Chapter : 8. TRIGONOMETRIC IDENTITIES

Exercise : SA

Question: 1 A

Prove each of the

Solution:

Consider the left - hand side:

L.H.S. = (1 - cos?0) x cosec?8

= (sin0) x cosec20 ("." sin?0 + cos? O = 1)
=1

= R.H.S.

Hence, proved.

Question: 1 B

Prove each of the

Solution:

Consider the left - hand side:

L.H.S. = (1 + cot?0) x sin? 0

= (cosec? 0) x sin2 0 (" 1 + cot? O = cosec? 0)
=1

= R.H.S.

Hence, proved.

Question: 2 A

Prove each of the

Solution:

Consider the left - hand side:

L.H.S. = (sec?0 - 1) x cot® 0

= (tan20) x cot20 (" 1 + tan? 6 = sec? 0)
=1

= R.H.S.

Hence, proved.

Question: 2 B

Prove each of the

Solution:

Consider the left - hand side:

L.H.S. = (sec? 0 - 1)(cosec? 6 - 1)

= (tan20) x cot?0 (" 1 + tan2 6 = sec2 H and 1 + cot? B = cosec? 0)
=1

= R.H.S.



Hence, proved.

Question: 2 C

Prove each of the

Solution:

Consider the left - hand side:
L.H.S. = (1 - cos? 0) sec? 0

= (sin20) x (1/cos20) ("." sin2 0 + cos2 0 =1
= tan2 0

= R.H.S.

Hence, proved.

Question: 3 A

Prove each of the

Solution:

Consider the left - hand side:

1
1+ tan®8@

L.H.S. =sin?8 +

= (sin20) + (1/sec? 0) (" 1 + tan? 6 = sec? 0)
= (sin20) + (co0s20) (" sin? O + cos2 6 = 1)
=1

= R.H.S.

Hence, proved.

Question: 3 B

Prove each of the

Solution:

Consider the left - hand side:

1 1
1+tan®8 1 +cot?@

L.H.S. =

= (1/sec?0) + (1/cosec? B) (" 1 + tan? © = sec?2 @ and 1 + tan? 8 = sec? 0)
= (cos? 0) + (sin20) (" sin® O + cos2 6 = 1)

=1

= R.H.S.

Hence, proved.

Question: 4 A

Prove each of the

Solution:

Consider the left - hand side:

L.H.S. = (1 + cos 0)(1 - cos 0)(1 + cot? 0)

= (1 - cos? 0) x cosec? 0 (" 1 + cot? © = cosec? 0)

= (sin? 0) x cosec? 0 (" sin20 + cos?2 0 = 1)



=1

= R.H.S.

Hence, proved.

Question: 4 B

Prove each of the

Solution:

To prove: (cosec 0)(1 + cos 0)(cosec 6 - cot 6) = 1Proof:Consider the left - hand side:

(cosec 0) (1 + cos 0)(cosec 6 - cot 0)= (cosec 0) (1 + cos 0)(cosec 0 - cot 0) = (cosec 6 + cosec O
cos 0)(cosec O - cot 0)since cosec 6 = 1/sin 8= (cosec 0) (1 + cos 0)(cosec 0 - cot 8)=

((.‘(JHF.’(.‘ 6 + M)(mmecﬁ —cotfl) Also cotf = cosf So,= (cosec 0) (1 + cos 0)

sinf sinf
(cosec 6 - cot 0) =(cosec 6 + cot 0)(cosec 0 - cot 0)

Use the formula (a + b)(a - b) = a2 - b2

= (cosec 0) (1 + cos 0)(cosec B - cot B) =(cosec? 6 - cot? 8)

Since cosec? 0 - cot? 6 = 1= (cosec 0) (1 + cos B)(cosec 6 - cot 8) =1
= R.H.S.

Hence, proved.

Question: 5 A

Prove each of the

Solution:

Consider the left - hand side:

L.H.S. = cot?2 0 - =

sin® @
_ cos®@ 1
sin? @ 5in? 8
_ cos°@-1
sin? 8

= (-sin? 0) x sin? O ("." sin20 + cos?2 6 = 1)
=-1

= R.H.S.

Hence, proved.

Question: 5 B

Prove each of the

Solution:

Consider the left - hand side:

L.H.S. = tan? 6 -

cos28
__ sin?@ 1
cos®8 cos®8
__sin®@8-1
cos2@

= (-co0s20) x cos? 0 (" sin?0 + cos2 0 = 1)

=-1



= R.H.S.

Hence, proved.
Question: 5 C
Prove each of the
Solution:

Consider the left - hand side:

1
1+ cot?8

L.H.S. = cos? 0 +

=cos? 0 + (" 1 + cot? 6 = cosec? 0)

cosec” 8

= cos? 0 + sin? 0

(-cos?0) x cos?0 (" sin0 + cos? 0 =1)
=-1

= R.H.S.

Hence, proved.

Question: 6

Prove each of the

Solution:

Consider the left - hand side:

1 1
L.HS. =
1+sinB 1-sin@
_ 1-sinB+1+sinB
1-sin 28
_ 2
cos 28
=2 sec? 0
= R.H.S.

Hence, proved.

Question: 7 A

Prove each of the

Solution:

Consider the left - hand side:

L.H.S. = sec 6(1 - sin 6)(sec 6 + tan 6)

1 . 1 sin@
= X - X
(COSE) (1 sin 9) (cosa + cosa)

1+ sinB)

cosB

=( ! )x(l-sme)x(

cosB

_ 1-sin?@

cos 28

__ cos?@

cos 28
-1
= R.H.S.

Hence, proved.



