
cosec26

c o t 2 6  = C O S e c P Q c o s e c 2 6 ]

=  icos20*i sin20— \ — s i n 26
0 0 8 * 9 - 1

= tan 2Q t a n 26



Undefined control sequence \therefore LHS = RHS Hence proved

Q 29 . 1+sec8sec8 +̂se<̂  = sin201-cos0
secu

sin2 9 
1—cosO

Ans :

LHS = 1+sec9sec9 1+secff
sec9

— 1 + 1COS01COS0
1 + - L^ cose

1
cosO

-  COS0+1COS0• C0Sqcos6+1 ' case
COSO

= 1+COS01 +  cosO 

RHS = sin201-cos0 sin ®Q1—coso

= 1-cos201-cos0 ̂  cos 9
l —cos9

= (1-COS0)(1+COS0)1-COS0
(1— cos9)(l+cos9) 

1—cos9

= 1 +COS01 +  COS0

Undefined control sequence \therefore LHS = RHS Hence proved

Q 30 . tan8i-cot0+ cot0i-tan8 1 tan6n + 1 cote a = 1+tan0+cot0l +  tanO +  cotO
1—coto l —tano

Ans:

LHS = tan91 - itano +  cot91 -tan9 tanf— \- a1  L _  1 —tano
tanQ

= tan20tan0- 1 +cot01-tan0- ^ ^ L  -|- c°te
tano—l  1—tano

= n-tanelitane-tan2© ] ^ !  -  ta n 2$]

= 11-lan9[Han=etan9]r ^ 1— tan39 
tan9

1 (1—tan9)(l+tan9+tan29)
= 11-tan0 ( l - t a n O X I + t a n e W e j t a n e ^ -------------- — 0--------------

( a - b ) ( a 2+ a b + b 2)a 3 — b3 = (a — b) ( a 2 + ab + ft2)]

= 1+tan0+tan20tan0 1 +tan9+tan29

[Since, a 3- b 3

tan9



= 1tan9 +  tan9tan9 +  tan29tan9 —^  +t ana tanO
tan2 9 
tanO

= 1 +tan0+cot01 +  tanO +  cotO

Undefined control sequence \therefore LHS = RHS Hence proved

Q 31 . sec60=tan60+3tan20sec20+1 sec6 0 =  t a n 3 9  +  3t a n 29 s e t ? 9  + 1 

Ans :

We know that sec20-tan20=1 set?6 — tan26 =  1 

Cubing both sides

(sec20-tan20)3=1 (set?9 — tan2 6^  =  1 

sec60-tan60-3sec20tan20(sec20-tan20)=1
set?6 — ta r? 6 -Z se t? 6 ta n 29 [set?9 — ta n 29) =  1 [Since , a3-b 3=(a-b)
(a2+ab+b2)a3 —b3 = (a — b) (a2 +  ab +  62)]

sec60-tan60-3sec20tan20=1 sec6 0 -  tan69-3set?9tan29 =  1 =>sec60=tan60+3sec20tan20+1
=> sec3 9 =  tan3 9 +  3set?9tan29 +  1

Hence proved.

Q 32 . cosec60=cot60+3cot20cosec20+1 cosec3 9 =  cot3 9 +  Scot29coset?9 +  1 

Ans :

We know that cosec20—cot20=1 coset? 9 - cot2 9 — 1 

Cubing both sides

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

cosec60-cot60-3cosec20cot20(cosec20-cot20)=1
cosec3 9 — cot39-3coset?9cot29 (cosec2 9 — cot29) =  1 [Since , a3-b 3=
(a-b)(a2+ab+b2)a3 — 63 = (a — 6) (a2 +  ab +  62)]

cosec60-cot60-3cosec20cot20=1 cosec3 9 -  cot39 -  3coset? 9cot29 =  1 
=>cosec60=cot60+3cosec20cot20+1 =>• cosec39 =  cot39 +  3 coset? 9cot29 +  1

Hence proved.



Q  33 . (1+tan20)cot0cosec20=tan0
( l  +tan29)cot9 

cosec? 6
= tanO

Ans :

We know that sec20-tan20=1 sec?6 — tan29 =  1 

Therefore , sec20=1+tan2Bse<?9 = 1 +  tan29

LHS = sec29 cot9cosec29 sec ®
cosec2, v

= 1sin29cos29-cos9sin9^^^ • [vseC0=1cos9,COSeC0=1sin9,COt0=cos9sin9]

Undefined control sequence \because

=> sin9cos9 =tan0=^ =  tan9coso

Undefined control sequence \therefore LHS = RHS Hence proved

Q 34 . \(\frac{ 1+cosA}{sin A{2} A}\) = 11-cosA 1_̂osA
Ans:

We know that sin2A+C0S2Asm2 A +  cos2 A = 1 

sin2A=1-cos2Asm2A = 1 -  cos2 A  =>sin2A=(1-cosA)(1+cosA)
=>• sin2 A  =  (1 — cos A) (1 +  cosA ) =>LH S= (i+cosA)(i-cosA)(i+cosA)=^ LHS =  —— — tt

I J. COSA  1 [ L\COSA.  l

= =>LHS— i(i-cosA)^> LHS = -r—-—tt
(1—cosA)

Undefined control sequence \therefore LHS = RHS Hence proved

Q 35 . secA-tanAsecA+tanA = cos2A(1 +sinA)2 cos2 A 
(1+sinA)2

Ans:

LHS = secA-tanAsecA+tanA secA—tanA
secA+tanA

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

secA-tanAsecA+tanA x secA+tanAsecA+tanA secA—tanA
secA+tanA X

secA+tanA
secA+tanA

= sec2A-ta n2A(secA+ta nA)2 sec ^  tan ^
(secA+tanAy



= 1(secA+tanA)2 1
( secA+tanA )2

= 1(sec2A+tan2A+2secAtanA)-— —------—7--------- ------ —
(sec1 A+tan2 A+2secAtanA)

— 1 (1 cos^A+ si n^Acos^A+ 2sinAcosA )
______1______
( 1 | sin2 A  ̂ 2sinA \

cos^A cos^A cos A  )

=> cos2A1 +sin2A+2sinA =>■ _____ cos2 A_____
1+sin2 A+2sinA

= cos2A(1+sinA)2 — 008 A
(1+sinA)2

Undefined control sequence \therefore LHS = RHS Hence proved

Q 36 . 1+cosAsinA 1+cosA  _  . . .  .— :— —  = sinA1-cosAsvnA
sinA

1—cosA

Ans:

LHS = 1+cosAsinA ^ C0Sĵ  sinA

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

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

= 1-cos2AsinA(1-cosA)-^r 

= sin2AsinA(1-cosA)

sinA (l—cosA) 

l —cos2 A
sinA (l—cosA) 

sin2 A
sinA (l—cosA)

= sinA1-cosA sinA 
1—cos A

'• Undefined control sequence \therefore LHS = RHS Hence proved

37.

(i) Vl+sinA1-sinA = sec A + tan A

Ans:

To prove,

Vl+sinA1-sinA \  /  ^+S2nĴ  = sec A + tan A
V  1—sinA

Considering left hand side (LHS),



Rationalize the numerator and denominator with Vl+sinA\/l +  sin A

I /  (1 -\-sii
y  (1+sinA)(1+sinA)(1-sinA)(1+sinA W ^  ^

( l+ sinA )(l+sinA ) 
sinA)(l+sinA Vci+sinÂ I-sir̂ A (1+sinA)2 

1—sin2 A

= V( l+sinA jW A^1̂ ^

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

cosA

= 1cosA + sinAcosA 1
cosA + sinA

cosA

= sec A + tan A 

Therefore, LHS = RHS 

Hence proved

(i i) V (1 -cosA)(1 +cosA) +  V (1 +cosA)(1 -cosA)
(1—cosA)
(1+cosA) + (1+cosA) _  2 c o s e c  ^

(1 —COS.A)

Ans:

To prove,

V (1-cosA)(1+cosA) +V  (1+cosA)(1-cosA) ■
(1—cosA) 

(1+cosA )
+ (1+cosA ) _  2 c o s e c  

(1—cos.A)

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—cos A ) ( l—cosA) 
(1+cosA)(1—cosA ) +

(1+cosA )(1+cosA) 
(1—cosA) (1+cosA)

= V (1 -cosA)2̂  -cos2A) + V (1 +cosA)2(1 -cos2A) \  I  ^  +  \ l
y  (1—cos2A) y

(1 + co sA )2 

(1—cos2 A)

= V (1 -cosAJ^sir^A) + V (1 +cosA)2(sin2A) ^ +  \j ̂ A )

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

(1+cosA )

(s in A )

= (1-cosA+1+cosA)(sinA)
(1—c o s A + l+ c o s A ) 

(sinA)

= (2)(sinA) (2)
(sinA)

= 2cosec A

Therefore, LHS = RHS



Hence proved

38. Prove that:

(i) V(sec0-1)(sec0+1) +V(secO+1)(secO-1) ^
( s e c 0 + l)  _

(sec&—1) = 2cosec 0 6

Ans:

To prove,

= V(sec0-1)(sec©+1)+V(sec©+1)(sec©-1)y|2|^- +  yj

Considering left hand side (LHS),

Rationalize the numerator and denominator.

( s e c 0 + l)  _

(sec@—1) = 2cosec 0 0

= V (sec©-1 )(sec©-1 )(sec©+1 )(sec©-1) +  V (sec©+1 )(sec©+1 )(sec©-1 )(sec©+1)

(sec© —l) (s e c 0 —1) j  ( s e c 0 + l) ( s e c 0 + l)

( s e c 0 + l) (s e c 0 —1) (sec0 —I) (s e c 0 + 1 )

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

= /̂(secG-l t̂â G+VcsecG+l t̂an2© \f _|_ /  (secQ-vv[_
y tanzS y tan2S

, (secG—1) (sec0+ l)
= (secG-1 )tanQ +  (secG+1 )tanQ ^

(sec©—l+ s e c 0 + l)
= (sec©-1+sec©+1)tan©--------- f ^ 0 ---------

(2cos0)
= (2cos©)cos©sin© cosQsinQ

= 2cosec 0 0  

Therefore, LHS = RHS 

Hence proved

(i i) V (1 +sin©)(1 -sin©) +  V (1 -sin0)(1 +sin0)
0)

(l+sin0) = 2sec 0 0

Ans:



To prove,

= V (1 +Sin0)(1 -sin0)+V (1 -Sin0)(1 +sin0) = 2sec 0 6

Considering left hand side (LHS),

Rationalize the numerator and denominator.

