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JKSC - FYJC 18 - 19 : PAPER - 1 Ex 5.5 MULTIPLE & SUBMULTIPLE ANGLE FORMULAE

Q SET - 1

01 sin 2x = tan x
1 + cos 2x
02 . 1 - cos 2x = tan x
sin 2x
COMPOUND ANGLES - 5.5
03. sin 20 cot 0
MULTIPLE & SUBMULTIPLE ANGLES T cos 20
04. sin X = cot x
sin = 2sin.cos 1 —cos x
1 -cos = 2sin? 05. 1 - cos 2x = tan x
1 + cos 2x
1 +cos = 2cos?
- A
tan = 2tan 06. 1 +cos A cot 2/
1 - tan2 I —cos A
07. 1 + cos A+ cos 2A = cot A
cos = cos? - sin? sin A+ sin 2A
1 +sin = (cos?+sin2 + 2.sin cos) 08. 1 +Cos 0 +sino - cot 95
= in)2
(Cos + sin) 1 —cos0+sinod
1 —sin = (cos?+sin? - 2.sin cos) Q SET - 2
= (cos - sin)?
1. 1 —sin 2A = 1 -+t A
sin 30 = 3sind — 4sin3@ 0 |L _—fan A
1 +sin 2A 1 +tan A
cos 30 = 4cos30 - 3cosh
02. cos 2A = 1 +tan A
tan 30 = 3tan® - tan3e 1 —sin 2A 1 -tan A
1 - 3tan?e
03. cos 0 = 1 —tan (6/2)
1 +sin® 1 + tan (6/2)
04. cos A = cot (A2) -1
1 +sin A cot (A2) + 1

05. 1 +5sino
1 -5sino
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06. tan T+ 0 = 1
4 2 sec 06— tan 0
Q SET -3
0l.
sin 160 = 16 cos®.cos 206 .cos 40 . cos 860
sin 0
02.
cos 5° . cos 10° . cos 20° . cos 40°= cos 10°
16 sin 5°
03.
co0s 3° . cos 6° . cos 12° . cos 24°=  cos 42°
16 sin 3°
04.
cos 7° . cos 14° . cos 28° . cos 56°= sin 68°
16c0s83°
05.
\|2+\|2+2cos46 = 2 cos o
06.
\|2+~|2 + 2cos 2A = 2 cos A/
07.
\|2+~I2 +~|2+2c0586 = 2 cos 0
08. sin 3A  + cos3A = 2 cof2A
cos A sin A
Q SET -4
01
If sec® = -13 Tino<O<T .
5
Find a) sin 20 b)) cos 20 c) tan 26
02
. _ 3n
[fsin® = -4 MT<O<™7/2
5
Find a) sin 20 b) cos 20 c) tan 26

03
If fanx = -3 3n/z<x<2n
4
Find a) sin 2x b) cos 2x c) tan 2x
QSET -5
or.
cos 10° . cos 30° . cos 50° . cos 70° = 3/16
02.
cos 20° . cos 40° . cos 60° . cos 80° = 3/16
03.
4.cos A . cos (n/3 - A) . cos (n/s + A) = cos 3A
04.
sin 10° . sin 30° . sin 50° .sin 70° = 1/16
05.
sin 20° . sin 40° . sin 60° . sin 80° = 3/16
06.
4.sin A . sin (n/s - A) .sin (n/3 + A) = sin 3A
07.
tfan 20° . tan 40° . fan 60° . tan 80° = 3
08. x + 1 = 2cos®6
X
then prove x3 + 1 2co0s36
%3
Q SET - 6

0. sec8A -1 = tan 8A

sec 4A -1 tan 2A
02. sec2A-1 = tan A

sec 4A -1 tan 4A
03. 2cosec 2x + cosec x =sec x . cot (X/2)
04.
2cos 4x + 1 = (2cos x — 1)(2cos 2x - 1)
2cos x + 1
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SOLUTION TO Q SET - 1

