Chapter 18
Trignometric identities

Exercise 18.1

1. If A is an acute angle and sin A = %, find all other trignomometric

ratios of angle A (using trignometric identites).

Solution:

w_l

A

Given,

Sin A = g and A is an acute angle
So, in AABC we have 2B = 90°
And,

AC=5and BC=3

By Pythagoras theorem,

AB =/(AC)?2 — (BC)?
= /(52 — 32)
V25-9
V16

4



AB 4
CosA=—= -
AC 5
BC 3
tan A=—=-
AB 4
1 4
COtA=——=-
an@ 3
1 5
sec A = ==
cosf 4
1 5
COsECCA=—=-=
sin@ 3

2. If A is an acute angle and secA= %, find all other trignometric

ratios of angle A (using trignometric identities).

Solution:
¢
11
15
[}
A ] B
Given,

Sec A= % and A is an acute angle

So, in AABC we have 2B = 90°



And,
AC= 17and AB =8
By Pythagoras theorem,

BC =+VAC? — AB?
:\/172 — 82
=+/289 — 64

1 8
tand 15

1 17
COSCCA=—=—
sin A 15

3. Express the ratios cosA, tan A and sec A in terms of sin A.
Solution:

We know that,

sinA + cos?A =1

So,

Cos A =1 — sin24



sin A

4. If tan A = —, find all other trigonometric ratios of angle A.

\/§9
Solution:
e
Z [
[
A 3 B
Given, tan A = —
1ven, tan 75
In right AABC,
_BC_1
tan A = B
So,

BC=1and AB=+/3



By Pythagoras theorem,
AC = VAB? + BC?

-3+ ar]

Hence,
SinA=2¢=1
AC 2
cos A = e
secA 2
_ BC _
tan A= — V3
CotA=——= 2
tanA 3
Cosecc A= ——=2=2
sinA 1

5.If 12 cosecO = 13, find the value of (2 S_ine_BCOSG)
(4 sin6—-9 cos 0)

Solution:
Given,

12 cosecd = 13
= cosecH = 13
12

in right AABC,
LA=106

AC 13
So,cosecf = —=—
BC 12



AC=13and BC=12
By Pythagoras therorem,

AB =./(AC? — BC?)
= ((13)2 — (12)?)

=+/169 — 144
=4/25
=5
Now,

ng = B¢ _12
sinf = 13
cos =2 ==

AC 13

Hence,

2sinf@—-3cos6

4sin@—-9cosf

12 5
X—=—3 X —
— 2 X573 %13
12 5
X=—=—9X%
X%
24 15 9
_ 13 13 _ 13
48_45 3
13 13 13
9 13 —3



6. Without using trignometric tables, evaluate the following :

(tan36")

: 2 ° 2 ® cinl °
(1) Cos“ 26 + Cos” 64 sin“ 26 + (cot 54°)

(Sec17°) | (tan68")

2 ° 2 °
(11) (cosec73%) | (cot22") + cos“44 + cos“46

Solution:

Given,

. 2 o 2 o, o (tan36°)
(1) Cos“ 26 + Cos“ 64 sin26 + (cot 54°)

tan36’
cos(90°— 540)

= Cos%26 + cos (90° — 16')sin 26 + [

= [Cos® 26  + Sin® 26]+ (tanz6 )
an36)

—1+1

=2

(Sec17”) | (tan68")

2 o 2 o
(11) (cosec73”) | (cot22") + cos“44 + cos“46

= Sec17 ] lmn %0 - l +c0s2(90° — 44") + cos?46

cosec 90 — 73 cot 22°

_ 'Sec17l lcot22
| sec17

l +[ sin?46° + cos?46°]

=1+1+1

=3



Sin 65° cos 32°
7. i ( o) ( °
( ) cos 25 + Sin 58

sin29°

(i) Z22_| + 2 Cot 8°Cot 17°Cot 45°Cot 73°Cot 82" -
3(sin?38’ + sin?52")

) - s5in28’sec62’ + cosec?30°

Solution:

Sin 65°) (cos 32°

. . o o 2 o
(i) (cos25° + Sin58°)-Sln28 sec62 + cosec“30

_ Sin 65° cos 32° , 0 o oo ,
B (COS (900_650)) + (Sin (900_320)) -sin28 sec(90 —28) + 2

_ (Sin 65’ cos 32° . 0 o
= (Sl.n 650) + (ws 320) - [sin28 x cosec28 |+ 4

=1+1-1+4
=5

sin 29’

(i) [Cosec - 10] +2 Cot 8 Cot17 Cot45 Cot73 Cot 82 —
3 (sin?38 + sin?52")

_ sin 29’
Cosec(90°— 29°)

+[2 Cot 8" Cot 17 Cot 45 cot(90" —

17°) cot (90° — 8°)] -3 (sin238° + sin?(90° — 38°))

- [:223] +[2 Cot 8 Cot 17 Cot 45°tan17 tan8’]- 3 (sin?38° +
Cos?38")

= 1+2[(Cot 8" tan 8")(cot17’ tanl7 )cot45] — 3(1)



=1+2[1x1XI1]-3

=1+2-3
=0
.. (sin 35" cos55°+ cos 35 sin55°
8. (i)

(Cosec210°-tan380°)

(ii) sin® 34 + sin?35 + 2 tan18tan72’ — cot*30°

Solution:

35" c0s55 + cos 35 sin55 )
(Cosec?210°—tan380°)

) (sin

sin 35°cos(90°—35")+ cos 35" sin(90°-35")
Cosec?210°— tan2(90°-10°)

sin 35" sin 35 + cos 35 + cos 35"
Cosec?10°— Cot? 10°

Il
_— =

(i) sin® 34" + sin? 35 + 2 tan18'tan72’ — cot*30°

= [sin? 34" + sin?(90" — 34")] + 2 tan18’tan(90° — 18") — cot?30°
- [1+2x1-(3)

=1+2-3

=0



o 2 ° 2
. tan 25 cot25 ° ° °
9. (i) (Cosec 650) + (Sec 650) + 2tan18 tan45 tan75

(ii) (cos?25 + c0s265") + cosecOsec (90° — 8) — cotOtan(90° — 0)

Solution:

@) ( tan 25° )2 + (CMZSO)Z + 2tan18’tan45’ tan75’
Cosec 65° sec 65°

2 2

_ tan 25 _ cot25’ o o g .
— (cosec 00— 250)) (—Sec 50— 250)) + 2tan18 tan(90 18°) tan45 .