Question: 7 B
Prove each of the
Solution:

To prove: sin 6 (1 + tan 6) + cos 0 (1+ cot 8) = (sec 6 + cosec 0)Proof:Consider the left - hand
side:

LH.S. =sin6 (1 + tan 6) + cos 6 (1+ cot 6)

sin 8 cos 8 )

=sin0 (1 + )+ cos O (1+

cos 8 sin 8

cosB + sin B

= sin G(

) + (cos B) x (ZnEreose)

cosB sin 8

sin®@ cosa)

cos8 sin 8

= (cos O + sin 9)(

(cos®@ +sin® 8 )

cosBsin@

= (cos 0 + sin 9)( )We know cos20 + sinZ0 = 1

_ (cos B + sin B)
cosBsin B

1 1
(sinB cos8

= cosec O + sec O

= R.H.S.

Hence, proved.

Question: 8 A

Prove each of the

Solution:

Consider the left - hand side:

cot®@

1+cosecB

LHS =1+

cos2@
— in2
=1+ _am_le_

1+._
sin@

-1 cosZ@ sin@

1+sin@  sin?8

cos®8
(1+sin 8)sin8

__ sinB+sin® 8+ cos? @

sin@+ sin? 8

_ sin B8+1
" sin 8(1+5in8)

= 1/sin 6

= cosec 0

= R.H.S.

Hence, proved.
Question: 8 B
Prove each of the
Solution:

Consider the left - hand side:



tan® @

LHS =1+ ——
l+sec B
sin®@

=1+ _cos<9

2
1
1+c059

sin® @ cosB

1+cos8  cos®@

sin® @

(1+cos8) cosB

cosB+cos?B+sin® @

cos8+ cos?8

cosB8+1
cosB(1+cos@)

= 1/cos O

sec 0

R.H.S.

Hence, proved.

Question: 9

Prove each of the

Solution:

Consider the left - hand side:

LHS. = {(1+tan® B8)cot@
A cosec?B

( sinZ@ )Xcose
cosZg
T
sinZ@

__ cos“@+sin?8 _ cos@

cos®8 sin@

sin@

cos8
=tan 6
= R.H.S.
Hence, proved.
Question: 10
Prove each of the
Solution:
Consider the left - hand side:

tan® 8 cot®8

1+tanZ8 1+cot?8

LHS. =

sinZ@ cos2@
_cos?8 4 _ sin?@
sinZ@ cosZ 8
cos2e sinZ@

sin® @ cos® 8

1+sin?@ 1+ cos?8

sin® 8+sin® Bcos® B+cos®B+cos*Bsin® @
{1+ 5in? 8) (1+cos?8)

sin®8+sin” Bcos® B+cos”B+cosBsin @

sin®8+sin® Bcos® B+cos®B+cos®Bsin 8



=1

= R.H.S.

Hence, proved.
Question: 11
Prove each of the
Solution:

Consider the left - hand side:

gin 8 1+cos8
LHS =————4+———

1+cosB sin @
Adding both the fractions, we get

sin® B+1+cos*B+2cos8
sinB(1+cos @)

As sin20 + cos20 = 1, we have

_ 1+1+Z2cosB
- sin8(1+cos8)

2(1+cos@)
sin8(1+cos8)

= 2/sin 0
= 2cosec 0
= R.H.S.

Hence, proved.

Question: 12

Prove :
Selution:

. tanB cot@
Consider E-H-S—="—" + ———

1- cotB 1—tanB
sing cos8
= m t sin g
1— 1-—
sin@ cos@
sin® @ cos® 8

p— -
(sin B—cos B)cos B (cos B8—sin 8)sin 8

_ 1 /.ﬁ'i-nzﬁ _ mszﬁ)

" (sinf — 0059)\ cosf sin @

1 ( sin®0 — cos’d )
(sinf — cost) \ cosfsing

sin®B8—cos®8

(sin 8—cos B)sinBcos 8

__ sin 8—cos8)(sin® 8+cos”B+sin Bcos )

(sin 8—cos B)sinBcos @

__ 1+sinBcos8

gin Becos B

1 sinf . cosf
sinfl.cosf  sinfl.cosf

1
= ——+1
sinf . cost -

=seeB-cosee 60—+



Proveeach-ofthe
Selution:
I o _ cos'@ sin® @
[ S N A
1—tanB sin 8—cosB
cos® 8 sin? B

=, _smd sin 8—cos8

cos8

cos?@ sin® 8

cosB—sin@ cos B —sin8

_ cos®B-sin®@

cosB-sin@

_ (cosB—sin 8) {c0529+sinz B+sinB cosB]

cosB—sin@

=€052-6+sin®-6+sinH-cosH

. ins
cos8 sinZ @ cos8 sin” @

- - ———1_51119 -
1-tanB cosB—sin8 cosB

cosB—sin@

cos®@ sinZ 8

cosB—sin 8 cosB-sinB

_ cos®B-sin®@

cosB—sin@

_ (cos8—sinf ){cosB+sin 8)
— (cosB—sin@)

Consider LLH.S—=(1 +tan® 08} (1 +cot>6)
=—(—see%—9-)€eesee%—9-)

1 1

- ——
cos?28  sin?8

1 1

1-s5in?@8  sin?@



1

sin®B—sin* 8

_ tan @ cotB
77 (1+tanZg)? (1+cotZ@)2

sing cos 8
_ cosg sing

-__(1_'_511'121-}J2 (1+c0529J2

cosZ g sinZ@
sin@ cosg
cosg =ing

;(cosze+ sinzgjz (sin29+ COSZQ‘JZ
cos2 8 sinZ@

sin@ cos 8
;_E%S_Lz + _Sin'Lz
(cosze] (sinze]

in@ ¢} .
;(Sm x cos* B) + (== x sin*0)
sin@

cosB

=sin0-{co5°-8)+cos-6-(sin°-H)
=sin-0-c05-6-{c0s2-0—+sin?-9)

Selutien:

Constaer bH-S=sin"-0——ecos 4
={sin-0)°—+~cos”-6)°
=—€S-}H'Z'—9—4—6682—9-}(—Siﬁ4—9—|—6654—9—5-}ﬂg—9—6652—9-)
[Using-a3+b3=(a+b}a?+b> ab)]
={sin*O+costO—sin® Hecos®0)
=sin?-0—+-cos?-0=1)
%%m%%%%gm%%_ﬁﬁ%m%_e}
{_(_aéz —l——b% y=—a h)% —2ab))

=[] 2 Si'H’:l—@—eeS%—@—Si-H%—Q—GGS%—Q-}

=1 3 S]':’H% o} 8852—9



_ 1-tan®®

1+tanZ8

sin?@
z

sinZ@

cosZg

cos2@8- sin%@
_ z
cos2@+sinZ8
cos2@

_ cos®@- sin?@

sin? 8+ cos2 @

— GSS% o} st%_e



_ 1-tan®@
cot?8-1

sin?@
H
cosZg
sinZ@

cos2 @8- sin?@

= cos?@

cos2 @—sinZ@
sinZ@

__ cos“B- sin®@ sin® @

cos?B— sin® @ cos®8@

— S]'BQ o/ EBS%—Q

_ tan® tan B
’ secB —1 secB+1

_ tan8(sec8+1)+tanB(sec8-1)
- (sec® — 1) (secB+1)

_ tanBsec B+tanB+tan B secO-tan®

sec?@-1

_ 2tanBsecH

tanZ 8

_ 2sech

tan @

Selutien:
. cot® cosec B+1
cosecB+1 cotB

_ cot®8+ (cosecB8+1)7
(cosecB+ 1) (cot8)

_ cot®B4cosec®8+1+2 cosec B
(cosecB+ 1) (cotB)

__ cosec®B+cosec?8+2 cosec ©
(cosecB+ 1) (cot8)

_z cosec®B+2 cosec B
(cosecB+ 1) (cot8)

_ 2 cosecB(cosec B+1)

(cosecB+ 1)




_ secB-1

secB+1

Miglsiol I divide] NPT

_ secB-1  secB+1

secB8+1 secB+1

sec®@-1

—_(sec B+1)2

tan® @

-_(1+sec5]2

sinZ@

— _ cos?@
(J.+cosejl2

cos8

sin@
_ z
(1+cos@)2
cos2@

_ sin®@
(1+cos8)2

Henee proved:
Question: 20B

_ sec O-tan@

sec B+tanB

Migliiol I divide] ) 5

_ sec B—tan® sec B+tan @

sec B+tan® sec B+tan @

sec?B—tan® @

-_(sec B+tan@)?

1
= 1 sin@y*
(cose*zos8)
cos@ cos@

1
= (1+5inA)2
cosZg

_ cos®@
(1+sin@)2

Heneeproved:



a ider L HS = 1+sin@

1-sin@

_  [1+sin@  1+sinB

1-sin@ 1+sin@

(1+sin@)2

- )

1-sin?8

= (1+sin@)2

cos 8

c id LHES = 1-cosB

1+cos0

1-cos8 l1-cos8

1+cos8 l1-cos8

(1—cos8)2

- )

1—cos28

= (1—cos8)2

sin® @

l+cos8

a id LES = J1+cosB + Jl—cosﬁ




1-cos8 1+cos8 1+cos8 l-cos8
= (l+cosB]2+ (1—cos8)2
1—cos28 1—cos28

= |(1+cosB)? + (1—cos@)?
sin® @ sin®8

_ J1+cosB 1+cosB Jl—cosﬁ 1-cos@

Selutien:

- ider L H.S = cos®B+sin® @ N cos®B-sin® @

cosB+sin@ cosB-sinB
Usi id i [ 3 ]3} _ E ] }E 2 ];l E]E) and (83__b3) _ (a h)(ag b% ab)

_ (cosB+sin 8){cos® B+sin” B—cosB sinB) {cos 8- sin 8)(cos® B+sin® B+cosB sin B)

I HC
L =TS & wyw ry

(cosB+sin 8) {cosB8—sin8)

gin 8 gin 8

’ {cotB+cosec B) - (cotB+cosec 8)

sin@ sin@
-=—(c059 1 )_ {cose_ 1 )
sin®  sing@ sin®@ sing

sinZ@ sinZ@
" 1+cosf cosf—1
sin?@ sin?@

=1+c056'+1—c056'

s ol 23( 1 i i )
Thhee 1+ cosf 1-—cosf@

e 2€(1—c055‘+1+ms@)

- s 1 —cos?@

b Eig i, . 2 2
sin 3xsin26' [As,sin B + cos? @ = 1]

=2

Heneeproved:



_ sin@-cos@ sin 8+cos8

sinB8+cos@ sin8—cos8

_ (sin 8—cosB)%+ (sinB+cos6)?

(5in8+cosB){sinB—cos8)

_ sin®B+cos8-25inB cos8+ sin® B+cosB+2 5inB cosB

sin® 8-cos2@

_ 1-25inBcosB+1+25sin B cosb
sin® 8—(1—sin®8)

2

2sin® 8-1

gsinB+cos0 sinB8—cosB

gsinB—-cos0 sin B+cosB

_ (sin 8+cos8)*+ (sinB-cos0)*

(5in8—cos08){sin B+cos8)

_ sin®B@+cos®B+2 5inB cos8+ sin® B+cos?B-2 sinB cosh

sin® 8-cos?@

_ 1+2sin8cosB+1-2sinBcosH

1- cos?8-—coss®B

2

1—2cos?8

__ 1+cosB—sin® 8
sin 8(1+cos8 )

_ (1—si1129)+cosﬁ
sinB(1+cos8 )

_ (cos®8)+cos8
sinB8(1+cos8)

__ cos8(1l+cosB)
—_sina(1+cosa]



__ cosec B+cot@

cosec B—cotB

Maltio] 1 divide.l 5 0,

_ cosecB+cot@ cosec B+cot8

cosec 8—cot8 cosec B+cot8

_ (cosec B+cot@)?

cosec? B—cot? B
— (c0566-0—cot8)?
Fhusproved:
Alse-consider{cosee-0—+cot-0)2-=cosee®-0+cot2-0+ 2 cosecB-cot0
=+ 2 cot® 0+ 2 cosecB-cot )

_ sec B+tanB

sec B—tanB

Miglsiol I divide] ; 0.

