Trigonometric Ildentities

Exercise 10.3 (Solution) for Class XI Page- ]
Question #1 Find the values of sin2a,cos2¢ and tan 2« when:
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(i1}  Let 6 =54°

= Sd=21
= 3@+28=270 ‘' cos30 =4cos’ 8 —3cosi
= 20=270"-38 s sin26 =2sinfcosé

sin 268 =sin(270—38)
= sin 28 = sin(3(90) — 36)
= sin26 =—cos38
= 2sinfcos@=—(4cos’ @ —3cosf)
= 2sinf@cosd =—4cos’ 8 +3cos @)
= 2sin@ =—4cos’ 8 +3
= 2sin@=—4(1—sin’* &) +3
= 2sin@=—4+4sin’ 6 +3
= 2sin@=4sin’ @ -1
= 4sin“@-2sinf—-1=0

: 1+J§
siné =
4
= sin54°:1+\/§
4
Now  ¢0s?54° =1—sin®54°
2
= cos” $4° :1—[“_4\/3]
2
(/5) +245+1
cos® 54 = g=
16
_1_5+2\/§+1
16
_1_6+2J§
16
L 16-6-+5
16
_10-245
16

= c0554°:1’¥ =

10=24/5
4

EOESd =
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(111) Now  sin(90—36) =cos 36’ Method ' sin(90 — @) =cosé

= sin 54" =cos36

And — | gindd = 1+4J§

c0s(90—-36) =sin 36"

= c0854" =sin 36°

(iv) Now sin(90—18)=cosl& " sin(90— @) =cosd

= sin72" =cos1&

s |sta7e Y2

and  cos(90—-18)=sinl¥"

= cos72"=sinl¥’

J5-1
4

= |cos B 3




Class XI Exercise 10.3 Page-2

(11) cosa'zg : O<6L'<z
5 2

Hint: First find sina and tana then solve as above

l
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Question #2 cota—tana=2cot2w

Solution
LHS =cotag—tana
_Cosa _ sing
sing cosd
_ cos'2 a—sin’a
SIN (¥ COS &
_ 2(cos’ a—sin’ @)
- 2sinacosa
_2cos2a
~ sin2a
=2cot2a¢ =R.H.S

Question#3 _sin2a _ .4

1+cos2a
Solution 5
—  sin2a
LHS = 1+cos2a
_ 2sin acosa s gl 1+ cos2¢
2cos’ @ 2]
= S%)nsg . 2cos’ a@=1+cos2a
=tana = R.H.S
uestion # 4 1=cosa_ 44
Q L S an
Solution g 1-cosa
1 — =
LHS = l=cosa e 3
sing
in*< o+ 2¢in’ % =1-cosa
B 2sin 5 sin 5 cos
i e
a 2 - 3 sin & = 2sin%cos &
G 2 2
sin 4
- 2
(24
cos Y&
2
—tan & > SVRAH. S
cos¥—sina _
Question # 5 L T S sec2a —tan 2¢
Solution
_ cos@—sing
LHS= COSQ +sing

_cosg—sina, cosq—sing
CoOS¢ +sina” cosa—sina

_ (cos@—sin @)’
cos & —sin’ &

_cos’a—sin’ @ —2sincos

cos2¢
_l—=sin2«
L cos2a
1 sin 2a

T cos2a cos2a
=sec2a—tan2a = R.H.S
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Question # 6 1+sine _ Siﬂ% E COS%
l-sine  sin% —cos &
a— ‘ sin sin3- — €08 >
LHS = 1+sin 94
l—sing
2 {24 o o
:\/S 5 + cos’ 2 & | 24in 5 COS=- 5
N4 o o o
sin 5 +cos” 2 2sin{s 5 COs = 5
o a\’
(sm 3 +COS§) Slnz% +cos g 1
= 3 g_ Q 2
(Sm g R 2) sing = 2sin cos &
. 2 2
sin %+ COS%
= I R.HS
$in 5 —c0os -
Question # 7 cosec Hstggosec 20 o i %
Solution
cosecd + 2cosec28
LH.S= sec @
I . )
_sin@ sin26
1
cos@
_ 1
_COS‘S’(Sin&?Jr 2sin@cosd.
_ 1
B Cosg(siné’ T n@cosd
_ costd +1
_Cosg(sin9c0s6’>
_cosf@+1
sin @
10
~ 2¢cos 5
> W
2 sin 5 cos 5
= cot% ~RHS
Question#8 1+ tana tan2a =sec2a
Solution

LHS=1+tana tan2&
( sina ™ / sin 2a
= e
CoSa’/ Ncos2¢
_ €os¢rcos 2 + sin arsin 2¢¢
COSQCcos 2
_ cosQa—)