I , I I ( l+ s m 0 ) ( l+ s m @ )  /  (1—s in 0 )  (1—sinQ)
= V(1.sln0)(1.sin0)(1-sln0)(1.sin0) W(1-sln0)(1-sln0)(1.sin0)(1-sln0) J  +  J  ;i+ , i„ e K l- ,l„ 0 )

= V (1 +sin©)2(1 -sin2©) +  V (1 -sin©)2(1 -sin2©) ^
( l+ s in © ) 2 

(1—s in 2©)
+ (1—s in © )2 

(1—s in 2©)

= V(1+sin©)2(cos20)+V(1-sin©)2(cos2©) \  /   ̂ ,+ — h \ j ~ .
(cos2© )

s in © )2 

(cos2©)

= (1+sin©)(cos©) +  (1-sin©)(cos©)
( l+ s in © )

(cos©)
+ (1—s in © ) 

(cos©)

= (1+sin©+1-sin©)(cos©)
( l+ s i n © + l—s in © ) 

(cos©)

= (2)(“,se> A

= 2sec02 sec©  

Therefore, LHS = RHS 

Hence proved

(iii) V(1 +cos0)(1 —cos©) \sqrt{\frac{(1-cos \Theta)}{(1+cos \Theta)}} = 2cosec02cosec0

Ans:

To prove,

V(1-cos©)(1+cos©)+V(1+cos©)(1-cos©)y/ ^ ^ ^  +  y j

Considering left hand side (LHS),

Rationalize the numerator and denominator.

m+COSq| = 2cosec \Theta(1— COS0)

= V (1 -cos©)(1 -cos©)(1 +cos©)(1 -cos©) +  V (1 +cos©)(1 +cos©)(1 -cos©)(1 +COS©)

(1—COS0)(1—COS0) 
( l+ c o s © ) ( l—cos©) + (1+COS0)(1+COS0) 

(1—COS0)(1+COS0)

= V (1 -0030)2(1 -cos2©) + V (1 +C0S©)2(1 -cos2©) * /  ^  +  \
y  (1—cos^©) y

( l+ c o s © )2 

(1—cos2© )



= V (1 -cosS^sin2©) +  V (1+cos©)2(sin2©) h /
y (sinz&) +

. (1—cos0) (l+cos@)
= (1 -cos0)(sin0) +  (1 +cos0)(sin0) , _ -----1-

= (1-cos0+1+cos©)(sin0)

(sin®)

(1—COS0+1+COS0) 
(sin®)

(sin®)

= (2)(sin0) (2)
(sin®)

= 2cosec \Theta 

Therefore, LHS = RHS 

Hence proved

(iv) sec0-1sec0+1 = ( sin01+cos0)2 ( )

Ans:

To prove,

sec©-1sec©+1 = ( s i n e i + c o s © ) ^ ^ ^  ) 2

Considering left hand side (LHS),

= sec©-1sec©+1 sec® — 1 
sec® + 1

= 1-COS01+COS© 1— cos® 
1+cos®

Multiply and divide with (1 +cos0@)

= (1 -cos©)(1 +COS©)(1 +COS©)(1 +COS0)
(1—COS0)(1+COS0)
(1+COS0)(1+COS0)

,  ,  (1—cos2®)= (1—cos20)(1+cos©)2 -------— 7
(1+COS0)

0 (sin2Q)
= (sin^XI+cos©)2 - 1- — - r

(1+COS0)

= (sin©1+cos©) (2/ sin0 \2 
1+COS0 '

Therefore, LHS = RHS 

Hence proved

39. (sec A -  tan A)2 = 1-sinA1+sinA



Ans:

To prove,

(sec A — tan A)2 = 1-sinA1+sinA 1—sin A 
1+sinA

Considering left hand side (LHS),

= (sec A -  tan A)2

1 sin A  i2
cosA cosA

= (1-sinA)2cos2A
(1—sin A) 

cos2 A

= (1-sinA)21-sin2A
(1—sinA)'
1—sin2 A

= (1-sinA)2(1+sinA)(1-sinA)
(1—sinA)'

(1+sinA) (1—sinA)

(1—sinA)= (l-s inA K I.s inA jij^

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—cos A )(l—cosA)
= (1 -cosA)(1 -cosA)(1 +cosA)(1 -cosA)

= (1-cosA)2(1-cos2A)
(1—cos2 A)

= (1-cosA)2(sin2A)
(1—cosA)' 

(sin2 A)

= (cosec A -  cot A)2



= (cot A -  cosec)2 

Therefore, LHS = RHS 

Hence proved

41. isecA-1 +isecA+i =2cosecAcotA— -\----=  2cosecAcotAsec A- 1 secA+1

Ans:

To prove,

isecA-1+ 1 secA+1 =2cosecAcotA— -\----- =  2 cosecAcotAsec A- 1 secA+1

Considering left hand side (LHS),

= secA+1+secA-1 (secA+1 )(secA-1) secA +l+secA —1 
(secA+1) (sec A—1)

= 2secA(sec2A-1) 2secA 
(sec2 A —1)

= 2secA(tan2A) 2 secA 
(tan2 A)

= 2cos2A(cosAsin2A) 2 c o s 2 A

(cosAsin2A)

= 2cosA(sin2A) 2 cosA 
(sin2 A)

= 2cosA(sinA)(sinA)) 2cosA
(sinA)(sinA))

= 2cosec A cot A 

Therefore, LHS = RHS 

Hence proved

42. cosA1-tanA+sinA1-cotA ™*A . +  *inA = sin A + COS A
1—tan A  1 —cot A

Ans:

To prove,

cosA1 -tanA + sinA1 -cotA mT~r~T +  .SinA, = sin A + COS A
1  —ta n  A  1 —cat A

Considering left hand side (LHS),



= cosA1-tanA + sinA1-cotA cof A . +  sin^ A1—tan A  1—cot A

— COSA1-sinAcosA +  SinA1 “ cosAsinA
cos A

sinA  
cos A

+ sinA
cos A  
sinA

= cos2AcosA-sinA — sin2AcosA-sinA cos2 A 
cosA—sinA

sin2 A 
cosA—sinA

-  cos2A-sin2AcosA-sinA cos2 A —sin? A 
cosA—sinA

= (cosA+sinA)(cosA-sinA)cosA-sinA
(cosA+sinA ) (cosA—sinA) 

cosA—sinA

= cos A + sin A 

Therefore, LHS = RHS 

Hence proved

. _ . (cosec A ) . (cosec A) — o _
43. (cosecAMcosecA-1) + (cosecAKcosecA+1 ) ^ ^  +  (coaecA+1) = ̂ sec2 A

Ans:

To prove,

(cosecA) (cosecA) o
(cosecAXcosecA-1) + (a*^)(c»secA+1 ) ^ ^  +  (cosecA+1) = 2sec A 

Considering left hand side (LHS),

. . . . . .  „ .  .. \  (cosecA )(cosecA+l+cosecA-l) s-  (cosecA)(cosecA+1 +cosecA-1 )(cosec2A-1) ) -------------------- ——  ------------ )
{cosec2 A—1) '

-  (2cosec2A)cot2A
(2 cosec2 A ) 

cot2 A

= (2sin2A)sin2A.cos2A (2sin2A)
sin2A.cos2A

=  2cos2A 2
cos2 A

= 2sec2A2 sec2 A

Therefore, LHS = RHS 

Hence proved

44. tan2A1+tan2A + cot2A1+cot2A *an 4 _)_ cot = 1
l+ ta ra 2A  1+cot2A

Ans:



To prove,

tan2A1+tan2A + cot2A1+cot2A tan ' f  +  4  = 1
1+tan2A l+cot2A

Considering left hand side (LHS),

— sin2 Acos2A cos2 A+sin2 Acos2A +  cos2 Asin2A cos2 A+sin2 Asin2A ■

sin ?  A  

cos^A

cos^ A + sin ^ A

cos^A

+
cos^A

sin^A

cos^ A + sin ^ A

sin^A

= sin2Acos2A+sin2A + cos2Acos2A+sin2A — 0si.n ^  , . +
cos* A+sin* A

cos2 A
cos2 A+sin2 A

= sin2A+cos2Acos2A+sin2A sin2 A+cos2 A 
cos2 A+sin2 A

= 1

Therefore, LHS = RHS 

Hence proved

ac . »  .  . .  , . cotA—cosA  _  .  . .  , .  cosecA—145. cotA-cosAcotA+cosA---- -------- - = cosecA-1 cosecA+1-------- -—-
cotA+cosA cosec A+1

Ans:

To prove,

cotA-cosAcotA+cosA cotA—cosA
cotA+cosA

= cosecA-1cosecA+1 cosecA—1 
cosec A+1

Considering left hand side (LHS),

cos A cos A
— cosA sinA - C O S A co sA s in A + C O S A  ■cos A  

sin A
+cosA

= cosAcosecA-cosAcosAcosecA+cosA cosAcosecA—cosA
cosAcosecA+cosA

cosA(cosecA—1)
= cosA(cosecA-1 )cosA(cosecA+1) coaj ^ coaec^ Jr-^

(cosecA—1)
= (cosscA-1 )(cosscA+1 ) {cosecA+l)

Therefore, LHS = RHS 

Hence proved

46. 1+cos0-sin20sin0(1+cos0) sin Q = cot 0 0



Ans:

To prove,

1+cos0-sin20sin0(1+cos0) SinJ ^  = cot 0 0sirc©(lH-cos©)

Considering left hand side (LHS),

= 1+cos0-(1-cos20)sin0(1+cos0)
1+cosQ—(1—cos2®) 

sin 0 ( l+ c o s0 )

= 1+cos0-1+cos20sin0(1+cos0) 1+COS0—l+ c o s2Q 
sira0 ( l+ c o s0 )

= cos0+cos20sin0(1+cos0) cos®+cos2Q
sinQ(l+cosQ)

cos® (1+cosQ)
= cos0(1+cos0)sin0(1+cos0) —

'  sin®(l+cosQ)

(cos®)
= (C O S0)(s in0)^y

= cot OcotO 
Therefore, LHS = RHS 

Hence, proved.