° 2 o 2
= (tanzs ) + (—COtZS ) + 2tan18’ cot18’ tan45’.

sec 25° Cosec 25°

. (Sin 25°xcos 25°) [C0525°><Sin 25"

5 —s ]+2x1x1
cos25 x1 Sin 25 %1

=Sin® 25 + Cos? 25 + 2
=142
=3

(i) (cos?25° + cos?65° ) + cosecOsec (90" — ) — cotftan(90° — 0)
= 05225  + c0s%(90° — 25°) + cosecOsec(90° — ) — coth. coth

= (cos?25" + sin?25") + (cosec?0 + cot?0)

=1+1

=2



Cos28°Cosec62’
tan18’ tan36’ tan30°tan54°tan72’

10. (i) 2(sec* 35 — cot*55) -

(ii) Cosec? (90-0)— tan?*0 2tan?30 sec? 52° sin? 38’
2(Cos248°+Cos242") Cosec?70°—tan?20°

Solution:

C0528°Cosec62°
tan18’ tan36’ tan30’tan54’"tan72’

(i) 2(sec?® 35 — cot?55’) -

o o 0 Cos28°Cosec(90°—28°
=2 (sec2 35 —cot? (90" — 35 )) -[ - — (o )o - ]
tan18 tan(90 —18") tan36 tan(90 —36 )tan30
Cos28° Sec 28°
tan18’ cot18°tan36’ cot36’ tan30’

= 2[sec? 35 —tan?35 ] —

- sec’d —tan’* 6 =1
tanfBcotf = 1
cosfOsecHd =1

=2(1) - —

1x1x%
PE]
"1

(ii) Cosec? (90-0)— tan?0 2tan®30° sec® 52° sin? 38’
2(Cos248°+Cos242") Cosec270°—tan?20’




sec20—-tan?6 2[tan?30°sec?52"sin?(90" -52°)]
2 (Cos248°+Co0s2(90° -48°) ) cosec270°—tan?(90° —70°)

+ sin®0 + Cos? 6 =1
sec’0 —tan® 09 =1
cosec?0 — Cot?0 =1

B 1 2 [(%)Zseczszoseczszc>
" 2[cos248°+sin248°]  cosec270°—Cot270
_ 1 2

Cox1 1

12

T2 3

_ 3-4

6

-1

6

11. Prove that following :

(i) cosBsin(90° — @) + sinb cos(90° —0) = 1

.o tanf Sin(90°-0
(i) + in( )
tan(90°-0) cosO

=sec?0

(cos (90°-0)cosO)
tanf+ cos2(90°-0)

(iv) sin(90° — 8)cos(90° — 0)

1

(iii)
_ tan@
o (1+tan?0)



Solution:

(i) cosBsin(90° — @) + sinb cos(90° —0) = 1

L.H.S. = c0s0sin(90° — 6) + sinf cos(90° — 6)
= c0s0 X cosO + sinf X sinf

= c0s%0 + sin*6

=1

= R.H.S.

tanf Sin(90°-0
an n in( )

(i) L.H.S. = tan(90° - 0) cos6

tan@ cos@
Cotf cosO

_ tan6 41

(o)

= tan’6 + 1
= Sec?6 =R.H.S.

(cos (90°-0)cos0)
tanf+ cos2(90° - 0)

(iii) L.H.S. =

__ (sinBcos0)
tanB+ sin20

__(sinBcos0)
- (sin@)
cosO

= c0s%0 + sin?0

+ sin%0




= R.H.S.

tané
(1+tan20)

(iv) sin(90° — 0)cos(90° — @) =
L.H.S. = sin(90° — 0) cos(90° — 0)
= cos Osinf
{ sin(90° - 8) — cose}
sin? 0+ cos?0=1

0 (sin@

_ tan _ 0059)

RHS. = 1+ tan26 sin
cos40

sinf
_ cosf
cos20+sin260
cos20

sin6 .
cosg _ Sin@
o =

cos20

~ L H.S.=R.H.S.

X c0s%0 = sinfcosb
cos@




Prove that following (12 to 30) identities, where the angles involved are
acute angles for which the trignometric ratios as defined :

12. (i) (secA+tanA) (1 —sinA) = cosA
(i) (1 + tan*A)(1 — sind)(1 + sind) = 1.
Solution:

Given .

(1) L.H.S.= (secA+tanA4) (1—sinA)

_ 1 SinA e
B (CosA T cosA) (1 SlTlA)

_ (1+sind)x(1-sinA) _ 1-sin?A

COSA COSA
Cos?A
= = (CosA
COSA
= R.H.S.

(1 — sin®A = cos?A)



(i) LH.S. = (1 + tan?A4)(1 — sind)(1 + sinA)

. sin?A 2
= (1 + COSZA) (1 —sin“4)

Cos?A+sin?A
= X Cos?A
Cos2A

1
= X Cos?A
Cos2A

=1
= R.H.S.

13. (i) tanA + cotA = secA cosecA
(ii) (1 — cosA)(1 + secA) = tanAsinA
Solution:

(i) L.H.S. = tanA + cotA

__SinA | cosA

COSA sinA
_ (Sin%A+cos?A)
(sinAcosA)

1
B (sinAcosecA)

= secAcosecA

= R.H.S.

{

1 — sin?A = cos?’A
sin’A + cos’*A =1

j



(i) LH.S. = (1 — cosA) (1 + secA)

= (1—cosA)(1+ ! )

CoSA
(cosA+1)
= (1 — cosA)
COSA
_ (1-cosA)(1+cosA) _ 1—cos?A _ sin?A
COSA COSA COSA
2 .
in“A . SinA
= = sinA X
cos COSA

{1 — cos?A = sin?4}

= tandsinA = R.H.S.

. 1 1 _ 2
14. (i) Trcosd) T (cosd) 2cosec“A
. 1 1 _
(ll) (secA+tanA) t (secA—tanA) 2secA
Solution:
(i) — L = 2cosec?A

(14cosA)  (1—cosA)

_ 1-cosA+1+cosA
(14+cosA)(1—cosA)

. 2
 1-cosZ?A
2
 sin24

(* 1-cos?A = sin?A)
= 2cosec?A

= R.H.S.



L] 1
(i1)
(secA+tanA) (secA—tanA)

L.H.S. =

1 1
+
(secA + tanA) (secA — tanA)

__ secA-tanA+SecA+tanA
(secA+tanA)(SecA—tanA)

= 2secA

_ 2 secA
sec2A—tan2A
_ 2 secA
1
(- sec?A —tan*A = 1)
=2 secA =R.H.S.
. sinA __ (1-cosA)
15.() (1+cosA)  sinA
(1 tan?4)
( ) (cot2A-1) = tan*A
(111) Ticosh) cosecA — cotA
Solution:
. __ sinA
() LHS. ="

On multiplying and dividing by ( 1-cosA), we have

sinA (1-cosA)
(1-cos2A)

__sinA (1-cosA)
sin?A




(+ 1— cos?*A = sin*A)

1-cosA
= (-cosA_RpHS.
SinA
2 _sinzA
(11) 1-tan"A _ " 4524
Cot2A-1  cos?A
.2 -1
sin“A
cosZA—sinZA
— cos2A
cos2A-sin2A
sin2A
_ cos?A-sin?A sin?A
cos2A cos?A-sin2A
. sin?4
cos?A
= tan’A
= R.H.S.

(111) R.H.S. = cosecA — cotA

1 CoSA 1-cosA

SinA SinA SinA

_ (1—cosA)(1+cosA)
sinA(1+cosA)

{ Multiplying and dividing by 1 + cosA}

_ 1-cos?A _ sin®4
SinA(1+cosA) sinA(1+cosA)

{+ 1—cos?4 = sin’4}




—_Sn4 | HS.

