¢

Ql.

Sol:

Sol:

when:

b)

sina=—; 0'<a<£
5’ 2

J - 2
cos"a=1-sin"a

_,_[EJZ_,;i 16
e N 25

cosa =:ti=> cosa =-S- (aisinlquad)

sina % 3

tang=—=-==—
cosa % 4

Now
(a)sin2a = 2sinacos &

Soax

2 :
(b)cos2a='2cosza—l=2(i] -]=2(EJ_|
5 + \25

32 25__7_

25 25

24
(c)tan2a = $in B /25 ‘25 _24
cos2a /5 e

£ n
cosa=—;0<a<— -
5 2

sinfa=1-cos’a

=1—(i]2 :]—Ezi
d DY

(a)

“(b)

(c)

Sol:

Exercise 10.3

Find the values of Sin 2 , cos 2a and tan2a,

sina =i-§—=> sina=§~(o:isin1)

_sina /j
cosa»: /8’

_sin2a=2sinacosa

-5)3)-5

cos2a =2cos’ a—1

A8

_32-25_17
25 25
24
tan 2 = Sin2a /,2{ 24
" cos2a /
2

Prove the following identities

Cota —tana = 2Cot2
LHS=Cota —tanax

(#4

¢

_Cosa Sina _ Cos’a - Sin’a

Sinaa.  Cosa
_2(Cos’a - Sin'a)
" 2SinaCosa
_2Cos2a

Sin2a
Cot2a =R.H.S

=2
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Sin2a

ii. —_c=tana
1+Cos2a
so'. L'H'S = M—
; 1+Cos2x
.5 2SinaC;osa - Sina =Itana =R.H.S
2Cos "« Cosa
W, IZEE a2
Sina 2
o .
1-Cosax 28in’ 2 Sm;
L CRG e e
ina 2Sin— Cos — Cos—i-
=_tan E '_‘_R.H.S
2

w, . Cosa—Sie g _sania
Cosa + Sina
Cosa — Sina

Cosa + Sina

Sol. LHS=

Cosa — Sina . Cosa — Sina

" Cosa + Sina Cosa — Sina
_(Cosa - Sina)* 2

Cos’a — Sin*a

Cos’a + Sin*a-2SinaCosa _1=-Sin2a

Cos2a " Cos2a
T R Sin2a
= Cos2a Cos2a

=Sec2a - tan2a= R.H.S
1+Sina _Sina/2+Cosa /2
= 1-Sina Sina/2-Cosa /2
i LHS— 1+ Sina
: TN 1-Sina

Sin*al2+Cos’a!2+2Sina/2Cosal2
Sinat/2+Cos’al2-2Sina/2Cosa /2

_ [(Sina/2+Cosa /2)?
(Sinat/2—-Cosa 12)?

5 Sina/2+Cosa /2 “RH.S
Sina/2-Cosa l?2

=Sec2a — tan2a= R.H.S

CosecO+2Cosec26

vi. =Cot8/2
Secl :
1 + 2
_ CosecO+2Cosec20 _ Sin@  Sin20
Sol. LHS = Secd = 1
Cos@ .

AL v

_Sin * ZSinfCos0 ._[ Cos0+1 J,Café
1 \ SingCes® ) 1

~ Cos6 :
ZCos’012  Cos@/2

~ ZSin612Cos0 12 Sinf/2.
vii. 1l+tanatan2a =Sec2a
Sol. LHS=1+tanatan2«

=1+

=Cot@/2=R.H.S

Sina Sin2a 4 CosaCos2a + SinaSinZ

- Cosa "Cos2ar
_ CosaCos2a+SinaSin2a

_' CosaCos2e
Cos(2a-a) Cosa
" Cosa x Cos2a 3 Cosa x Cos2a

CosaCos2a

= — =Sec2a =R.H.S
Cos2a
28inf Sin26

viii. — =tan2&tan 8
Cos6 +Cos36

2Sin93in29 : (C053 6=4C053 9_3C05 9)
Cos@+Cos30
4 2Sin@ Sin26:
Cos@+4Cos*0-3Cos 0

_ 28in@Sin20 _ ZSinBSin26

" 4Cos*0-2Cos0 X ,Z’_Cos@(ZCosZH-_-l)

