& Exercise 10.4

Q1.  Express the following products as sum or differences.

i. 25in368 Cos @

sol. =Sin(360 + @)+Sin(38 -0)
=Sind @ +5Sin26

iii. Sin5 & Cos2 8

Sol. = ;],-(ZSinSH Cos26)
_=% [Sin(5.0+28)+Sin(5 0 - 28))

=% (Sin7 @ +Sin3 6 )

v. Cos(x +y) Sin (x-y)
sol. = -g-(.?( ‘os (x +y) Sin(x ’ .l’))

i

iv.

= é(-ﬁ'in((x + y)+(x- _v)) - Sin(x+y) - (x - v))

2

= i)(S‘;’ n2x - Sin2y)

= —{(Sr‘n(x + f+x- f)- Sin(,(-+ y- K4 ‘))

Sol.

Sol.

2Cos5 O Sit

=Sin(s@ +38) - sin(s¢ -36)
=Sin8@ -Sin20

2sin7.6sin26

= =(-2Sin785sin28) .
~[Cos(76 +26)-Cos(76 -280))
~(Cos96 - CosS )

Cos5 0 - Cos9
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vi.

Sol.

vii.

Sol.

viii.

Sol.

Q2.

Sol.

Sol.

iii.

Sol.

iv.

Sol.

Sol.

Cos (2x + 30°) Cos (2x - 30°)
B %(2( ‘os (2x + 30" ) Cos (Zx w30 ))

= :]?-[('us(.?x+ 30° + 2x - 30° ) +Cos ((2x + '3()")-— .(2‘\_ 30 ))]
= %[(‘(’_ﬁ‘ (.?x + }0( + 2x — }0'{) +C'o.s'(,2f + 30" - ){ + 30" ):I

= i(("us-;x +Cos60" )
_‘:l X
Sin12° Sin46°
= :;’l (- 25in12°Sin46°) = -% (Cos (12° + 46°) - Cos(12° - 46°))

1
= —1; (Cos58° ~ Cos(=34°)) = %7 (Cos58° — Cos34°)
Sin (x + 45°) Sin (x — 45°)
I . =4l N - 0
=— .E( 2S8in (x + 43 )I.Sm (.\ — 43 ))

=- %[Cos[(x+45')+(x——45‘)]—Cos[(x+45')—(x—45')]:|
=- -i-[('o.s‘(x-l-}d(wL.\‘ -;.‘5()-—('()5'(,(4 45" - ,t/-i- J ")]
=- é[(,'o.\'.?x : (‘rm‘)ﬁ"] = %(— Cos2x + ('().'.'9()")

= —2( Cos90" — Cos2x )

Express the following sums or differences as products
Sin56 +5in30

0 ln = .
= ZSin5 : 30('0.\' 20 5 30: 25in 4@ Cos @

Sin8 6@ -5sina

80 + 40 . ) =
s 3 + Sin & ~ 40 = 2Cos6@Sin2 6

=2Co

Cos6 8 + Cos36

60 +390 . 60 -30 99 . 30
s ~ Cos 5

= 2Co =2 Cos— Cos—
2 2

Cos7@ - Cos @

1 7 -
= - 2Sin 6;{ Sin 792 ¢ =-25Sin46 sin36

Cos12° + Cosag®
7” " " =" i
o 12 + 48 P 12 48
(13 _36" -
=2Cos &0 Cos { ) [Cos (-—0) "~ CUSOI
: 2 2 '
= 2Co0s30°Cos(18°)
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vi.

Sol.

Qs.

Sol.

M‘.

Sol.