_ sec B+tan® sec B+tanB

sec B—tanB sec B+tanB

_ (sec ®+tan@)®

sec? B-tan®@
= (sec-0—+tan0)>
Yhusproved:
Also-consider{sec-6—+tan8)>=sec?H+tan®6+2 sec H-tanb
— 1 + tan? 6 +tan?-6+2 secOtan 01 + tan® 6 = sec? 0)
=+ 2 tan®-6+ 2 secb-tand)
Henee,proved:
Question27A

_ 1+cosB+sin®
1+cosB—sin8

Mugltiol | divide by((1 5 2 0):

_ 1+cosB+sin0 1+cosB+sin 8

1+cosB—sinB 1+cosB+sin8

{14cosB+sinB@)?
(1+cos8)2 —sin® 8




_ 1+cos® B+sin® B42cosB84+25inB+2 cosBsin B
1+cos?8+2 cosB—(1—cos® @)

_ 1+14Z2cos8+2sin 8(1+cos0)
2cos®8+2 cosfB

_ 2(1+cos8) +2sinB(1+cosB)
- 2cos8(1+cos8)

_ 2(1+cosB8)(1+sin0)
- 2cos8(1+cos8)

__ 1+sinB

cos@
Fhusproved:
Question: 27 B
Prove-each-of the
Seolutien:

a id LS = sin8+1—cos@

cosB8-1+sin8

Migltiol | divide by-(co5-8 1)+ sin 0}

_ sinB+1—cos0 cosB+1+sin@

cosB-1+sin@ cosB+1+sin@

_ (1 +sin 8)%—cos® @

(sin B+cos0)2-1

_ 1+sin®@+2sin@8-(1-sin® @)

sin® 8+cos?B+2sinBcosB-1

_ 2s5in 8(1+sin8)

2s5inB cosB

_ 1+sin®

cos8

sin B8 cos @

secB+tanB-1 cosec B+cotB-1

gin 8 cos B

=1 sin@ + 1 cosB
cosB cos@ sin® sind
sin BcosB cos Bsind

1+sin8—-cos8 1+cosB—sin 8

ST S -

1+sinB8-cos8 l+cosB—sin@

— sin 6 cos 6% (

1+sin®—cosB+1+cos8-5sinB )
(1+sin8—cos8)(1+cosB—sin 8)

2
1—(sinB—cos@)2

40}
-
o}
P
P
D
03}
P ©

2

1—(sin® B+cos?B-2 sin B cos8)

=si-G-eos-6-x

2
1-1+2sinB cosB



Selution:

. sinB8+cos@ sin 8—cos8
Constder b H-S———"—— - —

sinB-cos@ sin 8+cos8

_ (sin 8+cos8)*+ (sinB-cos0)*

(5in8—cos08){sin B+cos8)

_ sin®B+cos®B+2sin Bcos 8+sin®B+cos®8—2 sin Bcos @

sin®8—cos?@

2

sin®8-cos®8

2 2

r -
T

sin®8—-cos?8  sin?08-(1-sinZ8)

=_(2 sin?8-1)
Heneeproved:
Question: 30

cosBcosec B—sin B secB

cosB+sinB

= co=8(5g)-on Bl 5

cosB+sin 8

cos®B—sin® @

sinBcosB(cosB+sinB )

(cosB+sin B8)(cos@—sin 8 )

T cosBsin® (cosB+s5in8 )

cosB-sin 8

cosB sin@




= sinf ® sinf — <080 x cost!

cosf! sinf

~ sin?f _ cos2f

cosf) sinf!
sinee, Hillf):; and cosfl =
cosech secf!
secl  coseefl
B cosec2f sec2f)

_ cot®B(secB—1) sec®B(sinB-1)
(1+sin @) (1+secB)

cosZ@y . 1 1 .
— -1
;(sinZQ)(Cosg l]_+_£ms£9M
(1+5in @) (1+zoce)

_ cosB(1-cosB) (s5in 8—1)cos8
T (1+sin®)sin? 8 cos2@(1+cos@)

_ _ cosB(1-cos@) = (sinB-1)cesB
(1+sin8)(1—cos?8) {1—sin® 8)(1+cos8)

_ cos8{1—cos0) N (sinB-1)cos8
{(1+sin8)(1—cos8)(1+cosB) (1-sin@)(1+sin8)(1+cosB)

cosB cosB
T (1+sinB)(1+cosB) (1+sinB8)(1+cos8)

g

{ t L }(—sin'z—e—ees%—@-)

sec?B-cos?8  cosec?B-sin®8@

: +— ! ]{-sm%—G—eesg—Ga

.-
— - —sin® @
cos2@ sinZe@

sinZ 8 }%S 2_9_)

+
1-cos*8 1-sin*@

cosZB(1-sin* 8)+sin® B(l—cos“ﬁ}
{1—cos*@) (1—sin* 8)

0
L]
o
L)
(2]
@

i s L

cos® B+sin® B—cos® Bsin® B—cos*Bsin® .0
(cin

— o 6-cos2
{1-cos?8)(1+cos?0) (1-sin?@) (1+sin28) )

1—cos® Bsin® B({cos®B+sin® 0) .
= (sin?-8-cos2-0)

" sin®Bcos?0 (1+cos?8) (1+sin® @)

1-sin® B cos® @

(1 +cos28) (1+ sinZ 8)