(i) 1 +cos0+sin01 +cos0-sin0 1+cosQ+sin®  
1+cosQ—sin®

= 1+sinOcosO 1+sin@  
cos0

Ans:

To prove,

1 +cos0+sin01 +cos0-sin0 l+cos®+sin®  
1+COS0—sin® = 1+sin0cos0 l + s m 0

cos®

Dividing the numerator and denominator with COS0cos@ 

Considering LHS, we get,

l+cos9+gin,Q

— 1 +cos0 +sin0 cos0  1 +cos0 -s in 0 cos0
cosQ

1 + co sQ —sinQ  
cosG

= sec0+1+tan0sec0+1-tan0 sec®+l+tanQ  
sec0+ l —tan®

= 1+sec0+tan01+sec0-tan0 1+sec®+tan®  
1+sec® —tan®

[As we know,



(sec20)-(tan20)=1 (secO+tanO)(secO-tan©)=1 (sec0+tan0)= 1 (sec© -tan© )

( s e c 2 ® )  — ( t a n 2 ® )  =  1 ]

( s e c ®  +  t a n ® )  ( s e c ®  — t a n 0 )  =  1 

( s e c &  +  t a n 0 ) =

-----------1-------------h i
. . _  . _  (s ecQ -ta n Q )

= 1(sec0-tan0)+11+secQ -tan©

= 1 +sec©-tan©1 +sec©-tan© x 1 sec©-tan© 1+ secQ —tan© 
l+ s e c 0 —tan©

X 1
secQ-tanQ

= sec0+tan0sec0 +  t a n 0

= 1+sin0cos0

Therefore, LHS = RHS 

Hence proved

(ii) sinO-cosO+1sinO+cosO-1 sin0—co sB +1 
sin 0+ cos0—1 = 1sec0-tan0 1

sec&—tan&

Ans:

To prove,

sin©-cos0+1sin©+cos©-1 sin0—cos0+ 1 
sin 0+ cos0—1 = 1sec©-tan© 1

sec0—tan0

Considering LHS, we get,

. _  _  „ . _  _  . sin0—cos0+ lsin©-cos0+1sin©+cos©-1 . „ ,-----„ .

Dividing the numerator and denominator with COS0cos0, we get,

= tan©+sec©-1tan©-sec©+1 tan 0+ sec0—1 
tan0—sec0+ 1

[As we know, (sec0+tan0)=i(sec©-tan©)(sec0 +  t a n 0 )  =  (aece_ f̂flne) ]

. .  _  _  . (s ec® —tan®)
=  1 (sec0-tan0) - 1 tan©-SeC©+1 tane_ ,ecQ+1

= tan©-sec©+1tan©-sec©+1 x 1 (sec©-tan©) tan0—secQ +1 
tan0—sec0+ 1 X 1

(sec0—tan0)

= 1 (sec©-tan©) (sec0^ QnQ)

Therefore, LHS = RHS

Hence proved



(iii) cos0-sin©+icosO+sino-1  = cosec0+cot0cosec© +  cotQ

Ans:

To prove,

cos©-sin©+icos0+sin©-i cosf , am®+ * = cosec0+cot0cosec© +  cotQcos&+sm&—1

Considering LHS, we get,

Dividing the numerator and denominator with s inO sin© , we get,

— cos0 -s in 0 + 1 sin0 cos0 +sin0 - 1 sin©

cosQ —s in Q + l
sin©

cos©+sm0—1 
sin©

= cotO+cosec©-1 cot©-cosec©+1 cotQ+cosecQ—1 
cotQ—cosecQ+1

[As we know,

(cosec20)-(cot20)=1(cosec0+cot0)
(cosec2© ) — (coi2© ) =  1 ]

(cosec© +  cotQ)(cosecQ — cot0 )  =  1

(cosec0 - c o t0 )= 1 (cosec0 +cot0 )=i(cosec©-cot0 ) (cosec© +  co£0) =  (coaec£_cotQ)

. _  . (cosecQ —cotQ)
=  1(cosec0-cot0)-1 cotG-cosecG+1 — —----------———

cctfB—cosecB+1

=  co tG -cosecG +1 co tG -cosecG +1 x  1 (cosecG -cotG ) cosecS+1 ^  ------ 1-----
cotB—cosecB+1 (cosecB—cotvy)

= 1 ( c o s e c 0 - c o t 0 ) - ^ J - ^

= cosec0+cot0cosec© +  cotQ 

Therefore, LHS = RHS 

Hence proved

(iv) (sin0+cos0)(tan0+cot0)(sin© +  cosQ)(tanQ + cotQ) = sec0+cosec0sec© +  cosec© 

Ans:

To prove,

(sin0+cos0)(tan0+cot0)(sin© +  cosQ)(tanQ +  cotQ) = cosec0+cosec0cosec© +  cosecQ

Considering LHS, we get,

= (sin0+COS0)(sin©cos0 + cos0sin©)(sin0 +  C O S 0 ) (^ | -  +  ^ | )



= ( sin20cos© +COS©+Sin©+ cos20sin© +  cosQ  +  sin@  +

= s in 0 ( t a n 0 + 1 ) + c o s 0 ( i t a n © + 1  )sin@(tan@ +  1) +  cos0 ( ^ q +  1)

= s in 0 (ta n 0 + 1  )+cos©tan©(tan0+1 ) s in @ ( t a n @  +  1) +  t a n ®  +  1)

= (sin0+cos©tan©)(tan0+1 ) (s m 0  +  ) ( t a n @  +  1) 

= (sin2©+cos2©sin©)(tan0+1 ) ( to n 0  +  1)

= ( i s m © ) ( t a n 0 + 1 ) ( ^ ) ( t o n 0  + 1 )

= Undefined control sequence YThetasin Undefined control sequence \Thetasin 

= sec0+cosec0sec0 +  c o s e c Q  

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
_  __ cosA— s  i nA cosA  co sA + 1 co s  A  si nA cosA  c o s A -1 cosA  cos^ i

cos A

sin A

cosA
co sA —1

cosA

= sinAcosA+1 — sinAcosA-1 sinA
cosA+1

sinA 
cosA—1

= sinA(icosA+i -icosA-i ) s i n A ( — \—-----------\—- )
'  '  v cosA+1 co sA -1 '

= sinA(cosA-i-cosA-icos2A-i ) s i n A {  c°ŝ cô 2J4° ^  1 ) 

= sinA(cosA-i-cosA-icos2A-i ) s i n A (  cosAĉ 2 a >S\  1 ) 

= sinA(-2-sin2A )s m A (^ = ^ - )

= 2sinA) ,2 . )
7 sinA  7

= 2 cosec A

Therefore, LHS = RHS



Hence proved

Q51: 1 + 00^ 0 1+cosec0=COSeC01 +  , cof2Q „ =  cosecQ
1 + c o s e c B

Ans:

1 + cosec2© -! 1+cosec© [vcot20=COS6C20 _1 ] Undefined control sequence \because 1 + (cosec©-1) 

(cosec©+i )i+cosec© 1 + (TOSec®~ (̂c°^ce+1) =1 +cosec©-1 [v(a+b)(a-b)=a2-b2)]

=cosec©= cosecQUndefined control sequence \because

Therefore, LHS = RHS 

Hence, proved.

Q52:cos©cosec©+1+cos©cosec©-1 =2tanO—coŝ .,  H-----°°s2 ■, =  2tanQcosecB+1 cosecyy—1

Ans:

cos0isine+1 +cosQ isin e-1  c° s®  ̂ -|— cosQ^ COS0 1+Sin0Sin0 +  co s© i-Sin0Sin0 (cos©)(sin©)1+sin© +
sinQ  sinQ  sinQ sinQsinQ  

(cosQ)(sin&)
(cos0)(sin©)1 -sin© 1+sjreQ

(1—sin@)(sin&cos@)+(sin@cosQ) 
( l+ s in 0 ) (1—sinQ)

+ (cosQ)(sinQ)
(1 -sin©)(sin©cos©)+(sin©cos©)(1 +sin©)(1 -sin©)1—sire©

sin©cos©-sin©cos©+sin©cos©+sin20cos2©1-sin2©

sin&cos@—sin@cosQ+sin@cos@+sin2@cos2Q _  . _  _  sinQcosQ _  _ . _  _  2sinQ —o oj  „/~v------------------------   r -r-----------------------------sinQcosQcos2© =  ------- r—------ 2sin©cos©= ----- ^---- Z ia n tJ =  I t a n k J
1—sin2Q cos2Q cos&

Therefore, LHS = RHS 

Hence, proved

Q53) <1 W A M 1  + WA)=1sln’A-*l„<A(l + tan°A) +  (1 +  ^

Ans:

LHS = (1 + sin2Acos2A )+ (1 + cos2Asin2A ) ( l  +  ) +  (1 +  )

__ cos2A + s in 2i4 , s in2A+cos2i4=> cos2A+sin2Acos2A + sin2A+cos2Asin2A-------- —-------- 1----------- —-----
cos2 A sin2 A

=>1 cos2A +1 sin2A [vsi n2A+COS2A= 1 ] Undefined control sequence \because

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



=> 1sin2A-sin4A . _ 1 . ,svnrA—svnrA

Therefore, LHS = RHS.

Hence Proved.

Q54) sin2Acos2B -  cos2Asin2B = sin2A -  sin2B 

Ans:

LHS = sin2Acos2B -  cos2Asin2B

= sin2A(1 -sin2B)-(1 -sin2A)(sin2A)[vCOS2A=1 —sin2A]|Undefined control sequence \because 

= sin2A-sin2Asin2B-sin2B+sin2Asin2Bsm2̂ 4 — sin2Asin2B  — sin2B  +  sin2Asin2B 

= sin2A-sin2Bsin2.A — sin2B 

= RHS

Hence Proved.

Q55: (i) cotA+tanBcotB+tanA =cotAtanB côt+1:anBA =  cotAtanB' '  cotB+tanA

Ans:

LHS = cotA+tanBcotB+tanA cotA+tanB
cotB+tanA

cos A co sB +  sin A sin B  
_____ sinA cosB _____

— cosAcosB+sinAsinBsinAcosB cosAcosB+sinAsinBcosAsinB co8 A cosB + sin A sin B  
cosA sin B

= cosAcosB+sinAsinBsinAcosB x cosAsinBcosAcosB+sinAsinB

= cosAsinBsinAcosB cosAsinB
sinAcosB

=  cotAtanB

= RHS

Hence Proved.

(ii) tanA+tanBcotA+cotB =tanAtanB tanA+tan̂  = tanAtanB
cotA+catB



Ans:

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

_  , , cos A  cosB
— sinAcosA +  sinBcosB cosAsinA+cosBsinB ------- r----------- —cos A  cosB

sin A  sinB

—  sinAcosB+cosAsinBcosAcosB cosAsinB+cosBsinAsinAsinB

sin A cosB + cosA sin B

_____ cosA cosB_____
cosA sin B + cosB sin A

sin A sin B

= sinAcosB+cosAsinBcosAcosB *  sinAsinBcosAsinB+cosBsinA sinAcosB+cosAsinB
cosAcosB X _____ sinAsinB_____

cosAsinB+cosBsinA

= sinAsinBcosAcosB sinAsinB
cosAcosB

=  tanAtanB

= RHS

Hence Proved.