01 sin 2x = fan x 05. |1 - COS 2X = tan x
1 + cos 2x 1 + cos 2x

LHS = 2sinx.cosx
2c0s2x LHS = 2 sin?x
2cos?x
= sin X
COS X = sin x
COS X
= fan x = RHS
= tan x = RHS
02 . 1 —cos 2x = tfan x
sin 2x
06. | 1 +cos A = cot A/p
1 —cos A
LHS = 2sin2x
2sin X . COS X
: LHS = | 2 cos2 A/
= sin X -2 L
2 sin2 A/p
COsS X
= cos A/p
= tfan x = RHS _—
sin A/o
= A =
03. sin 26 = cot® cot 72 RHS
1 —cos 26
LHS = 2sin®.cos o 07. 1 +cos A+ cos2A = cot A
2sin20 sin A+ sin 2A
= cos# LHS = 1+ cos 2A + cos A
sin 0 sin 2A + sin A
= coto = RHS 5
= 2C0s“A + cos A
04. sin x _ cot x 2sin A . cos A +sin A
1 —cos x
= cos A(2cos A + 1)
LHS = 2sinX/2 . cos */2 sin A (2cos A + 1)
2sin2 X/
= COS A
= cos */2 .
_ sin A
sin X/2
= cot A = RHS

tan X/2 = RHS
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08. 1+cos6+sino = cot e/2 02. cos 2A = 1 +tan A
1 —cos 0 +sino 1 -sin 2A 1 -tan A
LHS = 1+ cos6 +sin@ LHS = cos?A - sin2A
1 —cos 6 +sin6 Ccos2A + sin2A - 2sin A. cos A
= 2cos2 9% + 2sin %2.cos %2 = (cos A-sin A). (cos A+ sin A)
_ < 2
2sin2 95+ 2sin 9/9.cos 9/7 (cos A = sin A)
. = cos A + sin A
= 2cos Y2 (cos 972 + sin 6/2)
o 0 o cos A - sin A
2 sin /2 (cos Y/2 + sin 7/2)
Dividing Numerator & Denominator by
sin 9/2
cos A + sin A
= coft 9/2 = RHS = cos A
COosS A - sin A
cos A
SOLUTION TO Q SET -2
= 1 + fan A
. 1 - tan A = RHS
01. 1 —sin 2A = 1 —tan A
1 +sin 2A 1 +tan A
03. cos 0 = 1 —tan (6/2)
1 +5sin 6 1 + tan (6/2)
LHS = Ccos?A + sin2A — 2sin A. cos A
Cos2A + sin2A + 2sin A. cos A LHS = cos2 %5 sin29,
cos295 +5in295 + 2sin 9/5. cos 9/

= (cos A — sin A)2

(cos A + sin A)2

= (cos 99 — sin e/2) . (cos 979 + sin e/2)
0 s 0,12
. cos 7/2 +sin 7/2
= cos A - sin A ( )
cos A + sin A
= cos 92 - sin 9
cos e/2 + sin e/2

Dividing Numerator & Denominator by

cos A
Dividing Numerator & Denominator by
COS A - sin A cos A
= A .
cos cos e/2 - sin e/2
cos A + sin A 9
= cos 7/2
cos A
cos e/2 + sin e/2
= 1 - tanA cos 12
1 + fan A
= 1 — tan 9
- RHS 1+ tan % = RHS
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— 0
04. cos A = cot (A2) -1 = 1+ tan /2
1 +5sin A cot (A2) + 1 1 - tan %2 = RHS
— T 0
LHS = cos2A/p  — sin2A/ RHS = tan (7/4 + 7/2)

cos2 A/p + sin2 A/p +2sin A/, cos Al

= tan M4 + tan 92
T 0
= (cos A/2 —sin A/2) . (cos A/g + sin A7) I — tan /4 tan 7/2
(cos A/ + sin A/2)2 0
= 1 + tan /2
0
= cos A/p - sin A/ I - tan 72
cos Ao + sin A/p LHS = RHS
Dividing Numerator & Denominator by 06. tan T+ 0 = 1
in A — J— —_—
sin /2 [4 2] sec 6 —tan 6
A _ in A
cos /2 sin /2 RHS = 1