14+cosA

(secA-1) _ (1-cosA)

16. (l) (secA+1) (1+cosA)

(li) tan?0 __ (1+cos0)
(sec60-1)2 (1-cos0)

(i) (1 + tand)? + (1 — tand)? = 2sec?A

(iv) sec?A + cosec?A = sec?A. cosec?A

Solution:

)

(secA-1) _ (1-cosA)
(secA+1) (1+cosA)

1—cosA

_ “cosA _ 1-cosA x COSA
1+cosA CosA 1+CcosA
COSA
1—cosA
= = R.H.S.

B 14+cosA



(i) tan’?0 _ (1+cos0)
(sec60-1)2 (1-cos0)

sin20
_ Cos20

Cos26 ' = cosH

sin26 Cos20
X
Cos20 1+Cos20-2cos0

_ sin?6 Cos?0
Cos20 1+Cos20—-2cosf

_ sin?6 _ (1-Cos?9)
(1—-cos0)2 (1—cos6)?

_ (1+cos06)(1—cos0)
(1—cos8)?2

__1+cos@
1—cosf

R.H.S. Proved




(iii) (1 + tand)? + (1 — tand)? = 2sec’A
=1+ 2tanA + tan*A + 1 — 2tanA + tan’A
=2 + 2tan’A

=2(1 + tan®A) [As 1+ tan®A = Sec?A]
=2Sec?A

= R.H.S.

(iv) sec?A + cosec?A = sec?A. cosec?A

L.H.S. =sec?A + cosec?A

1 1
cos?A sin2A

_ (sin?A+cos?4)
(sin2ACos?%A)

1
B (sin2ACosZA)

= sec?ACosec?A

= R.H.S.




(1 +smA) CoSA

—— = 2secA
COSA (1+smA)

17.(1)

tanA tanA

( )(secA 1) (secA+1) = 2cosecA

Solution:

(1+sinA) COSA
CoSA (1+sinA)

L.H.S. =

_ (1+sinA)(1+sinA)+cos?A
cosA (1+sinA)

_ 1+sinA+sinA+ sin®?A+cos?A
cosA (1+sinA)

1+2sinA+1
cosA (1+sinA)

2+2sinA
cosA (1+sinA)

2(1+sinA)
cosA(1+sinA)

2
COSA

= 2secA
= R.H.S.




.. tanA tanA
(1) + = 2 cosecA
(secA—-1) (secA+1)

tanA tanA
(secA—1) (secA+1)

=tanA( Ly )

secA-1 secA+1

L.HS. =

secA+1+secA—-1
= tanA ( )

(secA-1)(secA+1)
__tanAx2secA
 secZA-1
2secAtanA
tan2A

__ 2secA
tanA

2X1XcosA

COSAXSInA
2

sinA

= 2cosecA

= R.H.S.

cosecA n cosecA

= 2sec?A
(cosecA—1) (cosecA+1)

18. (i)

2
(i1) cotA — tanA = M
(sinA—cosA)
(cotA-1) ___cotA
(2—sec2A) (1+tanA)

(iii)



Solution:

cosecA cosecA
(i) = 2sec?A
(cosecA—1) (cosecA+1)
Solution:
. cosecA CosecA
LHS.= (i) + = 2sec?A

(cosecA—1) (cosecA+1)

= cosecA [(cosecA—l) T (cosecA+1) ]

cosecA+1+cosecA—1 ]

= cosecA [
(cosecA—1)(cosecA+1)

__cosecA X2cosecA _ 2Cosec’A

Cosec?A-1 Cot2A
=2sec?A
= R.H.S.
(2cos?A-1)

(i1) cotA — tanA = (SinA—cosA)

__cosA sinA _ cos?A-sin®4

SinA cosA SinAcosA

_ cos?A—(1-cos?A)

SinAcosA

_ cos?A-1+ cos?A
SinAcosA

_2cos?A-1

SIinAcosA

= R.H.S.



(cotA-1) ___CotA
(1) (2—sec?24) (1+tanA)

Cc0SA—-sinA
— sind
2c0s2A-1
cos2A

COSA—SinA cos?A
sinA 2c0s2A-1

cos?A (cosA—sinA)
sinA(2cos?24A-1)

_ cos?A(cosA—sinA)
SinA[2cos2A—(sin2A+ cos2A)]

B cos?A(cosA—sinA)
SinA[2cos2A—sin2A— cos2A]

cos?A(cosA—sinA)
sinA (cos2A— sin2A)

_ cos?A (cosA—sinA)
sinA (cosA+sinA)(cosA—sinA)

cos?A

 sinA (cosA+sinA)




A cosA

_ _co _ _sinA

R.H.S. - - SinA
1+tanA 1+

COSA

CcosA

_ SinA
coSA+sinA

CosA

CoSsA x COSA
SinA COSA+SsinA

B Cos?A
SinA(cosA+sinA)

~L.H.S.=R.H.S.

19. (i) tan?@ — sin*@ = tan*Osin’0
(i1)
Solution:

(i) LH.S. = tan?0 — sin%0

cosé sin?6
(1—tanB) (cosf-sinB)

= cos0 + sinf

_ sin?6

)
- sin“@
cos26

_ sin?0- sin’6cos?0

cos20

_ sin®6 (1-cos*6)

cos20




} sin20
= sin%6 x

cos26
= sin%0 X tan?0
= tan®0sin’6

= R.H.S.

(ii) cosf sin?0
(1—tanB) (cosB-sinb)

= cosf + sin6

cosé sin?6
L.H.S. - ,
(1—tanB) (cosB-sinB)
_ cosO sin?6
_Simb  (cosO-sind)
cos@
_ cos6 sin?6
cos8-sinf (cosB—sinB)
cos@
cos?6 sin?%0

cosO—sind (cos6—-sinB)

cos?0 - sin?0

cosf—-sinf

(cosB+sinf)(cosf—sinB)
cosB—sinf

= cos6 + sinf

= R.H.S.



20. (i) cosec*8 — cosec?0 = cot*8 + cot?0
(ii) 2sec?8 — sec*@ — 2cosec?8 + cosec*d = cot*6 — tan*0
Solution:

(i1) L.H.S. = cosec*8 — cosec?8

= cosec?@(cosec?6 — 1)

= cosec?Ocot?0[cosec?d — 1 = cot?0]
= (cot?0 + 1)cot?6

= cot*@ + cot?0

= R.H.S.

(i) LH.S. =
2sec?0 — sec*0 — 2cosec?8 + cosec*O = cot*0 — tan*6
=2 (tan?8 + 1) — (tan?8 + 1)? — 2(1 + cot?0) + (1 + cot?0)?

{ sec’0 = tan?6 + 1}
Cosec?6 =1+ cot?6

=2tan?0 + 2 — (tan*@ + 2tan?0 + 1) — 2 — 2cot? 6 + (1 +
2cot? 8 + cot* 0)

=2 tan®6 + 2 — tan*0 — 2tan’0 — 1 — 2 — 2cot?* 0 + 1 + 2cot? 0 +
cot* 6

=cot*0 — tan* 0 = R.H.S.