Q56) cot2Acosec2B-cot2Bcosec2A=cot2A-cot2B
cot2Acosec?B — cot2 Bcosec2 A = cot2 A — cot2B

Ans:

LHS = cot2Acosec2B-cot2Bcosec2Acot2Acosec2S — cot2 Bcosec2 A 

= cot2A(1 +cot2B)-cot2B(1 +cot2A)[vcosec20=1 +cot20]

= cot2A+cot2Acot2B-cot2 B-cot2 Bcot2Acot2 A + cot2Acot2B - cot2B  - cot2 Bcot2 A 

= cot2A -  cot2B 

= RHS

Hence Proved.

Undefined control sequence \because

Q57) tan2Asec2B-sec2Atan2B=tan2A-tan2Btan2Asec2S -  sec2 Atari2B  = tan2 A - tan2B 

Ans:

LHS = tan2Asec2B-sec2Atan2Btan2Asec2B -  se(?Atan2B 

= tan2A(1+tan2B)-sec2A(tan2A)£an2A ( l +  tan2B) - se(?A{tan2A)

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



= tan2A+tan2Atan2B-tan2B-tan2Atan2Btan2 A + tan2 Atari2B - tan2B  - tan2Atan2B 

= tan2A-tan2B tan2 A — tan2B

= 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

= (asec0+btan0)2-(atan0+bsec0)2(asec0 + btanO)2 -  (atanO + bsecO)2

= a2sec20+b2tan20+2absec0tan0-a2tan20-b2sec20-2absec0tan0
a2sec20 +  b2ta n 29 +  2absec0tan6 — a2ta n 26 — b2 sec19 — 2absec9tan9

= a2sec20+b2tan20-a2tan20-b2sec20a2sec20 + ti2ta n 29 — a2ta n 29 — b2sec29 

= a2sec20-b2sec20+b2tan20-a2tan20a2sec20 — b 2sec?9 + b2ta n 29 — a2ta n 29 

= sec20(a2-b2)+tan20(b2-a2)sec20(a2 — 62) + ta n 29(b2 — a2)

= sec20(a2-b2)-tan20(a2-b2)sec20(o2 — b2) — ta n 29(a2 — ft2)

= (sec20-tan20)(a2-b2)(sec20 — ta n 29)(a2 — ft2)

= a2 -  b2 

= RHS

Hence Proved.

Q59) If 3sin0+5cos0=53sm0 +  5cos9 =  5, prove that 5sin0-3cos0=±35sm0 — 3cos9 =  ±3. 

Ans:

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

3sin0=5-5cos03sin9 =  5 -  5cos0 3sin0=5(1-cos0)3sm0 =  5(1 -  cos9) 3sin0=5(i-cose) 
(1-cos9)1+cos93sin0 =  —--------------- “ 3sin0=5(1-cos29)1+cos93sm0 =   ̂ 3sin0=5sin291+cos9

3sin9 = ,sm2ea 3+3cos0=5sin03 +  3cos0 =  5sin9 3=5sin0-3cos03 =  5sin9 — 3cos91 -\-cosd

= RHS



Hence Proved.

Q60) If COSec0+COt0cosecd +  cot6=m and COSec0-COt0cosec0 — cotO=n, prove that mn = 1. 

Ans:

LH S = mn

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

= cosec^-cot^cosec2 9 — cot2 6 

= 1

= R HS

H ence  P roved .

Q 62 . If Tn=sinn0+cosn0TTl =  s i n n 0  +  c o s n 0 , prove that T3-T5T1 = t5-t7t3
T3- T b _  T5- T r 

T\ T3

Ans:

LH S = (sin39+cos39)-(sin59+cos59)sin9+cos9

= sin39(1 -s in29)+cos39(1 -cos29)sin9+cos9

(sin3 6+cos3 0) -  (sin5 9+cos5 9) 

sin9+cos0

sin30 (l—sin29')+cos39 (l—cos20)

= sin39xcos29+cos39xsin29sin9+cos9

sin9+cos0 

sin39xcos?9+cos39x sin20

=  sin29cos29(sin9+cos9)sin9+cos9

= s i n20cos20 s i n 2 9  c o s 2 9

sin9+cos9

sin2 9cos2 9(sin9+cos0) 
sin0+cos0

R H S = M iss ing  c lo se  b race  Missing close brace

= M iss ing  c lo se  b race  Missing close brace

= sin59xcos29+cos59xsin29sin39+cos39
sin3 9x cos2 9+cosb 0 x sin2 0

sin3 9+cos3 9

=  sin29cos29(sin39+cos39)sin9+cos9 ■ sin0+cos0

= s i n20cos20 s i n 2 d c o s 2 6

'• Undefined control sequence \therefore LH S = R H S H ence  p roved  .



Q 63 . (tan0+icose) + (tan 0 -ico s9 ) ( t a n O  +  ^ - ) 2 +  ( t a n d  -  ^ - ) 2 = 2(i+sin20i-sin20)2 (  

Ans:

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

= tan20+sec20+2tan0sec0+tan20+sec20-2tan0sec0
t a n 26  +  se c ?  9  +  2 t a n 0 s e c 0  +  t a n 20  +  s e c 2 6  — 2 ta n Q s e c Q

= 2tan20+2sec202tan2 9 +  2 sec2 9 

= 2[tan20+sec20]2 [tan20 +  sec2 9]

= 2[sin20cos20+ 1cos2e]2 [ ^ f  +  ^

= 2 ( 1+sin20cos20)2  

= 2 ( 1+sin201-sin20 ) 2 ( ^ )

= RHS

Undefined control sequence \therefore LHS = RHS Hence proved .

Q 64 . ( 1sec29-cos29 +  1cosec29-sin2)s in 20COS20 ̂ +sec28—cos29 cosec28—sin2 )
I s i n 26 c o s 2 9  =

1 -sin20cos202+sin29cos20 1—sin29co^9
2+sin20cos20

Ans:

[ 11cos20-COS20 + 11sin20- sin20]sin20COS2 ----- 2------- 1-------k—
—“ — cos20 —^— sin20

-  cos^d sin^d

s i n 29 c o s 2

— [  11 -cos4 0cos2 0 +  11 -s in4 0sin2 0 ]sin20cos20 i
loosed
coŝB

+ i
1 —sin^Q

sin2#

s i n 29 c o s 29

= [ cos201 -cos40 +  sin201 -s in40 ]si n20COS20 COS2 0  

1—COS40 + sin20 
1—sin^O s i n 29 c o s 29

= [ cos20cos20+sin20-cos40 +  sin20cos20+sin20-sin40 ]si n20COS20

cos2 6 + sin2 9
s i n 29 c o s 26cos20+sin20—cosi 8 cos29+sin29—sini 9 _

[ cos20cos20(1 -cos20)+sin20 +  sin20cos20+sin20(1 -s in20) ]si n20COS20

cos2 6
cos20 (l—cos20)+sin29 cos29+sin28 (l—sin26) _

sin20
s i n 29 c o s 26

1+sin26 \  
1—sin29 )



= [cos29cos29sin29+sin29 + sin29cos29+sin29cos29lsin20COS20 cos2 6 + sir? 8
L J [  cos2 Osin2 8+sin20 cos28+sin20cos2O

s i n 29 c o s 26

= [cos29sin29(cos29+1) + sin29cos29(sin29+1)]sin20COS20 cos20 + sin2 8
_ sin28(cos20+1) cos26(sin26+1) _

s i n 2 0 c o s 2 6

-  cos
■ O n  O n  cos48(sin28+ l)+sin i 8(cos28+l) , 9 9 _

,9(sin29+1 )+sin49(cos29+1 )sin29cos29(cos29+1 )(sin29+1)SIn 0COS 9 sin2 9cos2 0{cos20+1){sin2 0+1) Sin 9cos 9

= cos49(sin29+1 )+sin49(cos29+1 )(cos29+1 )(sin29+1)

= cos49+cos49sin29+sin49+sin49cos291 +sin29+cos29+cos29sin29

cos40(sin20+ l ) + s i n 40(cos20+ l )

(1cos2 0+1) (sin2 8+1)

cos4 0+cos4 0sin 2 6+sin4,8+sin4 0cos2 0

1-2sin29cos29+sin29cos29(cos29+sin29)1+1+cos29sin29

1—sin28cos28

1+ s in 2 8 cos2 0+cos2 8sin2 8

1—2 sin2 Ocos2 0+sin2 Ocos2 8 (cos2 8+sin2 8) 

l + l + c o s 20sin 20

= 1-sin29cos292+sin29cos29 2+ s in 20cos20

Undefined control sequence \therefore LHS = RHS Hence proved .

Q  65 . (i) . [l+sin0-cos01+sin0+cos0]

Ans:

1+sinO—cosO
1+sin8+cos0 =  1 -C O S 0 1 + C O S 0

1—cosO 
1+cos8

2 ‘ 

= (l+sin9-cos91+sin9+cos9x  1+sin9-cos91+sin9-cos9) ^  l+sirefl+cosfl X  1+siw fl-cosfl)

= [ (1 +sin9-cos9)2(1 +sin9)2-cos29 ]
(1+sin0—cos8)2 
(1+sinfff —cos28

[  (1 )2+sin29+cos29+2x 1 xsin9+2xsin9(-cos9)-2cos91 -cos29+sin29+2sin9 ]

1 2
( l )2+sin2 0+cos2 0+2 x 1 x sin0+ 2 x sin8(—cos0)—2cosd 

1—cos2 8+sin2 0+2sind

= [ 1+1+2sin9-2sin9cos9-2cos9sin29+sin29+2sin9]

= [ 2+2sin9-2sin9cos9-2cos92sin29+2sin9 ]
2 r

l+ l+2sin8—2sindcos8—2cos8 
sin2 0+sin2 8+2sin0

22+2sin8—2sin8cos8—2cos8 
2sin28+2sin8

= [ 2(1 +sin9)-2cos9(sin9+1 )2sin9(sin9+1)]
2 r 2 (1+sin8)—2 cos8(sin8+1) 

2sin0(sin8+l)

-1 2

=  [  (1+sin9)(2-2cos9)2sin9(sin9+1)]
2 r (l+sind)(2—2cos0)

2sin8(sin8+l)

= [(2-2cos9)2sin9]
2 r (2—2 cosd) 

2 sinO

1 2



2 r
= [(1-cos9)sin9]

(1—cosO) 
sinO

1 2

= (1 -cos9)21 - cos29
(1—cosO)2 
1—cos2 6

= (1 -cos9)x(1 -cos9)(1 -cos9)(1 +cos9)
(1—cosO) x  (1—cosff) 
( l —cos0)(l+cosO)

= 1-cos91+cos9
1—cosB
1+COS0

Undefined control sequence \therefore LHS = RHS Hence proved .