- . A —_—
sin 7/2 sec 06— fan 0

cos Ao+ sin A/p

sin A/ :

= 1 — sino

= t A -
cof /2 cos 0 cos 0

cot Ao + 1 = RHS
= cos 0
1 — sind
05. 1 +sino = fan[ = + 0
1-sino 4 2 = cos295 — sin29,
cos295 +5in295 — 2sin 9/5. cos 9/
LHS =|cos29%9 +sin29%9 + 2sin 9/5. cos 9/
— 0 0 0 0
c0s2 95 +5in2 95 — 2sin 9/5. cos 9/2 = (cos /2 —sin 7/2) . (cos Y/2 + sin 7/2)
(cos %72 - sin 9/2)2
= (cos 972 + sin 9/9)2
(cos 9/2 — sin 9/2)2 = cos %2 + sin
cos e/2 - sin e/2
= cos 92 + sin 9
cos 99 — sin 9 Dividing Numerator & Denominator by
cos A
Dividing Numerator & Denominator by o 0
cos 9/9 cos /2 + sin Y/2
= cos e/2
cos 9/2 + sin e/2 cos e/2 - sin e/2
= cos 9/2 COsS 6/2
cos 9/2 - sin e/2
_ 0
= 1 +
cos 9/2 an /2
1 - fan e/2
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RHS

tan (n/4 + 9/2)

= tan n/4 + tan 6/2

tan n/4 tfan e/2

= 1 + tan %>

1 - fan e/2

LHS = RHS
SOLUTION TO Q SET -3

01.

sin 1606 = 16 cos O .cos 20 .cos 40 . cos 86

sin 0

We Prove
16 sin 0 .cos0.cos20.cos 40 . cos 80
= sin 160

LHS
2.2.2.(2 sin 6 cos 6). cos 26 . cos 40 . cos 86

= 2.2.(2.sin 208. cos 20) . cos 46 . cos 86
= 2.(2.sin 40 . cos 46) . cos 86
= 2.sin 80 . cos 86

= sin 160 = RHS

02.
cos 5° . cos 10° . cos 20° . cos 40°= cos 10°

16 sin 5°

We Prove

16 sin 5° . cos 5° . cos 10° . cos 20° . cos 40°

= cos 10°

LHS

16 sin 5°.cos 5°. cos 10° . cos 20° . cos 40°

2.2.2. 2s5in 5°.cos 5° cos10°.c0s20°.cos40°

2.2.2.5in10° cos10° cos 20° . cos 40°

ranlgconte

2.2 s5in20° cos 20° cos 40°

2 sin40° cos 40°

= sin80°

= sin(?20° -80°)

= cos 10°

03.

co0s 3° . cos 6° . cos 12° . cos 24°=  cos 42°
16 sin 3°

We Prove

16 sin 3° . cos 3°.cos 6°.cos 12° . cos 24°

= CoOs 42°

LHS

16 sin 3°.cos 3°. cos 6° . cos 12° . cos 24°

2.2.2. 2s5in 3°.cos 3° cos 6°.cos 12°. cos24°

e

= 2.2.2.5in 6° cos 6° cos 12° . cos 24°

= 2.25sin 12° cos 12° cos 24°

v

= 2 5sin 24° cos 24°

= sin 48°
= sin(920° — 42°)

= Cco0s 42°

04.
Cc0os 7° . cos 14° . cos 28° . cos 56°= sin 68°

16cos83°

We Prove

16cos 83° . cos 7°.cos 14° . cos 28° . cos 56°

= sin 68°

LHS

16cos 83°.cos7°. cos 14° . cos 18° . cos 56°

16 sin 7°.cos7°. cos 14° . cos 18° . cos 56°
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2.2.2.2s5in 7°.c0os 7° cos 14°.cos 28°. cos56° 06.