1-sin® B cos® B

1+sin® 8+cos®B+s5in? B cos® B

1—sin® Bcos® @

1+ 1+sin? Bcos2 @

_ 1-sin®Bcos®8

2+sin®Bcos? 8
Preve-each-efthe
Selutien:
sinA—sinB cos A—cos B

Considerthetoft—hand-side=

cos A+cos B sin A+sin B

(sin A—sin B) ( sin A+sin B)+(cos A—cos B){cos A+cos B)

(cos A+cos B)(sin A+sin B)

_ sin® A—sin® B+cos® A—cos® B
(cos A+cos B)(sin A+sin B)

sin® A+cos? A—(sin® B+cos®B)

(cos A+cos B)(sin A+sin B)

1-1
" (cos A+cos B)(sin A+sin B)

_ tanA+tanB
cotA+cotB

tan A+tan B

- 1 N 1
tanA tangE

tan A+tan B
= tanA+tane
tanAtang

_ (tanA +tanB){tan AtanB)
{tan A+tanB)

SB, ]et 9 = 60°
— o 3 — 2 60° cos-60°






=32 (685% 6+ sin® ) b (685% 6+ sinZ 8y = m2—n2

IS S S

Subtracteguation 4 )-froem(3)

fa®-see® 0+ b tan® 6+ 2ab seeO-tan 8] —fa>tan® 6+ b2 sec® O+ 2abseeH-tan 8} =x> 52
=a? (see? 0 —tan®0) + b2 (tan® 0 —see: 0y = x> 32

=a% B =s® 5% (506?09 =1 +tan? @)

Henee proved:

2



Add-equation{3)-and{(4):
g—ésm%—g—l—eesg-@)—-l—i_:_(_s_lﬁ% 0 1+ cos? 6=

aZ b2
2 z
= ¥
a? b2

y-=b-si 39

eeasidezLIrH.—s.———G)m N (%)Na

;(ﬂ)zm n (I:sinEl a)zfg

a b

=550y P (sin3-0)>3
_(sesge ' E . %_99



[tan?-0—+sin?- 0+ 2 sinO-tan-0}—ftan? 0+ sin? 60— 2 sin O-tan 0} =m2— 2
= 45in 0tan 0 = m2_n2

Seprare-both-sides:

=16 SJ-H%—Q—E&H% 6= (HH%—H%);‘I

Fheretore—{m—n) - =—osind-Btan® 0

A6, 16 — 164 5 10) 6 sin 6

=16-{tan>H—sin?-0)

= 16[{sin?0/-cos?-0)—sin?-0]

— 16fsi _2__9_(1—::0525)_}

cos®8

_ 1+tan®@

tan @

=see?-B/tano



=sin?-0fcos0

(_m%ﬂ_}%/s_(_mﬂga_%_;[( 1 )2 . 5in’ B]M B [( ) (SmZe

sin B cosB cosB sin B cosB cosB

=_[ sin” @ ]EJE_[ sin B ]z,fg

sin® B cos?8

=_[ 1 ]M [sinae]zf’a
cos28@ cos28

_ 1 sin® @

sinBcos?8

cos28  cos?8

— (4 sin® B)cos?-0
=-cos57Bfcos?H
=1

Question:9
H(cesee b—sin
Selutien:
(sec-H—eo50)= b3
— (1/sin0) sin

_ 1-sin®8

sin B
=-€o52-0/sin0
TFherefore-a*=—(a*)* -=(ecos™ b/sin )
Alse; b3-=sec8—cosH
=+tHeos-B)y—cosH
= EBSQ —)fcosO
=sin"-Hieosd
Therefore, b*=(b%)3 =(sin® Hleos-6)*3

2z z

cos® / sin® g cos?8Y]z sin? 8%z
e = | ()] (] x ([ + (222 )

z z
;(coszasinz 9)2'{3 v [(cosza)]a_i_ [(sinza)]i
cosBsin@ sin@ cos8

=[cos®0]%/3 + [sin® 0]%/3

— S]':‘HQ 6 ESS%-@
Heneeproved:
Question+—10
H-2-sin0

242/3

)]



Seolution:

Consider{2-5in-6—+3-cos-8)>+(3-5in0—2-cos-8)>=4sin® 6+ 9-cos> 6+ 12sinH-cos-6+0sin?H
+4-co5?0—12sinHcosH

=2 5inB+3-€050)2+{(35in0—2 €050y =13sin? 0+ 13-c05%H0
= {2-sia-O+—deos T+ sin-0—2-cos- - =—LatsinT-O—eov™ )
={2-sin B+ 3cos 0 +{(3 5B 2eos =13

= st b2 eos =13

= {3sinb—2eos =131

= {Fsiab—2eos T =4

={(3sinb—2cos0)==3

Heneeproved:

sinf + cosl /2 cosh

Divide both sides by sin 0, —>

sinf sinf
08 2 cost cost
N ,w.n-ﬁ (_‘(.)hﬁ _ «/_ sineecotl = £ L+ cobO =2 cotd
sinf  sinf sinf sinf
=1 =+2cotb—cotb
=62 —Deot8=1
1
— cobf =
\,"5—1
cotB= 1 % "E“

Civonscos 6t sin b o vosin 8
Consider {(sin-0—+co5-0)"+{sin-0—cos0)?==sin? B+cos” O+ 2sinB-cos-0+sin" H+cos?H—
2-sin-8-cos8

={sin-0+co50)% +(sinB—co50)*>=2sin> 6+ 2-cos>H
=—{5in-0—+-c05-0)*—+{sin-8—ees-8)*=2(sin”-0—+-c05°-6)
={sin-0+€05-0 > +{(sin0—cos8)> =2