21.

1 0—sin?6
(1) +cos Sin =c0t9

sin@ (1+cos0)

(ii) ((t;n 99 11)) = sec?0 + tand
Solution:
(i) L.HLS. = 1+cosf—sin?0

sinf (1+cos6)

_ cosB+ cos?6
sin@ (1+cos0)

{1 — sin?0 = Cos?6}

__cos6 (1+cosG) cos6

Sln9(1+0059) " sin® cot ¢
= R.H.S.
(il) V——= (tan’6-1) _ coc29 + tand
(tan6-1)

LHS. = tanf-1) (tan?0 + tan6 + 1)
tan6—-1

{~a®>—-b3=(a-b)(a®+ab+ b?)}
= tan?6 + tanf + 1
=tan’6 + 1 + tand
= sec’0 + tand

=R.H.S. {-- sec?0 = tan?6 + 1}



(1+cosecA) _  cos?A

22. (1
( ) cosecA (1-sinA)
.. 1—cosA SinA
(1) =
1+cosA 1+cosA
Solution:
() (1+cosecA) _  cos?A
cosecA (1-sinA)
(1+cosecA)
LHS =—
cosecA
1
— + sinA
1
sinA

__sinA+1 sinA

SinA 1
=sinA + 1
2 . 2
cos“A 1-sin“A
R.H.S. = —

B (1-sinA) " 1-sinA

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

~L.H.S.=R.H.S.

1+ sinA =sinA+1

.. 1—cosA
(ll) 1+cosA

LH.S. = /w
1+cosA

= cosecA — cotA



Rationalising the denominators

_ (1—cosA)(1—cosA)
(14cosA)(1+cosA)

_|(1—cosA)?
1-Cos2A
_ [(1—cosA)?
Sin2A

__1—cosA

SinA

1 COSA

SinA SinA

= cosecA — cotA =R.H.S.

1+sinA

23. (1) i tanA + SecA
(ii) ‘;zzzj = cosecA — cotA
Solution:

(1) T:igj = tanA + SecA
LHS= |-

1-sinA



Rationalising the denominators

_ (14sinA)(1-sinA)
(1-sinA)(1+sinA)

_|(1+4sind)? _ [(1+sinA)?
1-SinZA Cos2A

__1+sinA

COoSA

1 SinA
_|_

COSA CosA

= secA + tanA = tanA + secA = R.H.S.

.. 1—cosA
(11) = coseCA - cotA
14+cosA
1—cosA
L.H.S. =
14+cosA

Rationalising the denominators

_ (1—cosA)(1—cosA)
(14cosA)(1—cosA)

_|(1—cosA)?

1—cosZ?A

_ |(1—cosA)?
Sin2A



__1—cosA

SinA

1 COSA

SinA sinA

= cosecA — cotA =R.H.S.

. secA-1 secA+1
24. (1) + = 2cosecA
secA+1 secA-1

... COSAcotA
ii) ————— =1+ cosecA
( ) (1-sinA) t

Solution:

. secA-1 secA+1
i / + / = 2cosecA
( ) secA+1 secA-1

secA-1 4 secA+1
secA+1 secA-1

L.H.S. =

__secA-1 n VsecA+1
VsecA+1 +/secA-1

secA—-1+secA+1 2secA

N J(secA+1)(secA-1)  [sec2a-1
{~ sec’A — 1 = tan®*A}

__ 2secA _ 2secA
Vtan?A  tanA
2XcosA 2

COSAXSIinA sind

= 2cosecA

= R.H.S.



cosAcotA

(1_sina) =1+ cosecA

(ii)
COSACOtA __  COSAcOosA

L.H.S. = (1—sinAd) - SinA(1-sinA)

_ Cos?’A _  1-sin®A
SinA(1-sinA) SinA(1-sinA)

{+ Cos?A =1-sin’4 }

_ (1+sinA)(1-sinA) _ 1+sinA
SinA(1-sinA) SinA

1 SinA
=— 1=
SInA SInA

=cosecA +1
=1+ cosecA R.H.S.

(1+tanA) n (1+cotA)
sinA cosA

(ii) sec*A — tan*A = 1 + 2tan®A

25. (i)

= 2(secA + cosecA)

Solution:
. 1+tanA 1+cotA
(i) ( : ) +( )
sinA cosA

1+tanAd 1+cotA
LH.S, ={xtand) | (drcotd)
sin4 cosA

= 2(secA + cosecA)

() ()

SinA CosA




__ C0sA+sinA SinA+cosA

SinAXcosA COSA XSinA

. 2[605A+sinA]
COSASINA

—9 [ cosA SinA ]
COSASINA SinAcosA

~ 2l ol

= 2[cosecA + secA]
=2 (secA + cosecA)
= R.H.S.

(i) sec*A — tan*A = 1 + 2tan®A

L.H.S. = sec*A — tan*A

= (sec?A — tan®A)(sec?A + tan®A)

= (1 + tan*A — tan*A)(1 + tan*A + tan*A)
[As sec?A = tan*A + 1]

=1(1 + 2tan?A)

=1 +2tan*A = R.H.S.



26. (i) cosec®4 — cot®A = 3cot?Acosec?4A + 1

(ii) sec®A4 — tan®4 = 1 + 3tan?4 + 3tan*4

Solution:

(i) cosec®4 — cot®4 = 3cot?Acosec?A + 1

L.H.S. = cosec®4 — cot®A

= (cosec?4)? — (cot?4)3

= (cosec?6 — cot?A)® +3 cosec?Acot?A(cosec?0 — cot?A)
= (1)3 + 3cosec?Acot?A x 1

= 1+ 3cot?Acosec?A + 1

= R.H.S.

(ii) sec®4 — tan®4 = 1 + 3tan?4 + 3tan*4
Solution:

= (sec?4)? — (tan?4)3

= (sec?0 — tan®A)3 +3sec?Atan?A(sec?6 — tan?A)
= (1)3 + 3sec?Atan?4 x 1

= 1+ 3sec?Atan?A

=1+ 3[(1 + tan?A) tan®A]

= 1 +3[tan?A + tan*A]

=1+ 3tan’A + 3 tan*A

= R.H.S.



cot@—cosec6—-1 _ 1+cosO

27. (i =

7 () cot@—cosecO+1 sin@

.o sin@ sin@

(i) ———— =2+ ——
cotB+cosecO cotB+cosecO

Solution:

cot@—cosec6—-1 _ 1+cosH

(1)

cot@—cosecH+1 siné
cot@—cosecH-1
L.H.S. =
cot@—cosecH+1
cos@ 1 1
— sin@  sin6
cos@ 1
sin9_sin9+1
__ cosB+1-sinb x sin@
sin@ cosf—1+sinf

cos@+1-sin6

cos@—1+sin6

__cosO+(1-sinb)
cosO—(1-sinf)

[cosO+(1-sinB)][cosB+(1-sinb)]
[cosO—(1—sinB)][cosB+(1—sinb)]