Q  65 (ii) . 1+sec0-tan01+sec0+tan0 1+sec9—tan0 
1+secO+tanO = 1-sin0cos0 1—sinQ 

cosO

Ans:

= LHS = 1 +sec9-tan91 +sec9+tan9
1+secO—tanO
1+secO+tanO

(sec2 0—tan2 0)+(secO—tariff) 
= (sec29-tan29)+(sec9-tan9)1+sec9+tan9  ---------1-|-secO+tand----------

s e ( ? 9  — t a n 20  =  1]

[since, sec20-tan20=1

= (sec9-tan9)(sec9+tan9)+(sec9-tan9)1 +sec9+tan9
(sec0—tan9)(sec0+tan0)+(sec8—tan0) 

1+sec0+tan0

= (sec9-tan9)(1 +sec9+tan9)1 +sec9+tan9
(sec0—tan0)(l+sec9+tan9) 

1+sec0+tan0

= (sec0-tan0)(sec0 — t a n Q )

-  1cos9 —sin9cos9 sinO

-  1-sin9cos9

cosO COS0 

1—sinO
cosO

Undefined control sequence \therefore LHS = RHS Hence proved .

Q 66 . ( sec A + tan A -  1 ) ( sec A -  tan A + 1) = 2 tan A 

Ans:

= (secA+tanA-{sec2A-tan2A})[secA-tanA+(sec2A-tan2A)]
( s e c A  +  t a n A  — { s e c 2A  — t a n 2A } )  [ s e c A  — t a n A  +  (sec2 A  — t a n 2A ) ]

(secA+tanA-(secA+tanA)(secA-tanA))[secA-tanA+(secA-tanA)(secA+tanA)]
{ s e c A  +  t a n A  — ( s e c A  +  t a n A )  ( s e c A  — t a n A ) )  [s e c A  — t a n A  +  ( s e c A  — t a n A )  ( s e c A  +  t a n A ) ]



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

= (sec2A-tan2A)(1 -secA+tanA)(1 +secA+tanA)
(sec2 A — tan2 A) (1 — secA +  tanA) (1 +  secA + tanA)

= (1 — 1cosA +  sinAcosA)(1 +  1cosA +  s inA cosA )fl-------+  sin̂  ^ f l  H----------- +  sin̂  ^
v 7 v '  \  cos A cos A )  \  cos A cos A J

= ( cosA-1 +sinAcosA)(cosA+1+sinAcosA) ^ ^ ^ c o s A ™ ^  )

= ( (cosA+sinA) -1cos2A ) I ------- --------------  J

/ o. . <3. \ i cos2 A + s in2 A+2sinAcosB—l  \
= ĉos"!A+sirv,!A+2sinAcosB-1cos2A M --------------- cos2 A ---------------J

= ( 1+2sinAcosB-1cos2A) ^ 1 ^

= (2sinAcosBcos2A ) ( 2sî 2c°sB)

= 2 tan A

Undefined control sequence \therefore LHS = RHS Hence proved .

Q 67 . (1 + cot A -  cosec A )(1 + tan A + sec A ) = 2 

Ans:

LHS = (1 + cot A -  cosec A )(1 + tan A + sec A )

= (1 + cosAsinA_  1sinA)(1 + sinAcosA+ 1cosA)(1  +  003^ ------f l  +  ^ 4  H--------------'  \ sm A  sm A  J \ cos A  cos A  J

. . . . \ /  » . » . . \ (  sinA+cosA—1 \  (  cosA+sinA+1 \= (sinA+cosA-1sinA ) (  cosA+sinA+1 cosA ) I ------  ^ ------  I I ------ cx>sA------ )

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

= sin2A+2sinAcosA+cos2A-1 sinAcosA sin2 A+2sinAcosA+cos2 A —1 
sinAcosA

. . . .  . \ /  l+2sinj4.cosi4—1 \= 11+2sinAcosA-1sinAcosA II ------ :— ----- I
'  y  sinAcosA )

= 2

Undefined control sequence \therefore LHS = RHS Hence proved .



Q 68 . (cosec0-sec0)(cot0-tan0) ( c o s e c d  -  s e e d )  ( c o t d  -  t a n d )  = (cosec0+sec0) 
(secOcosecO—2 ) ( c o s e c d  +  s e e d ) ( s e c d c o s e c d -  2)

Ans:

LHS = (cosec0-sec0)(cot0-tan0) ( c o s e c d  -  s e e d )  (c o t d  -  t a n d )

[lsin9— 1cos9][cos9sin9 — sin9cos9] [— ------ ~̂q \ — [cos9-sin9sin9cos9][cos29-sin29sin9cos9]

cosG—sinO cos2 G—sin2 G
sinGcosG sinGcosG [ (cos9-sin9)2(cos9+sin9)sin29cos29 ]

(cosO—sinfff (cosG+sinG) 
sin2Geos20

RHS = (cosec0+sec0)(sec0cosec0-2)(cosec0 +  s e e d )  ( s e c d c o s e c d -  2) 

[ls in 9 + 1co s 9 ][lco s9 -1s in 9 -2 ][^  +  _L_] [ -1 ^  -  -  2]

= [ sin9+cos9sin9cos9 ] [ 1 -2sin9cos9sin9cos9 ] sinG+cosG 1—2 sinGcosG
sinGcosG sinGcosG

= [ sin9+cos9sin9cos9 ] [ cos29+sin29-2sin9cos9sin9cos9 ] sinG+cosG cos2 G+sin2 G—2sin0cos0
sinGcosG sinGcosG

= [ (cos9-sin9)2(cos9+sin9)sin29cos29]
(cosG—sinG)2 (cosG+sinG) 

sin2Geos20

Undefined control sequence \because

[vcos20+sin20=1]

Undefined control sequence \therefore LHS = RHS Hence proved .

_  __ . . . .  . . . .  cosAcosecA—smAsecA _ _ .  .Q 70 . cosAcosecA-sinAsecAcosA+sinA------------7-—:— ---------= COSec A — sec AcosA-\-smA

Ans:

LHS = cosAcosecA-sinAsecAcosA+sinA cosAcosecA—sinAsecA 
cosA+sinA

= cosAx isinA-sinAx icosACOsA+sinA
cos A x  —L - — sinAx  —L-
_________sinA___________ cos A

cosA+sinA

cos A  sinA

— cosAsinA- sinAcosA C O S A + S in A  sinJ  ̂ cosA
cosA +sm A

cos^ A —sin^A

— cos^A-sin^AcosAsinA C O S A + S in A  cosA sinA —
c o s A + s in A

= cos2A-sin2AcosAsinA *  1 cosA+sinA 008 sin A  x

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

cosAsinA cosA+sinA

(cos A—sinA) (cosA+sinA)
cosAsinAx (cosA+sinA)

= (cosA-sinA)cosAsinA
(cosA—sinA) 

cosAsinA

cos A sinA= cosAcosAsinA- sinAcosAsinA
cosAsinA cosAsinA



= 1 sinA — 1 cosA ——7sinA
1

cosA

= cosecA-secA cosecA  — se cA

= RHS

Undefined control sequence \therefore LHS = RHS Hence proved .

Q 71 . sinAsecA+tanA-1 +  cosAcosecA+cotA-1 sinA
secA+tanA—1 + cosA

cosecA+cotA—1 = 1

Ans:

LHS : sinAsecA+tanA-1 + cosAcosecA+cotA-1 sinA
secA+tanA—1 + _____ cosA_____

cosecA+cotA—1

— sinAlcosA+sinAcosA- 1 "I" COSAlsinA+cosAsinA- 1
sinA

1 | s i n A _^
cosA  cosA

+ cosA
1  | c o s A _

sin A  sinA

—  Si nA 1 +sinA-cosAcosA "I" COSA 1 +cosA-sinAsinA
sinA

1+sinA-cosA
cosA

+ cosA
1 + co sA -s in A

sinA

= sinAcosAI +sinA-cosA + cosAsinAI +cosA-sinA sinAcosA
1+sinA-cosA + cosAsinA

1+cosA-sinA

=  (s in A c O S A ) [l1 + s in A -c o s A + 11+cosA-sinA] ( s in ^ 4 c o s > l) 1
1+sinA-cosA + 1

1+cosA-sinA

= (sinAcOSA)[2cosA-sinA+sinA+sinAcosA-sin2A-cosA-cos2A+cosAsinA]

(s in A c o s A )
cosA—sinA+sinA+sinAcosA—sin2A —cosA—cos2A+cosAsinA

= (sinAcosA)[ 21 -sin2A-cos2A+2sinAcosA] ( s in A c o s A )
1—sin2 A —cos2 A+2sinAcosA

= (si PlAC0SA)[ 21-(sin2A-cos2A)+2sinAcosA] (sinAcosA)
l —(sin2A —cos2A)+2sinAcosA

= (si n AcosA)[ 21 -1  +2sinAcosA] (s in A c o s A )  

= (sinAcosA)*22sinAcosA (s in A c o s A )  x

1—1+2 sinAcosA

2 sinAcosA

1

RHS

Undefined control sequence \therefore LHS = RHS Hence proved .

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



Ans:

tanAfsec^A)2 + cotA(cosec2A)2 tan A  -)- -—cat-^ [1 +tan2 A = sec2 A , 1 +cot2 A = cosec2 A ]
(sec2 A) (cosec2 A)

sin A  cos A

-  sinAcosASeC^A+cosAsinACOSeC^A - ssŝ -  +  — ^ 7 7
sec4A cosec4 A

sin A  cosA

— sinAcosA 1cos4A cosAsinA 1sin4A coŝ  - | -

co b4A  sin4A

= sinAcosA Xcos4A1+cosAsinA x sin4A1 ^ 4  x  ££T ^ L +  ^ 4  xcosA  l  s in A  1

= si nAxcos3A+cosAxsi n3AsinA x cos3A  +  co s A  x s in 3A  

= sinAcosA(cos2A+sin2A)smAcos-A (cos2 A  +  s in 2 A)

= s i n Acos AsinAcos A

Undefined control sequence \therefore LHS = RHS Hence proved .