2.2.2.5in 14° cos 14° cos 28° . cos 56° \l 2+ ~| 2 + 2cos 2A = 2 cos A/

2.2 sin 28° cos 28° cos 56° LHS

e

2 sin 56° cos 56°

\|2+\|2(1 + cos 2A)

= sin 112°

\|2+,I2.2c052A

= sin(180° - 689)

\|2+,|40032A
\|2+ 2 cos A

= sin 68°

05.

\|2+\|2+2cos46 = 2 cos o

LHS

\|2(1+ cos A)

\l 2.2 cos2A/

\I 4 cos2 A/p

2 cos A/

\|2+ 2(1 + cos 40)

J2+,|2.2c0522e

\l 2+ 4 cos?20
= RHS

\|2+ 2 cos 20 07.

\|2+~]2 +,|2+2c0586 = 2 cos o

LHS

\|2(1 + cos 26)

\I 2 .2 cos?e
\I 4 cos?e

2 cos 0

\|2+~]2 +Jd2(1 + cos 86)

\|2+Jz +.|2.2(:05249

\|2+~] 2 +.|4 cos240

= RHS

\|2+~]2 + 2 Ccos 40
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08. sin3A + cos3A = 2cotf2A
\|2+~I2(1+Cos49) cos A sin A

LHS
\l 2 +J 2 .2 cos220 = sin 3A . sin A + cos 3A .cos A

sin A . cos A

\|2+J4c05226 = cos 3A . cos A +5sin 3A .sin A

sin A.cos A

\|2 + 2 cos 26 = cos (3A - A)

sin A.cos A

\|2(1+ cos 20) = cos 2A

sin A . cos A

\| 2 .2 cos?e = 2 cos 2A

2 sin A.cos A

\|4c0526 = 2 cos 2A

sin 2A

2 cos o

= 2 cot 2A RHS
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SOLUTION TO Q SET -4

Ex 5.5 MULTIPLE & SUBMULTIPLE ANGLE FORMULAE

01

If sec® = -13

5
Find a) sin 26

SOLUTION

0 liesin Il Quadrant . sin 8 & cosec 0 are +

cosf =

sin20 + cos20

-3
13

n/2<9<TE.

b) cos 20

sin20 + 25 =
169

sin20

sin20

sin©

a) sin 20

b) cos 26

c) tan 26

+
wIN

2sin0O.coso

2 12 =5
13 13
- 120
169
1 - 2sin2e
1T — 2 144
169
169 — 288
169
- 119
169
sin 20
cos 20
120

02
. _ 3n
Ifsine = -4 , <6<~ 7/2
5
Find a) sin 26 b) cos 260 c) tan 26
SOLUTION

0 liesin Ill Quadrant . tan 6 & cot 6 are +
sin®

=-4
5

sin20 + cos20 = 1

cos20 + 16 = 1
25
cos20 =
25
cos@ = - 3
5
a)sin20 = 2sin6.coso
=24 3
5 5
= 24
25
b) cos20 = 1 - 2sin2e
=1 - 2 16
25
= 25-32
25
25
c) tan 26 = sin 20
cos 26
= - 24
7
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03
Iftanx = -3 3, < x < 2m
4
Find a) sin 2x b)) cos 2x c) tan 2x
SOLUTION c) tan 2x = sin 2x
Ccos 2X
x liesin IV Quadrant . cos x & sec x are +
= - 24
1 +tan?x = sec?x 7
1T+ 9 = sec?x
16
sec?x = 25
16
sec X = + i
4
COoS X = 4

cos?x  + sin2x = 1

16  + sin?x = 1

25
sin2x = 9
25
sin x = - 3
5
a) sin 2x = 2sin x.cos X
=2 -3 4
5 5
= - 24
25
b) cos2x = 1 - 2sin2x
=1 -2 39
25
= 25-18
25
= L
25