COSUCOS2X
coOSx

T cosacos2a
_ 1
cos2a

=sec2a =R.H.S
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Question#9 _2sinfsin28 __ tan2@tan @
ol cos@ +cos3g

LILS = 2sin@sin26 » cos3@ =4cos’ 8—3cosl
cos@ +cos3f
1+cos28

oy 2sinfsin 26 .
cos@ +4cos’ @ —3cosé 2

_ 2sin@sin28 . 2cos’@—1=cos26
4cos’ @ —2cos@

___ 2sin@sin26
2cos@(2cos’@—1)

_ sin@sin26
cosfcos28

=tanftan26
=tan2ftand = R.H.S

Question # 10 sin36 _ cos38 _ 9

: sin cos
Solution o 2

_ sin36 cos36
Llll = sin@  cosé

_ sin 3¢ cos@ —cos3@sin &
sin@cosf

_sin(39-6)

~ sin@cosd

__ sin2¢
sin@cos@

_ 2sin@cosl
sinfcosé@

=2=R.H.S

Question # 11  ¢cos348 i sin 36
cosd  sind

=4¢cos26
Solution

LILS — cos 36 7 sin 3¢

cosd sin &

_ cos3@sin @ + sin 3¢ cosd
sin@cosd

_.sin(@ +36)

T sinfcosf

__.sin46
sin@cos @

_.2sin2@cos28
sin @ cosé@

. 2(2sin@cos@)cos26
- sin & cosé

=4co0s268 = R.H.S
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1% 6
tan 3 +cot2 _

Question # 12 5 o

Solution

L:HS =

cotj — tanj

6 1%
tan D +cot 3

B el
cot2 tan2

sinQ COSQ
2 i )
6 6

cosj sinj

e .0
COS 2 s1n 2
6

Sin 3 cos )

<7 26
s 29+ COS@2
Slﬂj C()Sj

a 28 .y

cos™ 2 —sin
p 2

-
5 cos3

sin

sin zg +cos”

(S7I~.

coszg —sin”

(S][a S

1
cosd
=secd = R.H.S

sec@

Question # 1

Solution

LIS

_ sin36 | cos3b
cos@ = siné

_ sin38sin d + cos 38 cosd

3 Sgggg % 03336? —2cot26

sin@cos@
_ cos(38—6)
sin @coséd

__ cos28
sin @coséd

® _2co820
2sin@cos@

_2cos28
sin 26

=2cot28 =R.H.S
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Question # 14 Reduce sin" @ to an expression involving only functions of multiples of &
raised to the first power.
Solution
sin*@ =

SiH29)2
1—cos 29)

Il
G e—

2c0s 28 + cos” 26
4

1—2cos26 +cos” 29)

1—2¢c0s26 + M)

(2 4¢cos268 +1 +cosdf
2

3—4c0826 +cos46)

ool»—= = _[;|._a B[ r—=

—

—
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Question # 15 Find the values of sin@ and cos@, without using table or calculator, when &

(1)18 (11)36°
Solution
] Letg=1%
= (FE=20
= 36+28=90
= 28=90"-36

sin 26 =sin(90 - 36)
= sin28 =cos 36
= 2sin@cosf =4cos’ @ <3cosd
= 2sin@=4cos’8-3
= 2sinf =4(1—sin’ @) —3
= 2sinf#=4—4sin’ =3
= 2sin@=1—4sin* @
= 4sin* @ +2sinf=1=0

24/ @) L 4(#)(-1)
(4

—2t44+16

8
—2+4/20
8

sin@ =

siné =

= |s1inl8& =

Now cos?18 =1-—sin’18°
P \/3—1 ;
= cos 18 —1—(7)

2
= cos218°=1—(\/§) _1%\/5-'_1

(iii) 54°

(iv)72°

v o8s30 =4cos’ 8 -2
.. sin28 =2sinfcosf

This 1s quadratic in siné&
a=4,b=1and c=-1

Since € =18" lies in the first quadrant so
value of sin can not be negative therefore

v e=1¥

cosl® =

V10 +245
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25 1+cos28@
g= 2

2¢0s°@=1+cos26

(i1) Since cos

— c0s20=2cos’@—-1
— cos2(18)=2cos*(18)—1

2
= cos36::2(¥19{%é£i] &

_ ]0+2J§)_
—2( T 4

_10+245 o
8
_10+24/5=8
D
_ 3 £
8

1+J§

4

= |cos36” =

sin*36=1—cos’ 36

S (18

_1+2\/§+(\/§)2

=1

16

:1_1+2\/§+5
16

_1_6+2V5
16

_16-6-2v3
16

_15—9+/5
16

Now

=
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