Q73. sec4A(1-sin4A)-2tan2A=1 sec4A (1  -  s in 4,A )  -  2 ta n 2A  =  1 

Ans:

Given, L.H.S = \(secA{4}A(1\;-\;sinA{4}A)\;-\;2tanA{2}A 

= [latex]secA{4}A\;-\;secA{4}A\;\times \;sinA{4}A\;-\;2tanA{4}A\)

= sec4A-(icos4Axsin4A)-2tan4Asec4A -  x s in 4A )  -  2 ta n 4A

= sec4A-tan4A-2tan4Asec4 A -  t a n 4 A  -  2 ta n 4A  

= (sec2A)2-tan4A-2tan4A(sec2A)2 -  t a n 4A  -  2 ta n 4A  

= (1+tan2A)2-tan4A-2tan4A (l +  t a n 2A ) 2 -  ta n 4A  -  2ta n 4A  

= 1+tan4A+2tan2A-tan4A-2tan4A l +  t a n 4 A  +  2 ta n 2A  -  t a n 4 A  -  2 ta n 4A  

= 1

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

,  cot2A(secA — 1)
Q74. cot2A(secA-1 )1 +sinA----1 + s i n A ------ SeC2A[ 1-sinAI+sinAjsec2 A[

Ans:



Given, L.H.S = cot2A(secA-1)1+sinA ^  ^

Here, si n2A+cos2Asin2 A  +  cos2 A  =  1
c o s2A  / 1

-  0 o /  a \a • ■ a sin2A  '  cosA— coszAsin2A(icosA—1 )1+sin A ---- \-\-sinA----

— cos^As in2  A  (1 -cosAcosA ) 1 + S \n A
cos2A  / 1— cosA 

sin2A  V cosA

1 -\-sinA

co s A x c o sA  / 1—cosA  \

.  . . . . . (1 - cos2A )  '  coaA '
cosAxcosA(i - cos2a ) ( 1 -cosAcosA) 1 + s i n A --------1  -\-sinA------

= (cosA)(1+cosA) 11+sinA (cos A)
(1+cosA) 1+sinA

Solving,

RHS => sec2a[l-sinAl+secA]sec2a [ | ^ ^ j ]

= 1cos2A[l-sinA1+secAl— 7—
cos2 A

= 1cos2A[l-sinA1+secAl— 7—
cos* A

r 1—sinA i 
l 1+secA  J

[ 1—sinA -| 
 ̂1+secA *

= 1 cos2A [ 1 -sinAcosA+1 ]COSA COS A

= (1-sinA)(cosA+1)(cosA)
(1—sinA) 

(cosA +l)(cosA )

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

„  (1—sinA) 1+sinA
= (1-sinA)(cosA+1)(cosA)x 1+sinA1+sinA7-----77777---- 77 X ——:—7'  (cosA +l)(cosA ) 1+sin A

2 ,  (12—sin2A)
= (1 -sin2A)(cosA+1 )(cosA)(1 +sinA) {cosA+1)[cosA){l+sinA)

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

= cosA(cosA+1 )(1+sinA) {cosA+^ +sinA)

Hence, LHS= RHS

Q75. (1+cotA+tanA)(sinA-cosA)(l +  co t A  +  ta n  A )  ( s in  A  -  cos A )  = secAcosec2A

cosecAsec2A cosec-̂  = sinAtanA — cotAcosA
seer A

Ans:

Given, L.H.S = (1+cotA+tanA)(sinA-cosA)(l +  c o t A  +  ta n  A )  ( s in A  — cos A )

secA 
cosec2A



=>sinA -cosA + cosAsinA * s i n A ^ 4  x  s in A  -  cotAcosA + sinAtanA -  sinAcosA x COS A ̂ 4 "  x  cos AsinA cosA

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

= >  sinA -  cosA + cosA -  cotAcosA + sinAtanA -  sinA 

=> sinAtanA -  cosAcotA

= >  secAcosec2A — cosecAsec^A coaec^
cosec*A sec* A

Here, secA = icosA 1
cosA and cosecA = isinA-— rsinA

=> sin2AcosA sin2 A 
cosA — cos2AsinA cos2 A 

sinA

=>  sin2A-cos2AcosAsinA sin2 A — cos2 A 
cosAsinA

=> (s inA x SinAcosA) ( s in A  X -  (COSA* CosAcotA)(c o s A  X

=> sinAtanA -  cosAcotA

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

Q76. If xaCOS0+ybsin0^cosO +  ^sinO  = 1 and xaCOS0-ybsin0^cos0 — |s in O  = 1, prove that

x V + y V j-  +  ^ = 2

Ans:

Given,

=> (xacos0+ybsin0-cos0 +  %sinO)2 + (xaCOS0-ybsin0-cos0 -  fs m 0 )2 = 12 + 12
CL O  CL 0

=> x2a2 COS20+ y2b2Sin20+ 2xyab COS0Si n0+ x2a2 Si n20+ y V  ~ 2xyab Si n0COS0

^ rc o s 20 +  ^ j s i n 26 +  cosQsinQ  +  ^ s in 26 +  s indcosO  = 1 + 1a* b ab a* b ab

=> x2a2cos20+y2b2sin20+x2a2sin20+y2b2sin20^-cos20 +  ^ - s i n 2Q +  ^ s i n 29  +  s i n 2 0  = 2
Cl 0 CL O

=>COS20[x2a2 + y2b 2]cos29 [ ^  +  ^ -] + s in20[x2a2 + y2b 2]s in 26 [ ^  +  =2
CL f) CL

=> (cos20+sin20)[x2a2+y2b2](cos20 +  s in 26) [ ^  +  ^ -] = 2 

Here cos2A +sin2A = 1

=> (1) [\frac{xA{2}}{aA{2}}\;+\;\frac{yA{2}}{bA{2}}][/latex] = 2

=> [\frac{xA{2}}{aA{2}}\;+\;\frac{yA{2}}{bA{2}}][/latex] = 2



Q77. If cosec0-sin0=a3cosec0 — sinO = a3, sec0-cos0=b3sec0 — cosQ = ft3, prove that 

a2b2(a2+b2)a262(a2 + 62) = 1

Ans:

Given, cosec0-sin0=a3cosec0 — sinQ = a3

Here, cosec0=isine cosecQ —  -4^sin 0

=> isine —r-T -  sinQsinO = a3a3

= >  1-sin20sin0 - — = 3  3a3smv

Here cos2A +sin2A = 1

= >  cos29sin9 = a3a3
sm 0

___  2 3 _  . 13_ cos 3 0 _  _- >  cos 9sin 9 ------ j-------a
sin  3 0

Squaring on both sides

____ ?  _  4 3 „  . 2 3 „  COS 3 0
- >  a -  cos 9sin 9 -----—

sin 3 0

sec0-cos0=b3sec0 -  cosO = b3

=> loose - cosQcosQ = b3&3cos 6

=>  1 -cos20cos0 ----- 9£!iJL = b3fê
COSO

= >  Sin20 c o s 0 ^  = b363
COSO

______  2 3 „  1 3 „  sin 3 0 _  u->  sin 9cos 9 -----—  -  b
COS 3 0

Squaring on both sides

__ „ l. 2  _  ■ 2 3 _  s i n  3 0- >  b -  sin 9cos 9 ----- 2
COS 3 0

Now, a2b2(a2+b2)a2fe2(a2 + b2)
i  i i i

__  4 3 _  . 2 3 _  cos 3 0 v  . . . 4 3 _  23 _  sin  3 0 / 4 3 _  . 2 3 _  COS 3 0 , . 43 _  2 3 _  sin  3 0 x=> cos 9sin 9 — * X  sin 9cos 9 ( cos 9sin 9 — + sin 9cos 9 — )
sin 3 0 cos 3 0

.2
sin  3 0 cos 3 0

=> COS 0cos s 0 sin 0sm 3 Q( Missing close brace Missing close brace sin 0sm 3 0}[/latex]

= 1



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

Q78. If acos3 00 + 3acos00 sin20sm 20 = m, asin30sm 30 + 3aCOS20cos20 Sin0sm0 = n, prove that 

(m +n)23(ra +  n)s + (m -n )23(m  — n)s = 2(a) 23 (a) 3

Ans:

Given, (m+n)23(m +  n ) l + (m-n)23(m — n ) l 

Substitute the values of m and n in the above equation

=> (\(( acos3 [latex]\theta\) + 3acos00 s in20 s in 20\;+\; asin3Q s in 39  + 3aCOS20cos20 s in0sm 0)A{\frac{2} 

{3}}[/latex] + (\(( acos3 [latex]\theta\) + 3acos00 sin20 s in 20\;-\; asin30 sm 30 -  3aCOS20cos20 sin0 
sm 0)A{\frac{2}{3}}[/latex]

=> (a)23(a) f  ( (\(( cos3 [latex]\theta\) + 3cos00 sin20sm20\;+\; sin30sm30 + 3cos20cos20 sin0 
sm0)A{\frac{2}{3}}[/latex] + (a)23(a )“3 ( (\(( cos3 [latex]\theta\) + 3cos00 sin20sira20\;-\; sin30sm30 -  
3COS20cos20 sin0sm0)A{\frac{2}{3}}[/latex]

=>(a)23(a)t ((cos0 +sin0 )3)23((cos0 +  sm0)3) f  +(a)23(a)s ((cos0 -sin0 )3)23 

( ( c o s 9  — s i n 9 ) 3 )  3

=> (a)23(a) 3 [ (cos0 +sin0 )2(cos0 +  s i n f f ) 2 ] +  (a)23(a)s [ (cos0 -sin0 )2(cos0 — s i n f f ) 2 ]

=> (a)23(a)f ( (cos20 +sin20 +2 sin0 cos0 )(cos20 +  s in 20 + 2s inQ cosff)) + (a)23(a)i ( 
(cos20 +sin20 - 2 sin0 cos0 )(cos20 +  s in 29 — 2 s in 0 c o s ff))

=> (a)23(a)i [ 1 + 2 sin0cos0 2sm0cos0] + (a)23(a)l [ 1 -  2 sin0 cos0 2 sm0cos0]

=> (a)23(a) f  [1 + 2sin0cos02sin0cos0] + 1 -  2sin0cos02sm0cos0]

=> (a)23(a)f(1 +1)

=> 2(a)23 (a) f 

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

Q79) Ifx=acos30,y=bsin3©,provethat(xa)23+(yb)23=1

I f  x  =  acos3© , y  =  b s in 3@, p ro v e  th a t  ( |-)  3 +  ( | )  3 =  1 

Ans:

x=acos30 :y=bsin30 a; =  acos3©  : y  =  b s in 3©  xa=cos30 :yb=sin30 ^ =  cos3©  : |  =  s in 3©



=[cos30 ]23+[sin30 ]23= [cos30 ]t  + [sm 30 ] l  =cos20+sin20(vcos20+sin20=1) 
Undefined control sequence \because

=1

Hence proved.