={sin 0 —co50)>=2(cos>0)
={sin8—co50)==+2cosH
Henee proved:
Question:13
HseeB+tanb
Selutien:

secB@—tan@
Fhen{see b+tanx—""""=p

sec B—tan @
sec? B—tan® @
—_— —
secB—tanB

1

sec8—tan®

sec B—tan@ _

secB—tanB

sec®B—tan®@
o —

sec 8—tan @




Therefore—tan B = %

z z
2 2p . m n
eoseeB—eet™B— —
sin® A tan®A
4 _ m® n®cos® A
sin? A sin? A

1 m?-n®cos®A

=1 =
sin® A

=m?—nZeos®A-=-sinA
=m? n?cosPA =1 cos?A
=1 = 12 cos?A—cosA
=" —Heos A =m'—1

— cos? A =2 DR 1)
Heneeproved:
Question:+15

m {cos 8 — 5in )

n (cos 8+ sin )

Multinl 1a . ] 0 sin 6

m (cos @ —sin @) cosB—sin @
Therefore —
‘'n (cos B+ sin 8) cosB—sin @

_ (cosB —sing)*

-_(coszﬁ —5in? 8)

n (cos B8+ sin 8)

"m  (cos® —sin@)

Muthio] 1a . ] Ot sin O

n (cosB+sinB)  cosB+sinB

Therefore—

m (cosB—-sin@) cosB+sinB

_ (cosB+sinB)?

-_(coszﬁ —5in? 8)

(cos B+ sin 8)2

N id E-l— n _ |(cos8—sinB)?
! n m (cos?8 —sin? @)

cos B—sin B cos B+sin @

-_V-' (cos?8 —sin®8)  ,/(cos®8 —sinZ @)

+J

(cos®8 —sin? 8)



= % (cosB — sin® + cosb + sin )

\J(cos?8 -sin® 8

2cosB

—_‘v'l {cos®8 —sin® 8)

2

- | P
= [cosZ@-sin?@
N cos?e

2
-_‘v'l {1 —tan®8

)
m n 2
Therefore; |—+ |—F—
n m 4 (1 —tan®8)

Henee; proved:

Question:—1

Werite-the-valueo

Selutien:

Consider{1—sin0) see®0={(co520) xsec20
- sin® B +ecos?B=1)

=1

Censider {1 +tan?0)-cos>0={(see> ) x-eco5> 0
=1

Question:+4

Write-thevalueo

Selutien:

Consider {1 +cot?0) xsin® 8 ={cosec®0) xsin?0
=1

Question: 5

Write-the-value-o

Seolution:



1
1+ tan®8

={sin?0)+(1/sec?-6)
1+ tan® 6 =sec? 6)
= (sin®0) + (cos®)
=1

Question: 6

Consider-cosee?«(90°> 08y tan?-6-=see?-6—tan?-0
=1



Consider-sin®-8-c052-0-(1+tan®-0H1 +cot?-0)
— sin? 0 cos?-0{sec? O)(cosee?-01 (-t + cot® 0= cosec?G-andt +tan? 8 = sec?0)
=sin?B(cosec®B)cos?-B-{sec?H)

Consider-3-cot?-0—3-cosec®0-=—3({cosec®-0—eot?H)
=_3

. tan® B—sec® B -1 ..
Considep -0 °75¢¢ —=——1—(—1—4—Eaﬂ2—9—=—se62—9—&nd—1—4—e9t2—9—=—eesee%—99

cot®B-cosec?d -

=1






a
secf-1 -1
- =2 @

secB+1 ;+1

Neow-—consider-

N id cosB—sin 8 1 disvid 14 . ] 5

cosB+sin 8

cos8 sing

COS"g smg
+

cos@ cos@

_ 1—tanB
1+tan@

N id 2 cosB+sin 8 1 divid 14 . 1 0

4 cosB—sin 8

cos8 sing@
+

= cos% sing
4

cos@ cos@

_ Z+tanB
4—tanB



Thereforesee®0-=4
New—eos20-=1/sec? 0 =1/4

id 1—cos®@ _ 1-—cos®8
7’

2-sin?@  1+1-—sinZ@

_ 1-cos®@

1+ cosZ@

(cosec®8—sec?8) _ iﬁlﬂlﬁLﬂlEli&)
—— T T
(cosec?B+sec?8) (sin29+ coszﬂ)

_ 1-tan®@

1+tanZ8




|

N
H
H



Seolutien:

a id sin50° + cosec 40° | 5o 1ge
cos40° sec 50°
sin 50° cosec 40° o
T cos(90°—50%)  sec(90°—407)
_ sin50° | cosec40° ° °
gin 507 cosec40®
=—1+1—4
=2
Eind-the-valueof
Selutien:
[ (] o o
— o o o o o
o o o o



= b 050

fliheﬁ—ng%—-l-—a;ly%;—b%(a sin 9)2—4-—&%(19 €65 9);1
=ah? st g —u bl cos?0
=—a2-b2—(-siﬁ2 o} 8652—9-)
=@*pHx+

— a%_bQ-

sec B—tan8 _

’ secB—tanB

sec®B—tan®@
—- —_—

sec 8—tan @

1

sec 8—tan®



.
Selutien:
Cancidar cos38 cosec 327
A\AVSSTe N AV A WY N

tan 18°tan 35°tan 60°tan 72°tan 55°

cos38°cosec (90°-387)

™ tan 18°tan(90°—55°) tan 60°tan(90°—18%) tan 55°

cos 38 sec 38°

tan 18°cot55°tan 60°cot18°tan 55°

cos38%sec38”

tan 18°cot 18°cot55%tan 55 "tan&0*

1
1x1xtan60®

=1A/3
Question+—39
I£ gin 6 = % wri
Selutien:




tan35° cot78° _  tan3s®

cot{90-12)°

cot55° tan12®  cot{90-35)°

_ tan35° tan12°

tan 35° tan12°

=—1+1
=2

tan12®



—_ o o o o o
p— o o o o
o

.. 2sin? 63°+1+2sin?27° _ 25in® 63°+1+25in®(90°-63%)