10
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SOLUTION TO Q SET -5

01. cos 10°.cos 30° . cos 50° . cos 70° = 316
LHS = cos 10° . cos 30° . cos 50° . cos 70°
= 3 cos 10°. cos (60 -10)° . cos (60 + 10)°

= V3. cos 10°. (cos 60 cos 10 + sin 60 sin 10) . (cos 40 cos 10 — sin 60 sin 10)

= V3. cos10°. [1cos 10 + \3sin 10].[13(:0510 - V38 sin 1ﬂ
2 2 2

|

= V3. cos10°. [1 cos?2 10 - 3sin210]
4 4

= V3. cos10°. [cos2 10 - 3sin? 10]

= V3. cos 10°. [003210 - 3(1—(:05210)]
= V3. cos10°. [cos2 10 — 3 + 3cos? 10]
= V3. cos10°. (4cos?210 - 3)

= V3. (4cos310 - 3 cos 1Q9)

8 4c0s39 — 3cos ® = cos 30
= 3. cos 30°
= V3. 3

16

11
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02. co0s 20° . cos 40° . cos 60° . cos 80° = 316

LHS cos 20° . cos 40° . cos 60° . cos 80°

= 1. cos20°. cos (60-20)°.cos (60 + 20)°

= 1. cos20°. (cos 60 cos 20 + sin 60 sin 20) . (cos 60 cos 20 — sin 60 sin 20)

= 1 . cos?20°. [1 cos 20 + \/_3 sin 20] .[1?005 20 - \/_33in Qﬂ
2 2 2
= 1 . cos20°. [1 cos220 - 3 sin2 20]
4 4

= 1. cos?20°. [cos2 20 - 3sin? 20]

8
= 1 . cos20°. [cos2 20 - 3 (1 - cos? 20) ]

8
= 1. cos?20°. [cos2 20 - 3 + 3cos? 20]

8
= 1. cos20°. (4cos?220 - 3)

8
= 1. (4co0s320 - 3 cos20°)

8 4c0s30 — 3cos @ = cos 30
= 1. cos (2x20°)

8
= 1. cos 60°

8
= o]

8 2

16

12
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03. 4.cos A.cos (n/3 - A) . cos (n/s + A) = cos 3A

LHS = 4.cos A.cos (60— A).cos (60 + A)
= 4.cos A. (cos 60 cos A + sin 60 sin A) . (cos 60 cos A —sin 60 sin A)
=4.cosA.[1zcosA +\/_3$inA].[LcosA—\/_35inA]
2 2 2 2
= 4.cos A. [1 cos? A —3sin2A]
4 4
= cosA.[coszA— 3(1—0052A)]
= cosA.[4cosQA—3]
= 4cos3 A - 3cosA = cos 3A
04. sin 10°.sin 30° .sin 50° .sin 70° = 1/16
LHS = sin 10° . sin 30° . sin 50° . sin 70°

= 1. sin10°. sin (60 - 10)° .sin (60 + 10)°

2
= 1. sin10°. (sin 60 cos 10 — cos 60 sin 10) . (sin 60 cos 10 + cos 60 sin 10)
2
= 1 . sin10°. [\/3003 10 + 1 sin 10} [\/_3(:03 10 + 1 sin IO]
2 2 2 2 2
= 1 . sin10°. [3 cos2 10 — 1 sin? 10]
2 4 4
= 1. sinl0°. [3 cos2 10 — sin2 10]
8
= 1. sin10°. [3 (1 —sin210) - sin2 10] = 1 sin (3 x 10°)
8 8
= 1. sinl10°. [3-3sin2 10 - sin2 10] = 1.sin 30
8 8
= 1. sin10°. (3 - 4sin210) = 1
8 2
= . (3sin10°-45sin310) = 1
8 16
Q=