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

Q80) Ifacos0+bsin0=mandasin0-bcos0=n,provethata2+b2=m2+n2
I f  acosQ  +  b s in Q  =  m  a n d  a s in Q  — bcosQ  =  n, p ro v e  th a t  a2 +  b2 =  m 2 +  n 2

Ans:

R.H.S=m2+n2i2. H . S  =  m 2 + n 2

=(acos0+bsin0)2+

(asin0-bcos0)2=a2cos20+b2sin20+2absin0cos0+a2sin20+b2cos20-2absin0cos0=a2cos20+b2(
Undefined control sequence \because

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

= m2 + n2

Q81: lfcosA+cos2A=1 ,provethatsin2A+sin4A=1
I f  cos A  +  cos2 A  =  1, p ro v e  th a t  s in 2 A  +  sin4 A  =  1

Ans:

Given- cos A + cos2 A = 1 

We have to prove sin2 A + sin4 A = 1

Now, cos A + cos2 A = 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 + cos2 A =1 

Hence proved.

Q82:

lfcos0+cos20=1,provethatsin120+3sin1o©+3sin8©+sin6©+2sin4©+2sin2©-2=1
If c o s 0  +  c o s 2 ®  =  1, p r o v e  that s i n 12®  +  3 sm lo0  +  3sm 80  +  s i n 6 ®  +  2s i n 4 ®  +  2s i n 2 ®  — 2

Ans:

COS0+COS20=1 COS® + COS2®  =  1 COS0=1-COS20COS0 =  1 — cos2® 

cos0=sin20cos0 =  sin2® ..... (i)

Now,sin12O+3sin10O+3sin8O+sin6O+2sin4O+2sin2O-2
Now, sin12® +  3sin10® +  3sin8® + sin6® +  2sin1® + 2sin2® — 2 = 
(sin40 )3+3sin40.sin20(sin40+sin20)+(sin20 )3+2(sin20 )2+2sin20 -2  
=  (sin4®)3 +  3sin4®. sin2®(sin4® + sin2®) + (sin2®)3 +  2(sm2©)2 +  2sin2® - 
Using(a+b)3=a3+b3+3ab(a+b)andalsofrom(i)cosO=sin20  
Using (a + b)3 =  a3 + b3 + 3ab(a + b) and also from (i) cos0  =  sin2® 
(sin4O+sin2O)3+2cos2O+2cosO-2(sm40  + sin2®)3 + 2cos2® + 2cos® - 2 
((sin2O)2+sin2O)3+2cos2O+2cosO-2((sin20 )2 +  sin2 ®)3 + 2 cos2® + 2 cos® — 2 
(cos20+si n20 )3+2cos20+2cos©-2 (cos2 0  +  sin2 ®)3 + 2 cos2® + 2 cos® — 2 
1+2cos20+2sin20-2[vsin20+cos20=1]fiUndefined control sequence \because 1+2(cOS20+sin20)-2
1 +  2(cos20  +  s m 20 )  -  2 1 +2(1 ) - 2 l  +  2(1) - 2 = 1 = 1

L.H.S = R.H.S

Hence proved.

Q83: Given that: (1 +cosa)(1 +cos(3)(1 + c o sy )=(1 -cosa)(1 -cosP)(1 -cosy)
(1 +  c o s a )(l +  c o s /3 ) (  1 +  c o s j )  =  (1 — c o s a )(l — c o s /3 ) (  1 — c o s j ) .  Show that one of the values of 
each member of this equality is sinasinPsinY sinct sin/3 s in 'y .

Ans:

We know that 1+cos0=1+cos2©2-sin2©2=2cos2©2l +  c o s 0  =  1 +  c o s 2 ® — s i n 2 ® =  2 c o s 2 ®



=>2cos2a2 .2cos2p2 .2cos2y2.....(i)=>- 2cos2f.2 c o s 2|.2 c o s 2| ......... ( i )

Multiply(i)withsinasin(3sinYanddivideitwithsameweget
M u lt ip ly  ( i)  w ith  s in a  sin/3 s in 'y and d iv ide  i t  w ith  same we get

8cos2a2.cos2p2.cos2v2sina.sinp.sinYx S in a .S in (3 .S in Y

>2cos2a2.cos2p2.cos2Y2xsina.sinp.sinYsina2.sinp2.sinY2:

8 COS2  77 .COS2 4  -COS2  77

sin'y x  s in a . sin/3. s in 7

2cos2^ .  cos2^. cos2 -/r xsina. sin/3. sin'y
• a  • (3 . 7

s zn — . s zn — . szn —

sina.sin(3.sinYxcota2 .cotp2 .coty2 s in a . sin/3. sin 'y x c o t ^ .  cot-§. c o t |  RHS(1-cosa)(1-cos(3) 

(1-cosY)i2Jy<S' (1 — c o s a )(l — cos/3)(l — cos'y)

We know that 1-cos0=1-cos2©2+sin2©2=2sin2©2l — cos0 =  1 — cos2y  +  s in 2 ® =  2s in 2y

=>2.sin2a22.sin2p22.sin2Y2=  ̂2 .s in 2-f 2.s in 2|  2.s in 2 |

Multiply(i)withsinasin(3sinYanddivideitwithsameweget
M u lt ip ly  ( i)  w ith  s in a  sin/3 s in 'y and d iv ide  i t  w ith  same we get

8sin2a2.sin2p2.sin2Y2sina.sinp.sinYx S in Q .S in (3 .S in Y -
Ssin2 1  .sin2 ^  .sin2 y  

sina.sin/3.siny x  s in a . sin/3. s in 7

>8sin2a2.sin2p2.sin2y2Xsina.Sinp.sinY2sina2COSa2.2sinp2COSp2.2siny2COSy2 :
8sin 2-|. sin2^ . sin2 xsina. sin/3. sin'y 

2sin^cos^ . 2sin^cos^ . 2sin-^cos-^

=>sina.sin(3.sinyxtana2 .tanp2 .tany2 ^» s in a . sin/3. s in 'y x t a n ^ .  i a n | .  t a n \  

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

Q84: if sin©+cos0=x,provethatsin6O+cos60=4-3(x2-i)24

s in 0  +  cos0 =  x, prove th a t  s in 60  +  cos60  =  4 ^ .

Ans:

sin0+cos0=xsin0 +  cos0 =  x 

Squaring on both sides

(sin0+cos0)2=x2(sin0 +  cos©)2 =  x 2 =>sin02+cos02+2sin0cos0=x2
s i n 0 2 +  c o s © 2 +  2sin® cos®  =  x 2 •'•Sin0COS0-x2-12....... (i) Undefined control sequence \therefore

Weknowthatsin20+cos20=1 W e know  th a t  s in 20  +  cos20  =  1 

Cubing on both sides

(sin20+cos20)3=13(sin20  +  cos20 ) 3 =  l 3 sin60+cos60+3sin20cos20(sin20+cos20)=1 
s in 6® + cos6® + 3 s in 2®cos2® (s in 2® + cos2® ) = 1 =^sin60+cos60=1-3sin20cos20  
=> s in 6® +  cos6®  =  1 — 3s in 2®cos2®  =^sin60+cos60=1-3(x2-i)24

s in 6®  +  c o s 60  =  1 — 4 ^  .•■sin60 + C O S 60 -4 -3 (x 2-1)24 Undefined control sequence \therefore



Ans:

Given, x = asec6cos<|)asecdcos<f>

y = b s e c B s \r \ ty b s e c O s in < j)

z= ctan tyctan< j>

squaring x,y,z on the sides

x2x 2 = a 2sec20cos2<t>a2 sec2 0eos2 0

x2a2 ^  = sec20cos2<()sec2 6 c o s 2 4> —  1

y 2y 2 = b2sec20sin2<(>&2 sec2 0s in20

2
y2b2 = sec20sin2<|)sec2 0  s i n 2 6  —  2

z 2z 2 = c2tan2<()c2ta n 20

z2c2 J  = tan2(f)tan2</) ------ 3

Substitute eq 1,2,3 in x2a2 + y2b2 -  z2c2 4  +  4  _  4az b &

=> x V  + y V - z 2̂  +  4 - 4ai b c1

=> sec20cos2(f)sec20cos20  + sec20sin2(f)sec2 6 s i n 2 (f> -  tan2(f>ian20  

=> sec20(cos2<|)+sin2<t))sec20(cos20  +  s i n 2(j)) - t a n 2<(>tan20  

We know that, COS2<(>+sin2<|>cos20  +  s i n 2 (f> =  1 

=> s ec ^ s ec 2 0(1) -  tan2<t>tan2 >̂

And, sec20 -ta n 20sec20 — t a n 20 = 1  

=> 1

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

Q85. If x = asecOcos(|iasecdcosfa y =bsec0sin<|)&sec0sm</> and z= ctan(|)c tan<f>, show that

x V + y V - z V j  +  £  -  f  = 1

Q86. If sin0+2cosB s in O  +  2 c o s 6  prove that 2sin0-cos02sm0 — c o s 6  =  2



Ans:

Given, sin0+2cos0sm0 +  2cos0 =1

Squaring on both sides

=> (sin0+2cos0)2(sm0 + 2cos0)2 = 12

=> sin20+4cos20+4sin0cos0sm20 +  Acos29 +  4sm0cos0 = 1

=> 4cos20+4sin0cos04cos20 + AsinQcosO = 1 -s in 20sin20

Here, 1 -  sin20sin20 = cos 20cos20

=> 4cos20+4sin0cos04cos20 +  AsinOcosO - cos20cos20 = 0

=> 3cos20+4sin0cos03cos20 +  AsinOcosO =0 — 1

We have, 2sin0-cos02sin0 — cosO = 2

Squaring L.H.S

(2sin0-cos0)2(2sm0 -  cosO)2 = 4sin20+cos20-4sin0cos04sm20 + cos20 

Here, As\r\QcosQAsinOcosO = 3cos203cos20 

= 4sin20+cos20+3cos204sm20 + cos20 +  3 cos20 

= 4sin20+4cos204sm20 +  4cos20 

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

= 4(1)

= 4

(2sin0-cos0)2(2sm0 — cosO)2 = 4 

=> 2sin0-cos02sin0 -  cosO = 2

— AsinOcosO

Hence proved



/ /

Exercise 6.2: Trigonometric Identities

Q1) If COs6=45 cosO =  find all other trigonometric ratios of angle O©.