" 3cos® 17°—2+3cos273°  3cos?17°—2+3 cos?(90°—177)

_ 2sin® 63" +1+2co0s%63°
3cos?17°-2+3sin?17°

_ 2(505263:+si11263:}+1
3(cos2 17 +sin*177)-2

=3
Question: 7

Cheese-thecoerree

Selutien:
T
=1

Question: 8

Cheose-thecoerree

Selutien:

;_2 . = =
Question: 9

Choose-the-coerree

Selutien:



See% 19° eet—;} 80° = See—} 19° tal‘]% Eggo 890)



— see% 1o° EHBQ 10°

=1

Question:+15

Choose-the-corree

Selutien:

eesee-z 570 Eafl% 33° = eesee% 570 eet;l- (990 330)

2tan®30°sec?52%sin?38° _ 2tan” 30°sec®52°cos®(90°-38%)

cosec?70°—tanZ20° cosec?70°—cot?(90°-20%)

__ 2tan®30°sec?52%cos?®52°

cosec?70%°—cot® 70"

) sin® 22°+ sin® 68°

cos?22%+ cos?6@”

SJ.B% 63° cos-63°5in27°

_ sin® 22°+ sin®(90°- 22%) -
cos®22%+ cos?(90°— 227)

_ sin?22°+cos®22° | . o ° ° o

Q1
oIt

cos?22%+ sin® 22°

— (; q) (S].f]% 63° ees—z 680)

=1+

=2

Question+—18

Chees

Selutien:

. cot{90°—8) sin(20°-0 cotd0®
: ( J_l_ 0 (e65220° + co52-70°)
gin 8 tans0
tanfcosf | cof(90°-507) 2 ° 2 ° °
= eos™20°—+-€05"(90>—70°)

sin@ tan50°



cos38%cosec 527

tan 18%tan 35°tan 60°tan 72°tan 55°

cos38°cosec (90°-387)

" tan 18° tan 35° tan 60° tan (90—18)° tan (90°— 35%)

cos 38°sec 38°
=tan 18%tan 35° tan 60°cot18°cot 35°

1

tan 60°

=1A/3






GG-H-S—i-d-e—F—S—i—H% 30° + 4 eet;l- 450 see% 60° = [2)2 4(;)2- (2)2-



- [6-3)

(=)
b










{coseczﬁ—secza} _ (E-mlzg_ :::23)

cosec?B+sec? @ (;+ ;)
( ) sinZ@ cosZ@

Migliiol L1a . b im0

_ 1-tan®@

1+tanZ8




. 7 sin 8—3cosB
7 sinB+3cos@

I divid La . ] ).

(7sinB—2cos@)
 —cnag . 7 tan®-3

7 tanB8+3

Cog
75ING+2 COS0
cosg

a | 5sin 8+3 cos8 1 disvid 14 . 1 im0

5 sinB—-3cos6

(ssin8+acos8)

T __ 5+3cotB
5511‘19_—3:'059 5—3coth
sing
5+a(3)
= a/
5—3(3)
2.
_ 5+4
5—4
-=—9-
Choose-the-corree
Selutien:

a ! asin8—-bcos8 1 divvid 14 . ] 0

a sinB+bcos8

{asinB-b cos 8)
7oz _ atanB-b

a tanB+b

cosg
asind+bcos @
cosg
a
_ g
=ra
a(—h)+b

a®—b?

aZ+b?




Now-—consider-cos2A+eostA=-cosZ- Al +ecos2A)
TFherefore€0s2A+eosA=-cosZ Al +ecosZA)

— (] S]'H% Q)H 1 SE'HQ—A-)

! N IE |. E];I ] ] .2:_ . :.S' ll] ] E . !. |] ]
eguation:

TFherefore€os*A+cos*A-=(sinAI+sind)
=sinA+sin?A

=1Hgiven)

TFherefore—€052A+scostA =1

TFhereforesin?A—+sin?A-=sin?- A —+sinZA)

= —eos5?-AMI+1—eos5?A)
Ag&n—&en%eq&&ﬁ%—ﬁ%ﬁvﬂmve%%s%%%s%e—pﬁ%ﬁmﬂ}&&eﬁeﬁﬂ&h&abwe
eguation:

Thereforesin?A+sindA-=(eosAHI+eosA)

=cosA+€0s%A

=Hgiven)

Therefore sin?A+sindA =1

Question:49

Cheeos

Selution:

a id 1-sin A | £ in

1+sin A
1-sinA _ [1-sinA % 1-sin A
1+sin A 1+sinA 1-sinA
= (1—sin A)?
1-sin? A
= (1—sin A)®
cos® A

__ 1-sinA

cos A

1 sinA

cosA cosA



a id l+cos A | i 1

l-cos A

l1-cosA l1-cosA l1+cos A
= (1+cos A2
1-cos?A
= (1+cos AP
sin® A

_ l+cosA

J1+cosﬁ_ J1+COSA l+cos A

sin A

1 cosA
sinA sinA

c | cosB+sind 1 disvid 14 . 1 5

cosB—siing

(cos@+sing)
~— roz@ . l+tan®
cos0—sing 1—tanB
cosg

c id ( o 9;.2 _ ( 1 5059)2
sin@ sin 8
_=_(1— ::c:usEl)2
sin 8

;(l—cosalz

sin® 8

_ (1—cos8) (1-cos8)

1-cos28

_ (1—cos8}(1—cos8)
—_(l—cosB](1+cosB]

_ 1-cos®

l+cosB



Cheosethe-corree
Selutien:
a id A A} i A) in A
_ 1 sin ol
(COSA COSA) (l SIHA)
1+sinA \
-_( cosA ) (1 - SH]A)