_ Sin6.Sin260

" Cos0.Cos20
=tan20 .tan@ = RH.S

Sin38  Cos36 _

ix. =2
Sin6 Cos6

Sin36 - Cos30
Sin@  Cosb
_ Sin30Cos@—-Cos30Sin _ Sin(360-6)
B Sin@Cos0 " SinfCosh
_ Sin20 _ 2SinB€ost
" Sin@Cos@  Sinb€os

Sol. L.H.5=

=tan@tan26

Sol. LHS=

=2=R.H.S
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Cos36. Sin30 Sin’0/2+Cos*6/2
+ =4 Cos2 0
Cos0 Sin6 ' Sin@/2Cos0@/2
Sol.  LHS= Cos30 Sin3@ 2 SI'HGCOS39+C.‘OSQSI.!?39 = C'0329/2 i Sin29/ 2
Che - N8 CodiSind- - Sin6/2Cos612
_ Sin(0+30) __2Sind0 - _ 2Sin2(26) 1 i 5
Sin6 Cos@ 2;'”19 Cos@ Sin26 = == 2 x P YT TR T
2.2 Si Cos2
e {:zfiz?)'m ‘o wsehl) A RS
4Cos28 =R.HS e .
= 0S. =R.M. -
_ xii. e + Coj’w = 2Cot2 4
. tam@/2+Co012 o Cosd . 3%‘"9(, 5
: Cot6/2—tanf/2 sol. LHS= ‘Cf" = ;Sa
;s oS Sin
Sol Lige 20O 9" ;2; (,"‘:f’ 22 _ Sin30Sin6+Cos36 Cos 0
- Bi‘or ' —tan/ Sin@Cos 0
o 2 , Cosbl2 Cos38Cos6 + Sin36 Sin
- Cos0/2 Sin@/2 = Sind Coso
Cos6/2 _ Sing/2 SR T
Sin612 _ Cos@12 o 20830 —0)  2C0s20 . cir2f
_ 2Sin@Cos 0 Sin28
3+cos4f 1 2 2
A —=—({tan“f +cot° 8
R iy 7 z( )
] 2 3
Sol: RHS =—(tan"@+cot" @
i )
ok sin39+c0536 _1Ifsin'@+cos'@) | (Siﬂ:.@)-**(c'ﬂs2 9)“ »+ sin?g)=c0820
2lcos’@ sin’@ ) 2| sin@cos’® ) 2 sin® @ cos’ @ s ey sy
[] —-cos 219]2 +( 1 +cos_gg]z
c0538=l+c°520=l 2 _J 1 2
2 2 sin- @cos” 0
_ 1 1+cos’ 20 -2cos 20 g 1+cos’ 20 +2¢os 20
2sin’@cos’ @ 4 4

" 2sin’Ocos: 0

- 2sin’@cos’ 4

1 '2+2cos’ 20
6 L

1 (]+005320;2e0§2§+l+c05229+MJ
' 4

& 2sin’ @cos’ @

I [2’ (1+cos? 20)
A
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% 1 1+cos48
v e ) b e e
4sin” @cos” @ 2

3 ] [2+1+cos49] ! : &
4sin’ Bcos’ & 2 8(1—cp529](1+cos2f9)
2 2

3+cos40 3+cos46 _ 3+cos4d _3+cos46’_LHS

=2(1_—c05229)=2(1_[1+cos49)] 2([2—1—cosae] 1—cos40

2 Zz
Xiv. 1ramag tan’® (%140}

(3+cos40)

1-sin26
& 2tan @
1+sin26 1+tan’ @ " 2tan@
L= = r5in20 = =07
i I-sin20 |__2tand R et D
1+tan’ 9’ |
1+tan’ @ +2tan @
_ l+tan’@ __ _l¥tan’0+2tand _ 1tai’ @
1+tan’ @-2tan @ 1tari® @ 1+tan’@-2tané@
1+tan’ @
9 2 3 id tan@ i 2
_1+tan’*@+2tand (1+tand) _[l+tan6)“_ iy _(tan(£+9D
l+tan’@-2tan@ (1-tang)’ \1-tand l_m%mg
1 T
=tan‘[z+9J=R.HS
xv.  €0S’Z+cos? 23% | c0s?3% 4 cos? X =2
8 8 8 8
Sol:
S Socos*Euoos? B st X pood 22
8 8 8 8

1+cos2 2 1 +cos2 3—” 1+cos2 2 l+cos2[z)
8 = L 8 i 8 8

= : -+
2 2 ' Z 2
- 5 7
1+cos£ 1+cos§3r— 1+cc»ss—'1r 1+cosZ£ 1+cos£+1+cos3—”+l+cos—n+1+cos—n
- 4 4 4 - 4
2 ghe
1 3z 1
cos—=cos45°=-— " Cos—=¢05135° = ——
[1+Zé+l %«1—1 %+1+%J \/-2— | p , 5
—(4) 2=RH.S o c0s2F = 05225° =~ cosZ  cos315° = L
4 T 4 NG
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Sol:

R.H.S

Q4.
Sol.