_ (cosf+1—-sinb)?
c0s20—(1+sin20-2sinb)




_ c0s%0 +sin?0+1+2cosf-2sinf-2sinfcosb

c0s20—-1-sin20+2sin6

_ 1+1+42co0s0-2sinB-2sinbcosO
1-sin20—-1-sin?6+2sinb

__ 24+2co0s0-2sinf-2sinfBcosO
1-sin20—-1-sin26+2sinb

_ 2+2cos0—-2sinf-2sinbcosO
2s5inf—-2sin?6

2 (1+cosf)—-2sin6(1+cosb)
2s5inf(1-sinf)

__1+cos@
sin6
= R.H.S.
.. sin@ sin@
(11) —_— =22t ——
cotB+cosecO cotO+cosecO
sin@ ] sinf
L.H.S. = 050 T sinf = CosO+1
sin@ sin@
sin26

1+cos6



_1-c0s?6 _ (1+cosB)(1-cos6)

1+cos@ 1+cos6
=1 —cos@
sin@
RHS.= 24+ ————
cotB+cosecH
sin@
- 2 + cosB_ 1
sin@ sin@
B sin?6
cosf—1

_2c0s8-2 +(1—cos?0)
cosf-1

_ 2(cosf—-1)+(1+cos 8)(1—cosB)
cosf—-1

_ (cosB-1)(2-1-cos0)
(cosf-1)

=1-cosO

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



28. (i) (sinB + cosB)(secO + cosech) = 2 + secOcosecH
(i) (cosecA — sinA)(secA — cosA)sec*A = tanA
Solution:

(1) (sinf + cosB)(secO + cosech) = 2 + secHcosecH
L.H.S. = (sinf + cos0)(secO + cosecOH)

=(sin9+c059)( Lyt )

coso sin@

__(sinB+cosB)(sinB+cos0H)
(sinBcosB)

_ sin?0+sinBcosO+cosfsind+Cos?6
sinBcosO

__ 1+2sinBcosbO
sinfcos@

1 2sinBcosO

sinBcosf sinBcosf

= cosecH secl + 2

=2+ secHBcosech.

= R.H.S.

(ii) (cosecA — sind)(secA — cosA)sec*A = tanA
L.H.S. = (cosecA — sinA)(secA — cosA)sec?*A

1
2

= (5o — stnd) (57 = Cost) 5

A



_(1—Sin2A) (1—C052A) 1
sinA CosA Cos2A

__ Cos?A sin?A 1 SinA
SinA ' cosA " Cos?A  cosA

= tanA

= R.H.S.

.3 3 .3 3
.~ Sin°A +Co0s°A . sin°A—Cos°A
29. (i) + =2

SinA+cosA SinA—cosA

... tan?A Cot?A
(11) + =

1+tan2A 1+ Cot?A
Solution:

sin3A +Cos34A  sin3A—-Cos3A

(i) + )

SinA+cosA SinA—cosA

_ sin3A +Cos3A . sin3A—Cos3A

SinA+cosA SinA—cosA

L.H.S.

_ (sinA+cosA)(sin? A—sinAcosA+ cos?A) n (sinA—cosA)(sin? A+sinAcosA+ cos?A)
(sinA+cosA) (sinA—cosA)

= (1 — sinAcosA) + (1 + sinAcosA)
[+ sin*A + cos?A = 1]

=1 — sinAcosA + 1 + sinAcosA = 2 = R.H.S.



tan?4 n Cot?A ~1
1+tan2A 1+ Cot2A

(i1)
Solution:

1
_ _tan?4 tan2A
LH.S. = + £

1+tan2A -
1+ tan2A

5 1
tan‘A tan?A

1+tan2A  tanZA+1
tan2A

tan?A tan?A
1+tan?A tan?A (tan?A+1)

tanA n 1
1+tan?A 1+tan?A

__1+tan?A
1+tan2A

=1
= R.H.S.

30, () ———— ——= — :

(secA+tanA) cosA  cosA (secA—tanA)

(ii) (sinA + secA)? + (cosA + cosecA)? = (1 + secAcosecA)?

(tanA+sinA) _ (secA+1)

iii
( ) (tanA—sinA) (secA-1)
Solution:
0 1 1 1 1
(secA+tanA) cosA cosA (secA—tanA)
1 1
L‘H‘S. =

(secA+tanA) N cosA



1 1

( 1 +sinA) cosA
cosA cosA

__ cosA 1
(1+sind) cosA

cos?A-1-sinA _ —Sin%?-sinA

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

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

1 1
cosA (secA—tanA)

R.H.S. =

1 1
cosA cosA
1 cosA

cosA B 1-sind

1-sinA—Cos?A
cosA(1-sinA)

Sin?A-sinA
cosA(1-sinA)




—sinA+ Sin%A
cosA(1-sinA)

—SinA(1-sinA)
cosA(1-sinA)

—SinA

= - tanA

COSA

~ L.H.S.=R.H.S.
(ii) (sinA + secA)? + (cosA + cosecA)? = (1 + secAcosecA)?

Solution: (sinA + secA)? + (cosA + cosecA)?

= sin®A + sec?A + 2sinAsecA + cos®*A + cosec?A + 2secAcosecA

= (sin?A + cos?A) + (sec?A + cosec?A) + 2sinA X ﬁ +2 X

1
COSA X —

sinA

1 1 2sin®A+2cos?A
= 14| i

cos?A  sinZA sinAcosA

.2 2 .2 2
sin“A+cos“A 2|sin“A+2cos“A

cos2A.sin%A sinAcosA

=1+ ! + 2 [ sin%0 + cos?0 = 1]

cos2A.sin?A  sinA.cosA

- (1+ ;)Z [ (a+ b)? = a® + (b)? + 2ab]

COSA.SinA

= (1 + cosecAsecA)?
= R.H.S.



tanA+sinA _ secA+1
tanA-sinA  secA-1

(iii)

1 —SinA+sinA
tanA+sind _ ¢o54
SinA
COsA

L.H.S. =

tanA-sinA —sinA
SinA+sinA cosA

— CosA
SinA—sinAcosA

CcosA

__SinA (1+cosA) _ 1+cosA
SinA(1—cosA) 1—cosA

On dividing each term by cosA, we have

1
_ zosatl  secA+1

1
CoSA

= R.H.S.