_ 1-sin®A

cos A

_ cos"A

cos A
=€65A
L]
Exereise+ FORMATIVEASSESSMENT- (UNITTESTD
20 2 a
. cos”36°+cos” 34 3 56° 4 34
Geﬁs‘}de%‘f 2 ° 2 e
sin® 56°+sin?® 34°

cos®56°+cos>(90°— 567

T sin? 56°+sin(90°-56%)

2o 2o et
cos“56°+s5In°56
= +3-tan?-56°cot?-56°

5in? 56°+cos256°

Thevalteof (sin

Solution:
Consider{sin?-30°€052-45>+4-tan-30°+ (12} sin-90°—+(1/8)-cot2-60°)

=fd ‘2)% *x—(1 £=£2)2 4-(1 (,(3);_7- (H2)% (;)2 —(H8Yd (,(3)%_}

=B3+32+12+H24

=48/24

=2

Question:3

H-eos-A+-—-cos

Seolutien:

Given:eosA+eoszA =1
Now,considersin®A+-sin*A=sin? Al +sin?A)



Thereforesin?A+sindA-=sin? At +sinZA)
=—(1—e0s?-AMI+1—eos?A)
egqration:

Therefore,sin®A+sin*A=(cosA)I+coshA)
=—cosA+-eosZA

=Igiven)

Fherefore, sina +sintA =1

Question: 4

Ifsin & =+3/2,

Selutien:

Giversta-g——3/2
Therefore,cosec8=1/sin8-=2//3

%%%

WT%

a id sin A+cosA 1 disvid 14 . ] i A

sinA—cosA

(sinA+cosA)

Sl A _ 1+cotA
SINA— COSA 1—cotA
sinAa
4
_ 1+(3)
- 4
1-(3)
_ 5+4
5—4
-=—9
H2x=-secAand
Selution:

TFhereforeA2x)2-=-see?A



o< o
(f) =tan“A

= —L] = tanZA4

=4x%% = sec?A [1land

i

4z — —L =sec’A — tan“A

= -'L(;r'E - lll ): seetx—tan?x =1

—w’r3

—_— =
cos8

1
=c0s0=—
v 3

Adse—weknrow-sind =1 — cos28

=-sinf = |1 —cos? G)

11 o . sin® 73°+sin® 17°
o« J
cos?28%°+cos262°
sin® 73%+sin®(90°-73%)
cos? 28%+cos?(90°-287)

sin® 73 +cos® 737

cos228°+sin?28°



Selution:

c id l+cos A | ki 1

l-cos A
l+cosA _  [l+cosA % l+cos A
l1-cosA l1-cosA 1+cosA
= (1+cos A2
1-cos?A
= (1+cos AP
sin® A

_ l+cosA

sin A

_ 1 cosA

sinA sinA

=coseeA+coth



Now_consider L H.S = =1
’ T (pPaa)

2 cot @ (cot @ + cosec )

2 cosecB (cosec® + cot 6)

Selutien:
a id RES = l-cosA | . 1

l+cos A

l1-cosA _ 1-cosA  1l-cosA
l+cos A l1+cosA 1l-cosé

_ (1-cosA)*

1-cos? A

;(l—cosﬁ]z

sin® A
=_(J.—::r::s.»ﬂi.)z

sin A
_=_( 1 cosﬂ)z

sin A sin A
= (cosec-A—ecot A)%
Question:13
H5eotO=3-=5

Selutien:
Given+5eet6=3
Therefore-cot-8=23/5

(55inB8-3 cos8)

Geitrsie}:eFi(‘L “no13 wsm—aﬁd—diﬂdeﬁuﬂﬁa%%aﬂd—éeﬂemiﬂ&te%y—sin—&

(ssin8-zcos @)
— Qing ___ _ 5—3cotb

4+3cotB

=inB
4s5In8+2cosl
sing




ta?-sin?-6+b?cos?-6+ 2ab-cos-0-sin- 0} +fa? cos?-0+ b sin? 0 2ab cos0-sin 0 =332
— a2 (5in2-6+ c0s2-8) + b (co5? 0+ sin-B) = 22

P IR S B
Heneeproved:
Question:+16
Provethat
Selution:
_ (1+sin8)
77 (1-sin®8)

Migltiol 1a . by (1t sin0):

_ (1+sin@)  (1+sin8)
(1—sin@) (1+sin8)

_ (1+sinB8)?
(1—sinZ28)

_ (1+sin@)*

cos2@
_=_(1+sina)2

cos8
=f1feos) (sin-Bfcos 9)]2-
={sec-O—+tan 9)2

Henee proved:
Question:+17




1 1

sec B8—tan® cos8

Migltiol 1 divide the ] 5 N

( 1 sec 8+tan B) 1
secB-tan 8 sec B+tan @

cos8

sec B+tan @

sec? B—tan®8
=seecH tan0—sec (-1 ‘fafl% 6= SeE%—e-)
=+tano

fa)
Ao

o
A¥A%2

1 1

cos@ sec B+tan B

Migliiol I dividet] i ] ] 5

1 ( 1 sec@—tan B)

sec B+tan B secB—-tanB

cos@

sec B—tanB

sec? B—tan?@

=see8—seeb tan-0-(—1 taﬂ% 6= 5882—9-)

_ sinA(1-2sin®A)
cosA(2 cosZA-1)

_ sinA (sin2 Atcos® A —2sin? A}

cosA (2 cos® A—sin® A—cos® 4)

_ sinA (COSZA— sinzA}

cosAlcos®A- sin®A)

Selutien:
tan A cotA
— (1—cotA) m
tan A cotA
—_(l—ﬁ) (1—tanA)
tan® A cotA

tanA—1  (1—tanA)

tan® A cotA
tanA-1 (tanA-1)

_ tan®A-—cotA
tan A-1



_ tan®A——_
—__ tana
tanA-1

_ tan® A-1
tanA (tan A-1)

_ (tanA - 1)(tan®A+1+tan A)
tan A(tan A-1)

_ (tanzA+ 1+tan A}
tan A