~ Sol:

" Cos8x+Cos2x

Sin {x + 30°) + Sin (x - 30°)

it [x+}9’2+x—}0‘] cos (FH30")-(x=30%)

_ 2

= 2Sin (éx ]Cos[/ i, ;30"]=25inx(:0530°

7.
Prove the following identities
Sin3x— Sinx Gt
Cosx—Cos3x
Sin3x-Sinx
Cosx—Cos3x

LHS=

3Ix+x . 3x-x
A oy 2 sk 2 _  Cos2xSinx Cos2xSinx _ Cos2x Sifix

—_2Sin 3x f'x SinX= 3x —Sim2xSin(-x) —Sin2x(-Sinx)  Sin2x Sifx

= Cot2x = R.H.S
Sin8x+ Sin2x

= tan5x

. 8x+2x 8x—-2x
; Sin8x+Sin2x 2Sin ) Cos 2

7 Cos8x+Cos2x 8x+2x 8x-2x

2Cos Cos
2 2
= Sme‘Cesﬁ_ =tan5x = R.H.S
Cos5x Cos3x

SinA4 - SinB e A-B COtA-t-B
SinA4 + SinB 2 2

Sin4 - SinB

Sin4 +SinB

LHS=

Zcos( 2 sin* - 2 Cos(

Zsin¢4 =Sy cos4 . £, sm(

) (43

=Cot [A ; B) tan (A ; B] =tan [A > B)_Cot [A ; B]
sin80° +sin 40°

c0s80° + cos40° =\

sin80° +sin 40°

¢0s80° +cos40°

;4 sin[soo 40 ]cos(soo “400]
5 2 2 ) sin60°c0s20°  sin60°

g
+ |+
>~
S——’
2
=
ramw o
h N
LI !
]
S

LN

LHS=

i - - =tan60° =3 =R,
st(soo ;400}03(300;400) il ettt s V3=RHS
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Q4. Prove that: : Note:
i - c0s15° + c05105° + c0s195° + cos285° =0 Wrong statement is given, It

Sol: . cannot be solved with cos160°
LHS cosl15° +cos105° +cos195° +cos 285°

=cos15” +cos(90° +15°) +cos(180° +15° ) +cos(270° +15°) =M—M-M+M
=0=R.H.S
sin26 +sin46 +sin66 +sin80 _

=tan58
c0s20 + cos48 +cos68 + cos80
sin 2@ +sin 46 +sin 66 + sin 8@

cos 28 + cos 40 + cos 68 + cos 89 _
25in[2{.”;49)c05(29;49]+ 25in(69+89]cos[69;39] _

i,

Sol: LHS=

2

2008(26249)COS(28;49)+2005[69;89)005(69;89)

. [60) [—26} ; (146) [-29) !
2sin| — |cos| — |+ 2sin cos . ’
A 2 2 T 2 2. 2sin36cos@ +2sin 78 cos @
2003(6_9_]005(:‘?-3)+2005(ﬂ)cos[iﬁ_) 2cos36cosf +2cos 70cosb
2 2 A 2
_ 20050 (sin30+sin76) Z sin50 COSM
20059 [cos 36+ cos 70]  Zcos50cos ’(,—267
=sin59
cosS@

=tan56=RHS

il cos? 1-1’-)— ] A .
[4 2 )-cos’| 3+ |=sina

Sol:  LH.S=cos’ [E—EJ—cos‘ 2:9
4 2 .2
[ T @ T T Q@
=| cos| —-— |-cos| =+= L E.2
_ [4 2] [4 2]][«,5(4 2)+cos(4+2)]
15 L. _z a r 4 @

+=+ —-F-= <

=| -2sin = sin = : 4 4 lcost®® 22 2

2cos
2
L
2z -2a 2:_ -2a
clogal 4 L] 2 el &R (), [~w n
5 sin ——2 cos. - cos ™ 2sin =y slm —2— 2cos z cos(—%)}

1 a o

i . 1 4 . « a
=|2,—=.s5in— || 2.—=.c0s— | =—sin—cos =.
&0 2][ 7?"082] 2 13008

= Zsin%cos% =sine=RHS
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iv.

So

Sol.