-1 secA-1

31. If sinf + cos@ = /2 sin (90° — @), show that cotf = V2 + 1

Solution:
Given, sinf + cos = /2 sin (90" — 0)
sin® + cos® =2 cosf

On dividing by sin 8, we have
1+ cotf = /2 cotf
1 =+/2 cotf — coth
(V2-1) coto =1

1
VZ-1)

cotl =



( Rationalising thedenominators)

__ 1x((z2+1))
(V2 -1)2+1))

(V2+1) _V2+1_+v2+1
(\/72)_(12) 2-1 1

=2 4+ 1=RHS.
Hence, cotd= V2 + 1

32.If 7sin*6 + 3cos*0 = 4,0° < 0 < 90, then find thevalue of 6.
Solution:

Given,

7sin%0 + 3cos%0 = 4,0° < 6 <90°

3 sin*0 +3Co0s*0 + 4 sin’0 = 4

3(sin%@ + Cos?0) + 4sin’0 = 4

3(1) + 4sin%0 = 4

4sin?0 = 4 — 3

sin?0 =
Taking square-root on both sides, we get
sind ==

2

Thus, 8 = 30°



33. If secO + tanf = m and sec@ — tanf = n, prove that mn =
1.

Solution:

Given,

secO + tanf = m

secOd —tanf =n

Now,

mn = (secl + tanB)(secd — tanB)
= sec’f — tan’0 =1

Thus, mn =1

34.If x — asecO + btan@ and y = atan@ + bsec@, prove that x> —
y?= a? — b2

Solution:

Given,

x = asecO + btan0
y = atanf + bsec6
Now,

x? — y?=(asecH + btanB)? — (atand + bsecH)?

=(a’sec?0 + b*tan?0 + 2ab sech tanO) — (a’tan?0 + b?sec?8 +
2ab secOtan®)

= a’sec?6 + b*tan?8 + 2ab secO tand — a*tan’*6 — b?*sec?0 —
2ab secOtanf



= a?(sec?0 — tan?0) — b?(sec?0 — tan?0)
= a’x1—b?x1 { sec? — tan?0 = 1}
— a2 _ b2

= Hence provded.

35. Ifx = h+ acosf and y = k + asind, prove that (x — h)? +
y—k)?=a’

Solution:
Given,
x = h + acosf
y = k + asinf
Now,
x —h = acosbf
y —k = asinf
On squaring and adding we get
(x —h)? + (y — k)? = a’cos?0 + a®sin*0
=a?(sin*0 + Cos?0 )
=a*(1)
[Since, sin?0 + Cos?6 = |

= Hence proved.



Chapter Test

1.If 6 is an acute angle cosec 8 = /5, find the value of cotf — cos6.
(11) If @ is an acute angle and tan 6 = %, find the value of sec +
cosecH.

Solution:

Given, 0 is an acute angle and cosec 6 = /5

So,

. 1
SlIlH—\/—g

And, cosf = V1 — sin20

V5

-J(-0))
= |2

5
cosf = \/%
Now,
cotl — cosO = (%) — cosb
- -G



Il Il
SUIS |
Ul

Gl

oy : 8
(i1) Given, 6 is an acute angle and tanf = "

In Fig. we have

So, BC=8and AB=15

By Pythagoras theorem, we have

AC = +AB? + B(C?
= /(52 + 82)
=+/25 + 64

=+/289
= AC =17

Now,



AC 17

Sec 8 = =
AB 15
AC 17
cosecl = — = —
BC 8
So,
17 . 17
Sec @ + Cosecd = — + —
15 8
_ (136+255)
120
391
120
.31
120

2. Evaluate the following :

c0s220°+cos270°

(1) 2 x (Sm2250+5m2650) — tan45 + tanl3 tan23 tan30 tan67 tan77

sin?22°+sin? 68°

(i) =———=———=+ sin?63" + cos%63 sin27
Cos“22 + Cos~68
Solution;
. 220° 270° o o o o o o
(1) 2 x (CO_S mALL ) — tan45 + tanl3 tan23 tan30 tan67 tan77
sin?25°+sin%65

- tan45’ + tan13"tan77 tan23 tan67 tan30’

_ cos? (90°=70")+cos?70°
sin?25" + sin® (900—250)

B [Sin2 70" +Co0s270
sin225° + Cos225°

] -1+ tan13’ tan(90° — 13°)tan23’ tan(90° — 23°) x %



_ l _ o o o i
-—2(1) 1+ tan13 Cot13’ tan23’ cot23’ x

—0_ 1
=2 1+1><1><\/§

1
=2-1+=

56629

(i1) — +2cot8 cot17 cot45 cot73" cot82" — 3(sin?38" +

sm252 )

sec29’

= —__+2cot8 xcot(90" —8") x cotl7 X cot(90° —
cosec(90°-29°)
17°)cot45” — 3[sin?38" + sin?(90° — 387)]

S€C29
sec29’

=1+2%Xx1xXx1%x1-3%x1=14+2-3=0

-+ 2 cot8tan 8" X cot17 tanl7 x 1 — 3(sin?38" + Cos?38")



sin222°+sin? 68°

(i) : -+ sin?63" + c0s%63"sin27"
Cos?22°+ Cos?68

sin222°+sin? (90°-22° ) o o . 0 0
= : ( - o)+ sin?63" + c0s?63 sin(90° — 63")
C0s2%222°+ Cos2%(90°-22")

.2 o 2 o
sin“22 +Cos*“22 . o o o
= ————— +5in%63 + c0s?63 X cos?63
Cos“22 + Sin“22
1 . o o
==+ (sin®63 + c0s%63")

=1+1
=2

3.1f (sec?59" + cot?31°) —; sin90° + 3tan?56 tan?34" =7,
then find the value of x.

Solution :

Given
4, . o 2 P
§(sec 59 + cot 31)—§ sin90 + 3tan“56 tan“34 =5
= g[sec259° — tan®59°] — % X 1+ 3 tan?56 Cot?56 = g
—2x1-243x1==2
3 3 3
3 3 3
_4-249 _x
3 3
u _x
3 3
oo 113 gy




x =11

., CosA CosA
4. (i) (1-sinA) M (1+sind) 2 secA
.o cosA CosA _
(ll) (CosecA+1) + (CosecA-1) = 2tanA
Solution:
(i) cosA 4 CosA =2 secA

(1-sind) (1+sinA)

cosA CosA
+

LHS.= (1-sind) (1+sinA)

B 1 1
= CosA [(1—sinA) + (1+sinA)]

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

= COSA [(

2 2Cc0SsA
COSA [ ] =

2-Sin24l  Cos?4




. A A
(1) 2+ 2 =2tanA

cosecA+1 cosecA-1

COSA COSA
L.H.S. =
cosecA+1 cosecA—-1
1
= cOoSA [ ]
cosecA+1 cosecA—1
cosecA—1+cosecA+1
= COsA
(cosecA+1)(cosecA—1)
__ cosA[2cosecA] 2c0SsA
cosec2A-1 sinA(Cot2SA)
__ 2cotA _ 2
cot?A  cotA
= 2tand
= R.H.S.

.~ (cosO0—-sinB)(1+tanb
5. (1)( 2)(_ )= secO
2cos“0-1

(ii) (cosecB — sinB)(secO — cosO)(tanb + coth) = 1

Solution:
. (cosO—sinB)(1+tanB)
l —_
(i) 2cos%26-1 sect
(cos@—sinf)(1+tanb)
L.H.S. =
2c0s20-1

__ (cosB—sinB)(cosB+sin8)
cosB(2cos26-1)




Cos?20-Sin?0 _ Cos?6- (1-Cos?0)
cosfB(2cos26-1) cosf (2Cos?%26-1)

Cos%0—-1+Cos?6 2Co0s%0-1

cosB(2Cos26-1) " cosB (2C0s20-1)

1
cos@

= secH

= R.H.S.