13
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05. sin 20° . sin 40° . sin 60° . sin 80° = 316
LHS = sin 20° . sin 40° . sin 60° . sin 80°
= V3. sin 20°. sin (60 — 20)° . sin (60 + 20)°

= V3. sin 20°. (sin 60 cos 20 — cos 60 sin 20) . (sin 60 cos 20 + cos 60 sin 20)

= 3. sin 20°. [\/3cos 20 + 1 sin 20]. [\/_3(:03 20 + 1sin 20]
2 2

2 2 2
= V3 . sin 20°. [3 c0s220 - 1 sin2 20]
4 4

= 3. sin 20°. [3 cos?2 20 - sin? 20}

= 3. sin 20°. [3 (1 - sin? 20) - sin? 20]
= 3. sin 20°. [3 —-35in220 - sin? 20]
= V3. 5in 20°. (3 - 4sin220)

= V3. (35in 20° - 45in320)

3sin & — 4sin3@ = sin 30

= V3. sin (3 x 20°)

8
= 3. sin 30°
= 3.
2
= 3
16

14
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06. 4.sin A.sin ("/3-A) .sin ("/3+A) = sin3A
LHS = 4.sin A .sin (60 — A) . sin (60 + A)

= 4.sin A . (sin 60 cos A — cos 60 sin A) . (sin 60 cos A + cos 60 sin A)

= 4 .sin A . E/?3COSA —_15in A}. [\/_3COSA +Lsin A]
2 2 2

= 4.5in A . [3 cos?2 A -1 sin? A}
4 4
= sinA. (3(1-sin2A) - sin2A |

= sin A. [3— 4sin2A]

= 3sinA - 4sin3A

= sin 3A
07. tan 20° . tan 40° . tan 60° . tan 80° = 3
LHS = tan 20° . tan 40° . tan 60° . tan 80°

= 3 tan 20° . tan (60 — 20)° . tan (60 + 20)°

= <3 tan 20° . tan 60 — tan 20 . tan 60 + tan 20 ]
1 +tan 60 . tan 20 I - tan 60 . tan QOJ

= V3 tan 200 . [\/S—TonZO .][\/3+Tcm20 ]
1++v3.tan 20U - V3 .tan 20

= 3 tan 20°. [3- tan? 20 ]
1 3 tan2 20

= 3 [3 tan 20° - tan3 200]

1 - 3tan?20°
3tan 6 — tan3o = tan 30
= V3 tan (3 x 20)° 1 - 3tanZo
= 3 tan 60°
= 3 .43
= 3 = RHS

15
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Ex 5.5 MULTIPLE & SUBMULTIPLE ANGLE FORMULAE

08. x + 1 = 2cos® ,thenprove x3+ 1 = 2cos36
X x3
[x + L}3 = 8 cos30
X
x3+1 4+ 3x.1 [x + 1)= 8cos30
x3 X X
x3+1 o+ 3[x + L] = 8 cos30
x3 X
x3+1 + 3 (2cos6) = 8cosde
x3
x3+1 + 6cos® = 8cos3e
x3
x3+1 = 8cos30 - 6coso
x3
x3+ 1 = 2(4cos30 - 3cos 0)
x3
x3+ 1 = 2cos30
x3
SOLUTION TO Q SET -6
01. sec 8A -1 = fan 8A
sec 4A — 1 fan 2A
LHS = sec 8A -1 =
sec 4A -1
1 - 1 =
= cos 8A
1 - 1
cos 4A =
1 - cos8A
= cos 8A =
1 - cos4A
cos 4A
= 1 — Ccos8A x cos 4A
cos 8A 1 - cos4A =
Q-

16

2 sin24A X Ccos 4A
cos 8A 2sin22A
2.sin 4A . cos 4A . sin 4A
cos 8A 2sin22A
sin 8A 2.sin 2A . cos 2A
cos 8A 2 sin22A
sin 8A cos 2A
cos 8A sin 2A
tan 8A . cot 2A
fan 8A
tan 2A
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Ex 5.5 MULTIPLE & SUBMULTIPLE ANGLE FORMULAE