Sol.

Show that: 2cos8 = \/24- V2+2cos48
2¢cosf = \/2+J2+2cos46
=\2+2+2cos48

\[2+,}2(1+cos49 \/2+1/2 2cos’ 20) J2+J4cos 20 = =2+2¢0s20 _,/2(1+cosze)

\(2 2cos’ 6?) \/4(:05 8 =2cos8=LHS

Reducesin® @ to an expression involvmg only function of multiples of @, raised to the first power.

1-Cos26
Sin“B =(Sin2@ 2= ["*—295—']

1-2 +Cos® - =
Cos20+ Cos* 20 o I_2(:,052‘94_]-|-Co.!.49 Sz'n39=l cos26
4 4 i o
T % [2—4C05-262+I+Cos40] £ % [3-4Cos20 + Cosd @) |Cos?20 = L0848
_ 3-4C0526 +Cos48 '
8

Find the values of sin & and cos @ without using table or calculator when &is.

(i) 18" (i) 36" (iii) 54"  (iv) (43
Hence prove that _

cos36° cos72° cos108° cos144° = RY

When & =18° Multiply by 5

then56 =90°=> 26 +36 =90°=> 26 =90°-36
Sin (26) = Sin (90°-36) = 2 Sin@ Cos@ =Cos3 €

25in & Cosy = 4Cos’@ -3Cos6 = CosB (4Cos? @ - 3)
25in6 =4 (1-5in?0) -3 = 25in @ = 4-45in26 -3

4sin?@ +25in6 -1=0 Sk B i
sin@ « —2EVE —dac _ -2+(2)2-4(4)(-1)
=4 2(4)
sing = Z2EV4+16 24420 2425 _Z(-1%\5)
R e
. =14l &
S|n6= 4 Put9 =18° theanin 18°= 1:J§ because 18° isinl quadrant

2 2 :
cvs*6=1-ssn=e=1-(-‘+~/5] =1_(_~5—1J 1[5_1_2_J_§ _16-6+2J5 _ 104245
4 4 16 6 e
COSZG = %ﬁ:cmﬂ:t_—wa Caslsa=i\“0‘:2\j§

ko )
Coslg’ = ———‘“0;"6

(Because 18°in | quad)
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ii. When. @ = 36°
sol. then Cos2@ =2Cos?@ -1
Put6 = 18°=> Cos2 (18°) = 2Cos*(18°) -1

9 ; .
\‘1 a1 : 5 - 2+24/5
Cos36° =2 [__0+T.[_] _l=2[&1§_\/§]_l= |0+2‘\[§ 8 i) +. ‘\/—- E

8 8

1+J§

4

iCos36°= , Sin?@=1-Cos?@

Sin?36° = 1 — Cos?36°

Sin?36°=1- {1+J§} =l_(l+5+2£)=]6_6_2£

4 16 16

g 10-12\/5: an36"=‘/‘0‘42‘/§

iii. When @ =54°

Sol. Cos54° = Sin (90° - 54°) = Sin36° = 10 - f \fS—

1+J§

Sin54° = Cos (90° - 54°) = Cos36° = 2

iv. When & =72°

Sol.  Sin72°=Sin (90°- 18%) = Cos18° = Yoo :2ﬁ
~1++5
4

Cos 72° = Cos (90° - 18°) = Sin 18°=

ALSO Cos36° Cos72° Cos108° Cos144° = %

Sol.  L.H.S=Cos36° Cos72° Cos108° Cos144° :
= Cos36° Cos72° Cos(180° ~ 72°)Cos(180° — 36°)
=Cos36° Cos72° (- Cos72°) (— Cos36°)
= Cos?36° Cos?72°

(5

={HS +2\/§](5+1 —2J§J

16 16
_ (6+245)(6-2V5) _ (6)*-(2V5)°
16 x 16 ' 16 x 16

_36-(4x5) 36-20_ 16 _1
T 16x16  16x16 16x16 16

=R.H.S
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