(ii) (cosecB — sinB)(sech — cosB)(tanb + coth) = 1.
L.H.S. = (cosecO — sinf)(secO — cosB)(tanb + coth)

1 ; 1 siné cos@
B (sin@ N SlTlG) (cosG COSQ) (cosG t sinG)

B (1—sin29) (1—c0529) (sin29+c0529)
sin@ cos6 sinBcos@

_ (cos?6 xsin?0) 1
sinBcos6 sinfcoso
_ sin?6cos?0
sinBcosf
=1

= R.H.S.



6. (i) sin’8 + cos*0 = cos?6 + sin*6
(i1)

Solution:

cot@ cosecf+1

= 2sec 6

cosecf+1 cotf

Given,

(i) sin?0 + cos*8 = cos?0 + sin*6
L.H.S. = sin?0 + cos*6
= (1-cos?0) + cos*0
=cos*0 — cos?0 + 1
=c0s%0(cos?0—1) +1
=cos%0(—sin?0) + 1
=1- sin*Ocos?0

Now,

R.H.S.= cos?0 + sin*0
= (1 — sin?%0) + sin*0
=sin*0 — sin’0 + 1

= sin®0(sin’6—1) +1
= sin?0(—cos?6) + 1
=1 -sin*Ocos?0

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



cot@ cosecH+1

= = 2sec O
cosecf+1 cot@
cot@ cosecf+1
= L.H.S. = +
cosec+1 cot@
C(')SQ '1 41
— _ sin@ + sinf
1 + cos@
sin@ sin@

7. () sec*A(1 — sin*4) — 2tan*A =1

1 1

(i) — + — = secA + cosecA
sinA+cosA+1 sinA+cosA-1

Solution:
(i) sec*A(1 — sin*A) — 2tan®*A =1
L.H.S. = sec*A(1 — sin*A) — 2tan®A

__1 2 win2 AN 2
— (1+ sin“A)(1 — sin“A) — 2tan“A
[ a? — b% = (a+b)(a—b)]
_ (1+sin®4)cos?A  , sin*4A
B cos*A cos?A

_ (1+sin%4)  2sin?A
cos?A cos2A




1+sin?A-2sin%A

cos2A

1—sin2A
cosZA

_ cos?4

 cos24
=1

(1 —sin?A = cos?A)
= R.H.S.

.. 1 1
(1) = + = = secA + cosecA
SinA+cosA+1 SinA+cosA-1

1 1
SinA+cosA+1 SinA+cosA—-1

L.H.S. =

_ SinA+cosA-1+sinA+cosA+1
(sinA+cosA+1)( sinA+cosA-1)

. 2(sinA+cosA)
(sinA+cosA)2—(1)2

. 2(sinA+cosA)
sin? A+cos2A+2sinAcosA—-1

__ 2(sinA+cosA)
2SinAcosA

__SinA+cosA _ sinA CosA

SinAcosA SinAcosA SinAcosA
1 1

coSA SinA

=secA + cosecA=R.H.S.




.. Sin30+cos30 )
8. (1) ————+sinfcosd = 1
sinBcosf

(ii) (secA — tanA)?(1 + sind) = 1 — sind
Solution:

.3 3
L.H.S. = sin"6+cos”f + sinBcosO

sinBcosf

(sinB+cosH)(sin?6—-sinbcosO+cos?0) .
= sinfcost
(sinB+cos0) +

= sin’6 + cos?*0 — sinBcosH + sinbcosO
=1
= R.H.S.

(ii) (secA — tanA)?(1 + sind) = 1 — sind

(1 sinA\? .
LHS. = (CosA _ CosA) (1 + sind)
_ (1-sinA 2 .

—( — ) (1 + sind)

(1—sind)?(1+sin4)
1-sin2A
_ (1-sind)?(1+sind)
(1-sinA)(1+sinA)
=1-smmA

= R.H.S.




coSA sin%A

9. (1) = sinA + cosA

(i1) (secA — cosecA)(1 + tanA + cotA) = tanAsecA — cotAcosecA

(111)

1— tanA COSA—SInA

tan?6 cosec’6 1

tan26-1 secZG—cosecze sin20—cos260

Solution:
.. COSA sin%A )
(1) — — = SinA + cosA
1—tanA CcoSA—sinA
coSA sin%A
L.H.S. = — ,
1-tanA COSA—SinA
_ cosA sin?A
_sinA cosA—sinA
cOSA
COSAXCcoSA sin%A

COSA—-SinA COSA—SinA

cos?A sin%A

COSA—SinA COSA—SInA

cos%A— sin’A

cosA—sinA
__(cosA+sinA)(cosA-sinA)
(cosA—sinA)

= R.H.S.

= c0SsA + sinA



(ii) (secA — cosecA) (1 + tanA + cotA) = tanAsecA — cotAcosecA
L.H.S. = (secA — cosecA) (1 + tanA + cotA)

1 1 Sind COoSA
() (1225 4520
CcoSsA SinA COSA SinA

SinA—cosA . SinAcosA+sin?A+cos?A

SinAcosA SinAcosA

(sinA—cosA)(sinAcosA+1)
sin2Acos?A

R.H.S. = tanAsecA — cotAcosecA

SinA 1 COSA 1

CoSA " cosA  sinA sinA
SinA CcoSA

cos?A sin2A

sin3A—cos3A

sinZAcos2A
_ (sinA—cosA)(sin?A+cos? A+sinAcosA)
B sin2Acos2A
__ (sinA—cosA)(sinAcosA+1)
B sinZ2Acos2A

~ L.H.S. =R.H.S.



(111) tan? cosec’ 1
29 1 sec29—cosec26 sin20—cos260

tan26 cosec?6

L.HS. =

tan26—-1  sec26-cosec?6

Sin26 1
_ Cos26 + Sin260
Sin20 i1
Cos2o 1 Cos20 Sin%0

1

_ Sin®6 Cos?0 SinZo
Cos20 * Sin20—Cos20 = Sin?6—Cos?6
Sin26Cos20
Sin26 Sin%6cos?%6

 Sin26—Cos20 Sin20(Sin%26—Cos20)

_ Sin?%6 Cos?0
Sin20—-Cos20 = Sin260—-Cos?20

Sin%0+Cos?%6
Sin20—-Cos26

1
Sin20—Cos?20
= R.H.S.




SinA+cosA SinA—cosA 2 . 2 _ 2sec?A
sinA—cosA sinA+cosA sin2 A—cos?A 1-2c0s2A tan2A-1
Solution:
SinA+cosA SinA—cosA
L.H.S. =

SinA—cosA SinA+cosA

(sinA+cosA)?+ (sinA—cosA)?
sin2A—cos2A

2(sin?A+cos?A)
sin2A—cos?A

2 X1
sin2A—cos?A

2
sin2A—cos?A

= R.H.S.