Solution:

We have:

sin0=Vl-cos20=V l- ( 4 5 )2sm@ =  \ / l  -  cos2© =  y j l  -  ( | ) 2

= V l - 1 6 2 5 ^ l - f  

= V25-162 5 ^ H T

Therefore, sin0= 35sinQ =  -|

tan© — SinOcOS© — 3545 — 34SeC©= 1 cosO — 1 45 — 54

2
—  8in& _ 5 _  3 „ _ _  1 _  _L _  5

cos© i. 4 cosQ A 4
5 5



i.e. COSeC©— 1 sec© — 135 — 53C O t© — 1tan0 — 134 — 43

cosecS = 1
sec©

1
tan0

Q2) If s in© = lV 2sm ©  =  -1=, find all other trigonometric ratios of angle O©.v 2

Solution:

We have,

cos©=Vl -sin20=Vl - ( i \ 2)2co s0  =  y/1 -  sin2®  —  J l  -  ( - ^ ) 2

= ^ 2- 12

= cos©= 1V2 cos© =

= tan© — sinOcos© — 1V21V2 — Item ©  — — 1
cost) —L-\/2

= cosec©= isin© = 11 \ i =V2 cosec@ =  =  v ^2

vi

= sec© = 1 cos© — 11V2 =V2 sec@ =  -^ 7 7  =  =  ^ /2
cos© _LV2

= COt©= 1tan© = 11=1 COtS =  — =  1 =  1
cant) 1

Q3) If tanO = iV 2 tanS — find the value of cosec20-sec20cosec20+cot20

cosec2&—sec2 & 
cosec2 Q +cot2Q

Solution:

We know that s e c0 = V l +tan20sec©  =  \ / l  +  tan2@



1
tan@ 1

V2

=V l+(lV2)2^ / l  +  ( - i ) 2

= v i+ i2 = v 3 2y r + i  =  y f

=  COt©= 1tan0 =  11V2 = l̂2cot& = - =  V 2

= cosec0=Vl +cot20=Vl +2=V3cosec© =  V l +  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 =  l + f

_3_
10

Q4) If tanO= 34tanQ — | , find the value of 1 -cosG1+cosG

Solution:

We know that

secO=Vl +tan20sec© =  V l +  tan2© 

= ^ + ( 3 4 ^ 1  +  ( f ) 2

=  V l  +  916 \ / 1 +  B

= V  16+916 1
/1 6 + 0  

y  16

=  V  2516 ^ / ^25~
16

= sec0= 54 sec© =  |

= sec©= 1 cos© = 154=45 =cosOsec@ =  =  \  =  |  =  cos©

Therefore, Wegetl-45l+45 = 1595 = 19 W e — f- =  -f



Q5) If tan0= 125tan ©  — find the value of 1+sinOi-sinO .' 5 1—s*n@

Solution:

COtO= 1 ta n ©  = 1125 =  5 1 2  cot© =  — =  Tt
t an0  11 12

5

= COSeC0=Vl +COt20=V l + [ 5 1 2 ] 2 = V  1 4 4 + 2 5 1 4 4  = V  1 6 9 1 4 4  =  1 3 1 2  

cosec© -  y/1 +  cot2©  -  yfl +  [ifi]2 -  yj ■

= sin0— icosecO — 11312 —1213 sin© — ------tt
cosec©

J_ _  12 
13 —  13 
12

13
12

i.e. Wegeti + 12131-1213 — 13+121813-1218 =251 =25W e  get
1+12 

^  13

1— —
13

13+12
18

13-12
18

Q6) If C O tO =l\3cot© —  A=, find the value of l-cos202-sin20 * cog ®V3 2—smz&

Solution:

cosec0=Vl +cot20=V 1 + 13 = V43 cosec0 y/\ -\- cot2©  — yj 1 +  — yj

= cosec0= 2V3 cosec© 2
V3

= sin0— 1 cosec© — 12V3 —V32 sin© 1
cosec©

J_ _  V3
_L 2
V3

= and icoto= sinOcos© =cos0=sin0*cot0= V32 *  1V3 = 12

and
cotQ

— c\ =  cos© =  sin© x  cot0  =  x  =  -|
cos© 2 y/3 Z

Therefore, on substituting we get

= 1-(12 )22-(V32)2 =  1 -1 4 2 -  34 = 3454 =  3 5
M j ) 2

2 - ( ^ ) 2
3 
5 '

wlr
f*.



2s in2 A + Z co t2 A  
4(ta n 2 A —cos2 A ) "

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

Solution:

We know that COtA=Vcosec2A - 1 cot A  —  \J cosec2 A  —  1

= V(2)2-1 = V2-1 y/ { 2)2 -  1 =  V 2 ^ 1  =1.

= tanA=icotA=n = M a n A  —  —7 7  =  t  =  1cotA 1

= sinA- icosecA- UisinA  =  — ■ =  - 7=
cosecA s/2

= sinA=W2 smA = s/2

cosA=Vl-sin2A=V 1 - ( 1 V2 )2= V1V2 =  1V2

COM =  V I -  =  ^ 1  -  ( ^ ) 2 =  y x  =  ^

On substituting we get:

2 [ ^ ] 2+ 3 [ l ] 2

=  2 [ iV i ] 2+ 3 [1 ]24 [ [ 1 ] - [ W i ] 2] =  2 x i 2 + 3 4 [ 1 - i 2 ]  *  t i2l
2x - + 3

= > 1 + 3 4 .1 2  =  4 2  =2=  ̂^  =  4 = 24.- 4

Q8) If COt©=V3co£0 =  \/3 »  find the value of cosec20+cot20cosec20-sec20

cosec2 0 + c o t20  
cosec2Q—sec2@"

Solution:

cosec0=Vl +cot20=Vl +(V3)2=V1 +3=2

cosecQ =  y/l +  cot2®  =  ^1 +  ( \ /3 )2 =  \A  +  3 =  2



SinO= 1cosec0 =  12C O t0=cos0sinO C O S 0=C O t0.S in0

sin© =
cosec0

=  -|cot@ = cos© 
sin©

=>■ cos© = Vs
2

= sec 0= 1 cos©=2V3 sec© l
cos©

c o s ©  =  cotS. sin® = > C O S 0 = \ 3 2

2
v'S

On substituting we get:

(2)2+(V3)2(2)2-(2V3)2 =  4+312-43 =  783 =  i
W  I T "  3

Q9) If 3cos0=13cos© =  1, find the value of 6sin20+tan204cosO 6sin2Q +tan2Q 
4 cos©

Solution:

cos©= 13 ,sin0=Vl -cos20cos© — sin0  =  \ / l  — cos2©

= V l - 1 9 = V 8 9 = 2 t o v / l - - |  =

tan0=sin©cos0=2V23.i3=2V2tan© = ^  =  2 /̂2cos© 3 . 1

On substituting we get

6[2V$3]2+(2V2)24.13 — 163 + 843  — 16+24343
6 [ ^ ] 2+(2v̂ )2

4.4
f + 8

4
3

1 6 + 2 4

3

_4
3

=  404  = 10^- =  10

Q10) If yl3tanO=s\nO\/3tan® — sin®, find the value of sin20-cos2©
sin2® — cos2©.

Solution:



V 3 s in 0 c o s 0 = s in © \/3 ^ §  =  sinG

= COS©= \33 => 1 \3 COsQ — ^  =>•

= s in Q = V 1 - c o s 20 = V 1 - ( 1  \ 3 )2sinG — y/1  -  cos2©  — -  ( ^ = ) 2

= s in 20 - c o s 20 = ( V 2 3 ) 2- ( iV 3 ) 2s m 2@ — cos2@ =  ( s j \ ) 2 ~  ( ; ^ ) 2 

= 2 3 -1 3  =  13-| — 1 = 1

Q11) If COSec0= 1312 cosec© =  | | ,  find the value o f 2sin0-3cos04sin0-9cos0

2s in @ —3cosQ  

A s in Q —9cos0 "

Solution:

sin0— 1cosec0 — 11312 —1213 s in © l
cosec0

J_ _  12
H 13
12

= COS0=VT-sin20=Vl-[l213]2= V l- 144169 

cos©  — y/1 — sin2G — — [ | | ] 2 =  ^ 1  — H i"

= ^25169 = 5 1 3 ^ / ^ =  A

24-15
13   £    o

48-15 3  °
13

>2.1213-3.5134 .1213  -9 .5 1 3  — 24-151348-1513 — 9 3  — 3 = >

n  12 o 5 
1̂3 1̂3

4 l i —9 JL
13 y - 13

Q 12) If sin0+cos0=V2cos(9O°-0)sm© +  cos© =  v^cos^O0 -  © ) ,  find cot0
cot&.

Solution:

= sin©+cos0=V2sin©[cos(9O-0)=sinO]
sinG +  cos© — y/2sinG [cos (90 — 0) =  sin©]



=>■ cos® — y/2sin® — sin®
=>cosO=V2sin©-sin©=>cos©=sin©(V2-1)=> cos® =  sin®(y/2 -  1)

D iv id e  b o th  s id e s  w ith  s i n Q s i n ©  w e  g e t

= cosOsinO — sin0sin©(V2—1 ) ^ q  =  ( V 2  — 1)

= cot©=V2-1 cot® =  y/2 -  1.

Q-13. If 2sin20-COS20=22sm20 - cos2© =  2, then find the value of 0 0 .

2sin20-cos2O=22sm2 0 -  cos2 0  =  2

=>2sin20-(1-sin20)=2=>- 2sm20  -  (l-s m 20) — 2 =>2sin20-1  +sin20=2 
=> 2sin2® - l  +  sin2® =  2 =>3sin2©=3=>- 3sin2® =  3 =>sin20=1 => sin2® =  1 

=>sin©=1=> sin0  =  1 =>sin©=sin90°=>- sm0 =  sm90° =>0=9O°=> 0  =  90°

Q-14. If V3tan0-1 = 0 \/3 tan® -1 =  0, find the value of sin20 —cos2©
sin2®-cos2®.

V3tanQ-1 =0y^3tan®~ 1 =  0 =>V3tan©=1=  ̂y/Stan® =  1 =>V3tanQ=i\3 

=>■ \/%tan® — -j= V3tan0=tan3O°\/3ta^0 — tan30° 0=3O°0 — 30°

N o w ,

sin20-cos 2Qsin2® - cos2®

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

Solution.

Solution.

= 14—34 -I-  4  = - 2 4 =  -124 4 4 2