T ud _l
Sin ('; —0] SIH (: + 9) = 5 C0529
L.H.S = Sin (% - JSln [: +6')
S 25m(£~9] Sin[£+8)
4 4
_—-I—[Cos.[-’;:——-ﬂ+%+ﬂ)

[Cos [Zx%] - Cos (% —o—g/—e]

< —[Cos% -Cos(-28))

M

[ ]

|

§
pem——g
P s
&N

I

D

[
e
&8

+

D
N
NS |

"
R == N -

=— —[0-Cos28] = %COSZG =R.H.S

Sin@+ Sin36 + Sin50 + Sin786
Cos0 +Cos30+ Cos50+ Cos76
LS Sin0 + Sin30 + SinS0 + Sin70 - Sin70 + Sin@ + SinS8+ Sin30
T CosB+Cos30+CosSO+Cos10  CosT0 +CosO +Cos56 + Cos30
2Sin 79; S Cos 70{9 +28in - pa 3¢ -Cos §0 39
ooy 0 o 10— TN gg) +30 ., 56-30
2 2 2 2

_ 28in40 Cos 30 +2Sin40 CosO Z S‘mww Sin48

= tand46

2( ‘0540 Cos30 +2Cos 40 CosO j( r:sww Cos46

=tan4f= R.H S
Prove that
Cos20° Cos40° Cos60° Cos80° = L
L.H.S = Cos20° Cos40° Cos60° Cos80°

= Cos20° Coﬂm(%) Cos80°

= — (Cos20° Cos40°) Cos80°

B

= — (2C0s20° Cos40°) Cos80° (¢’ & ‘+’by2)

—

= — (Cos (20° + 40°)+ Cos(20°—40°)] Cos80°

[ (Cos (20° + 40°) ] Cos80°+(Cos (20° - 40°)) Cos80°

1]

PN I el

(Cos60° Cos80° + Cos20°Cos80°  (Cos(—20°)= Cos20°)
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20" Cos80"
4(;Cm80"+(.o.s’20 Cos80" ) 4( Lt b ConeC L ]

2

= %{cosat}'o +Cos (20° + 80°) + Cos (20° - 80°))
- % (Cos(180° — 100°) + Cos (100°) + Cos (- 60°)]
= % [Cos180° Cos 100° + Sins180° Sin100° + Cos100° + Cos 60°)
= % [(-1) Cos 100° + (0) Sin100° + Cos100° +-]j-]
= -l-[ Cos100° + _Cost00° +-l—]
8 2
1(1 1
S]] — R L
8 [2) 16 i
2z ar 3
ii. Sm 9 Sin Sm-;Sf ? E
Sol. LHS = S‘m—Sm—z— Sm Sin 4—”
9 9 3 9
= Sin20°Sin40°Sin60°Sin80°
= 5in20°5!n40°3£—3— Sin80°
- l?— (Sin20°Sin40°)Sin80°= — g (=2 Sin20°Sin40°)Sin80°
=— —?—- [Cos (20° +40°) = Cos (20° - 40°)] Sin 80°
3 ' S
= —‘-‘{ [Cos 60° - Cos (= 20°)] Sin80°=—4J—§-[%— Cos20" )SinSO“
=- —? [ ; Sin80° — Cos20°Sin80°)
J3  Sin80" —2C0s20° Sin80"
B s [ ]
4 2
NE] :
S- -é- {Sin (180° - 100°) = [Sin (20° + 80°) - Sin (20° - 809)]})

=- ?[M- Siert00® + Sin (- 60°)]
3 43[ Ji]

- —— (=Sin60°) = = ~— | ———
8( n60°) 3 2
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1
il Sin10°Sin30°Sin50°Sin70° = E
-Sol. LH.S =Sin10°Sin30°Sin50°Sin70°

= SinlO"(—%) Sin50°Sin70°= -;— (Sin10° Sin50°)Sin70°
1 e 1 :
= 1 (= 2 Sin10° Sin50°)Sin70°= 7 [Cos (10° + 50°) - Cos (10° — 50°)] Sin70°}

1 et
s~ [Cos60° ~ Cos(— 40°)] Sin70°= = [Cos60° Sin70°— Cos40°Sin70°]

1145 1
==— [—sin70° - Cos40°Sin70%]= — —
4 l2 i ] 4(

Sin70° = 2Cos40° Sin70° )
2

=- % [Sin (70°) - {(Sin (40° + 70".) —Sin (40°—-70°)}]= - -;~ [Sin (180° — 110°) — Sin110° + Sin (— 30°)]