Now, we have
_ 2
sin2A—cos?A

2
1—cos2A—cos2A

_ 2
1-2co0s2A

=R. H.S.



now, we have

2
sin2A—cos?A

2
sin2A—-(1-sin2A)

2
sin2A—cos?A

2
— cos2A
sin?A cos?A
cos2A cos2A

_ 2sec?A
tanzA-1

= R.H.S.
Hence,

sinA+cosA SinA—cosA 2 . 2 _ 2sec®A

SinA—cosA SINA+CcosA  sin?A—cos?A  1-2c0s?2A  tan?A—1




11. 2[sin®0 + Cos®0] — 3(sin*@ + Cos*0) +1 =0
Solution:

Given,

2[sin®0 + Cos®0] — 3(sin*6 + Cos*0) +1 =0
L.H.S. =

2[sin®0 + Cos®0] — 3(sin*6 + Cos*6) + 1

L.H.S. = 2[sin®0 + Cos®0] — 3(sin*8 + Cos*8) + 1
= 2[(sin?0)3 + (C0s?6)3] — 3(sin*6 + Cos*0) + 1

= 2[(sin%8 + Cos?8)(sin*8 + Cos*8 — sin?0Co0s?8)] —
3(sin*@ + Cos*0) + 1

= 2 (sin*8 + Cos*8 — sin?0Cos?8) — 3(sin*0 + Cos*0) + 1
=2sin*0 + 2Cos*0 — 2sin?0Cos?H — 3sin*@ — 3Cos*O + 1
=1— sin*@ — Cos*0 — 2sin?0Cos?0

=1 — [sin*@ + Cos*6 + 2s5in®6Cos?6 ]

=1-1

=0

= R.H.S.



12. If cotf + cos@ = m, cotf — cos O = n, then prove that
(m? —n?)? = 16.

Solution:

Given,

cotd +cos@=m ... (1)
cotd +cosb=n ... (i1)

Adding (1) and (i1), we get
2cotd =m+n

m+n
= cotl = —

2
o tane—m ...... (iii)

Subtracting (i1) from (1),

m —n
2cos8 = m —n = cosf =—

Now, squaring and subtracting (iii) from (iv), we have

sec?0 — tan?6 = (L)Z — (L)Z

m-—-n m+n

4 4

1=(m—n)2_(m+n)2

= 4 [(m—ln)2 N (m-in)z] =1

1 1
=4 [(m—n)2 N (m+n)2] =1
_ 4(4mn)
(m2—n2)2

=1



~(m? —n?)? = 16 mn.

2cot =m+n

m+n
= cotl =
2
. tanf = —— (111)
: =— iii

Subtracting (ii) fron (1),

2cos0 =m—n
m —n

= cosO = —

2 .
. secl = — @iv)

Now, squaring and subtracting (iii) from (iv), we have

sec?0 — tan?6 = (L)Z — (L)Z

m-—-n m+n
4 4

1_

B (m-n)2  (m+n)2

= 4 [('rn—ln)2 N (m-in)z] =1

_ (m+n)2—(m—n)2] —1
(m+n)2(m-n)2 |

_ 4 (4mn)
(m2-n2)2 -

_ 16mn
(m2-n2)2

~ (m? —n?)? = 16mn

=1



13. If secO + tan@ = p,prove that sinf =

Solution:
Given,

secO +tanf =p

1 sinf

cosf cosf

1+sinf

cos@

Squaring on both sides,

(1+sin6)? 5

cos26
(1+sin6)? 5
1-sin26
(1+sin6)? 5
(1-sinB)(1+sinb) =P

(1+sin6) _ p?
(1-sinB) 1

Applying componendo and dividendo

1+sinf+1-sin@ _ p? +1
1+sinf—-1+sinf  p? -1

2 p*+1
 2sinf p2 -1
1
sinf
_ p?+1

p? -1

(p*-1)
(p2+1)




14. If tanA = ntanB and sinA = msinB, prove that cos?4 =

(m?-1)
(n2-1)

Solution:
Given,

tanA = ntanB and sinA = msin B

__tanA
tanB

SinA

sinB

1 m m
= —— = cosecB =—

sinB  sinA SinA
1 m n
tanB - tanA = cotB = @
Now, cosec?B — cot’B =1
m? n?

sin?4  tan?A
m? n?cos?A

— _ =1

sin2A sin2A

= m? — n%cos?A = sin’A
=m? — ncos?A =1 — cos?A
=m? — 1 = cos?A + n®cos?A
= m?—-1=n?-1)cos?4

m? —1

2
= C0S“A=———
nz—1



15. If secA=x + %x, then prove that secA + tanA =2x or%x
Solution:

Given, secA =x + ix

we know that

tanA = +Vsec?4A — 1

.'.secA+tanA=x+i+x— i=2x
4x 4x

1 1

1
Orx+——x+—=—
4x 4x 2x

1 1 1
Orx+——x+—=—
4x 4x 2X

tanA = ++/sec?A—1




.'.secA+tanA=x+i+x— L=2x
4x 4x

Or x + ﬁ —x+ ﬁ = %

16. When 0° < 8 < 90°, Solve the following equations:
(i) 2cos*0 + sinf —2 =0

(ii) 3cosf = 2sin?6

(iii) sec?0 — 2tanf = 0

(iv) tan?0 = 3(secd — 1)

Solution:

Given, 0’ <6 <90’

(i) 2cos?0 +sind —2 =10

2(1 — sin%0) +sind —2=0

2 — 2sin’ + sinf —2 =0
—2sin%0 + sinf = 0

sin@(1 — 2sinf) = 0

So, either sin@ =0or1 - 2sinf =0
If sinf =0

=>0=0

And, if 1 —2sinf =0



sinf =

N~

= 0 =30
Thus, 6 = 0° or 30’

(i1) 3 cos@ = 2sin?6

3 cosO = 2(1 — cos?0)

3 cosf = 2 — 2cos%6

2c0s%0 + 3cos8—2=10

2c05%0 + 4 cosf —cosd —2 =0
2cos0(cosO + 2) — 1 (cos6 + 2)
(2cos6 —1)(cosf +2) =0

So, either 2cosf —1=0orcosf +2 =0
If 2cos6—1=0

1
cosf ==
2

= 0 =60
And, for cos6 +2 =0
= cosf = —2 which is not possible being out of range.

Thus, 8 = 60°

(iii) sec?0 — 2tanf = 0
(1+ tan?0) — 2tand = 0
tan?0 — 2tand + 1 =0



(tanf —1)?> =0

tand —1 =0
= tanf =1
Thus, 6 = 45°

(iv) tan?6 = 3(secd — 1)

= (sec?80 — 1) = 3sech — 3

sec’0 —1—3secf +3 =0

sec’d —3sec6+2=0

sec’0 — 2secd —secO +2 =0
secO(secfd —2) — 1(sec0 —2) =0
(sec8 —1)(sec6 —2)=0

So, either sec@ —1 =0or sec6 —2 =0
If sec8—1=0

secd =1

=>0=0

And, if sec6 —2 =0

secOd =2

=60 =60

Thus, & = 0" or 60°