02. sec 2A -1 = tan A
sec 4A -1 tfan 4A
LHS = sec 2A -1
sec 4A -1
1 - 1
= cos 2A
1 - 1
cos 4A
1 — cos2A
= cos 2A
1 - cos4A
cos 4A
= 1T - cos2A X cos 4A
cos 2A 1 — cos 4A 03. 2cosec 2x + cosec x =sec x . cot (*/2)
= 2sin2A X cos 4A LHS = 2cosec 2x + cosec X
cos 2A 25in22A
= 2 + 1
= 2 sin2A X COs 4A sin 2x sin x
sin 2A 2cos 2A.sin2A
= 2 + 1
= 2 sin2A X Cos 4A 2sin X.COs X sin X
2 sin A.cos A sin 4A
= 1 + 1
= sin A X Cos 4A sin X . cos X sin x
cos A sin 4A

= fan A x cot 4A

= fan A
fan 4A

= 1 1 + 1
sin X (cos x

= 1 1+ cosx
sin x COS X
= 1 1+ cosx
COS X sin x
= sec x 2cos?(X/2)
2sin(*X/2) .cos (X/2)
= sec x . cos(*/2)
sin(*/2)
= sec x . cot(X/2)

17
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Ex 5.5 MULTIPLE & SUBMULTIPLE ANGLE FORMULAE

04. 2cos 4x + 1 = (2cosx—-1) (2cos 2x - 1)
2cos x + 1
NOTE
LHS = 2 cos 4x+ 1 cos

= 2 _
2 cos x + ] CO0S = 2Co0s 1

=

2(2cos22x - 1) + 1

2 cos x + 1

cos? - sin2

cos?2 - (1 - cos?)
cos?2 -1+ cos?
2cos? -1

4.cos22x — 2 + 1

2 cosx+ 1
4.cos?22x - 1
2 cosx+ 1
(2cos 2x — 1) (2cos 2x + 1) cos = 2cos2 — 1
2 cos x + 1
(2cos 2x - 1) [2(2cos2x—1) + l]
2 cosx + 1

(2c0s 2x - 1) (4cos2x -2 +1)
2 cosx+1

(2cos 2x — 1) (4cos2x - 1]
2 cosx+1

(2cos 2x = 1)( 2cosx—1) (2 cos x + 1)
2 cosx+ 1

(2cos 2x — 1)( 2cos x = 1)

RHS
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Q SET - 1

o1. cos 40 + cos 26 = cot 0
sin 40— sin 26
COMPOUND ANGLES - 5.6
FACTORISE & DEFACTORISE 02, sin5A + sin3A = tan4A
cos 5A + cos 3A
FACTORIZATION FORMULAE
03. sin 100 — sin 26 = cot 66
sin C+ sinD = 2sin[C+D) cos(C-D) Cos 26 - cos 106
. 2 J . 2 J
04. sin 8x + sin 2x = cot 3x
. . _ e R . e 3N
sin C - sin D = 2cos[{C +D|.sin |[C-D COSs 2X — CoOs 8x
~ 2 7 ~ 2 7
cosC+ cosD = 2cos[C +D).cos[c-D) 05. cos 36 - cos 116 - fan 76
L 2 ) L 2 ) sin 116 - sin 30
. R . g 3N
cosC - cosD =-2sinfC+D|.sin [C-D 06. sin 200+ sin 2B = tan (o + B)
2 ) 2 sin 2o — sin 2P tan (o - B)
DE FACTORIZATION FORMULAE 07. sin 20+ sin2p =  cotf (p - a
Ccos 2o — cos 2B
2.sin A.cosB = sin (A+ B) +sin (A - B)
08. cos(7x=5y) + cos(7y-5x) = cot (x+y)
sin (7x=38y) + sin (7y-5x)
2.cos A .sin B = sin (A + B) —sin (A - B)
Q SET -2
2.cos A.cosB = cos(A+B) +cos (A-B)
01. sin A + sin 4A + sin 7A = tan 4A
2.sin A .sin B = cos(A-B) —cos (A+B) cos A + cos4A + cos7A