=-%[_Sm~l’[0f—-w— Sin30°]=-1[—1]=-1—=R.HS

8121 16
sin36 / g
Q6.  Prove that PR siné, and deduce the value of sin15°,
Sol:
= sin3g__ 3sin-4sin’g _sing(3-4sin’6)

f1+2co529_1+2(1-2sin29) 1+ 2—4sin’@

sin@(3—-4sim @
= umsin9=R.H.S

J-4sim @
To deduce sin15°
sinlS°g _sin(3x15°) (put&:lS“ingz‘venque.stian)
l+2005(2x15°) '
. 1 1 1
_sin(45°) [ L R T OB .
1+2c0s30° . (B . B 143 V2+V6 (VZ+6)(v2-V6)

14233 423
2 2

PN T e R
- 7 = = =
(R T et

Q7. Prove that tan75° - tan15° = 2,/3
Sol: LHS =tan75" -tanl5°
=tan(45° +30°) - tan (45° —30°)

o tan 45° + tan30° _tan45°-tan30°
1-tan45°tan30° |+ tan 45° tan30°
=1+tan3o°_1-tan3o°
1-tan30° 1+ tan30°
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Qs.

Sol: .

Q9.

Sol:

J3-1
I v

1=

} [

1B
5.8

+lx)ﬁ’ J—l)ﬂ/
1L -1 VB4
3

+

='+%_-- : 3 v 7 2
. 3-1 3+1
i e ae - |
il Bt (VB -(\B-1) (3+1+243)-(3+1-243)
J— 1 \/3+1 \E-—l)(ﬁﬂ) i (Ji)z-(l)z
/+2J_ /+2J- 4J_
3-1
1

Prove that cos15° -sin15° = —

J2

=2J3=RHS

LHS =cos15° —sin15°
=cos(45° —30° ) —sin (45° -30°)
= [cos45° c0s30° +sin 45° in30°]—[sin4s° c0s30° —cos 45" sin 30° |

[Tf 7'2] [J‘T‘TZ] ,?% YZ 22 2f f_RHS

&
Prove that — sin’ a - sin‘ 8
sinacosa - sin fcos S

=tan(a+ j)

sina sm p

ws=un(a+ )= RE L - Y]
l-tana tan g o sina sin g

cosa cos S

sina cos B +cosasin
b ' w =sinacosﬁ+cosasinﬂxsinacosﬁ—cosasinﬂ
cosacosf-sinasin B cosacosf—sinasinf  sinacosf—cosasin
cosecssf
% ¢ sin? @ cos? ff —cos’ asin® B
> cosacos Bsina cos B - cosacos fcosa sin f—sina sin fsina cos £ +sina sin fcosa sin
sin’ a(l —sin? [3) —(1 —sin? c:t)sin2 B
sinacosa cos’ f—cos® a cos Bsin B —sin’ asin fcos B +sina cosasin’
3 smza—W—sinzﬂ+M
sinzcosa (1-sin’ B)-(1-sin a:)cosﬂsinﬂ—sinzasinﬂcosﬂﬂinacosasinzﬂ
= sin’ @ —sin’
sinacosa  singcos S f ~cos fsin A+ sin’ avsiBEs § — sin’ asi 3508 B + sin’ einareosas
sin & —sin’
sinacosa —sin ﬂf:os B =LAS
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Qio. P.rovethat sina+sinﬂ+sin}'—sin(a+ﬁ+?')=4sin(a;ﬁ)sin[ﬁ+y]sin[y+aJ
_ _ A 2

2

Sol: ~ LHS =sina+sinf+siny-sin(a+p+y)
:(sina+_sin[;’)+(sin7—sin(a'+p’+y))
)cos(a;ﬁJ+2cos(m-;ﬁ{}sin(ﬂ_ﬁ__7J

=2ﬁn(
a

a+f

2

2

-Zsin[a';ﬁ +“+g+zi’]sit1((l4ﬁ_af_+ﬁ+2y)}

2 2
fa—ﬁ+a+ﬁ+2y)sin[a-~ﬂ—a—ﬂ—zy)
\ 2x2 : 282
’2a+27]sin(—2ﬂ—2y)

\» 2%2 2x2
(

(ep)ef 2
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