02. sin A + sin 5A + sin 9A = tan 5A

cos A + cos 5A + cos %A

03. sin 2a + sin5a - sina = tfan 2a

cos 2o + cos 5a + Ccos a

04. sin 20 + 2.sin 40 + sin 60

sin ® + 2.5in 30 + sin 50

= Ccos0 +sin06.cot30
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05. sin30 + 2.5in 50 +sin 76

sin @ + 2.5in 30 + sin 50

= C0s 20 +sin 20 .cot 30

06. cos3A — 2.cos5A +cos7A

cos A - 2.cos 3A + cos 5A

= cos2A -sin 2A . tan 3A

07. sin 5x — 2 sin 3x + sin x

COS 5X — COs X

= cosec 2x — cot 2x

Q SET -3
o1.
sin A+ sin 2A + sin 3A + sin 4A = cotft A
cos A+ cos 2A - cos 3A — cos 4A
02.
sin X - sin 3x + sin 5x - sin 7x = coft 2x
COS X — COSs 3x — COS$S 5X + cos 7X
03.
sin x — sin 5x + sin 9x - sin 13x = coft 4x
COS X — COs 5x — cos 9x + cos 13x
04.
if sin 2x + sin 6x = co0s 2Xx + cos 6X
Show :
either tan4x = 1 OR cos2x = 0
05.

sin A + sin 2A + sin 3A = cos A + cos 2A + cos 3A

Show :

either tan2A = 1 OR cos A = -1/2
06.

sin 100 + sin 500 — sin 80° + sin 140°= 2 . sin 250

07. cos 40° + cos 50° + cos 70° + cos 80°

= co0s 20° + cos 10°

20

Q SET -4

o1.

sin 3A . cos4A - sin A. cos 2A = fan 2A
sin A . sin 4A + CO0S A.cCos b6A

02.

sin 86.cos ® - sin 66.cos 30 = cot 560
C0S$ 20.cos O - cos 30.cos 46

03.

sin 30.cos 50 — sin 6. cos 76 = fan 260

sin 0. sin 70 - Ccos 30.cos 50

04.

cos 3A .sin 2A - sin A . cos 5A = tan 8A

cos A.cos5A - sin 3A .sin 9A

05.

Cos7A = 2.cos 6A - 2.cos 4A + 2.cos 2A -1

cos A

06.

sin|3A[. sin|11A[ + sin| A.[sin|7A

2 2 2 2

= sin 2A . sin 5A
QSET-5

0l1.

cos 20°. cos100° + cos 100° . cos140°
— Ccos 140° . cos200° = - 3/4
02.

cos 55°, cos 65° + cos 65°.cos 175° +

cos 175° . cos 55° = - 3/4
03.
sin 259 . sin 35° - sin 25° . sin 85° -
sin 359 . sin 85° = - 3/4
04.
cos2x + cos?(x + 120) + cos?(x - 120) = 3/2
04.
cos2x + cos?(x + 300) + cos?(x - 300) = 3/2
05.

sin20 + sin2(120 + 0) + sin2(120-0) = 3/2
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SOLUTION TO Q SET - 1

o1. cos 40 + cos 20 = cot @ = 2 cos 66 . sin 40
sin 40— sin 20 — 25sin 66 .sin (—46)
LHS
2 005[46 + 29] .cos[46 - 26] = 2 cos 66 . sin/49
= 2 2

2 sin 60 . sir/46

2 cos [46 + 29]. sin [46 - 26]
2 2 = cos 66
sin 66
= 2cos36.C058
2cos36.5in6 = cot 66
= cos 6 04. sin 8x + sin 2x = cot 3x
sin 6 COos 2x — CoOs 8x
LHS
= cote 2 sin [M] cos[ u]
= 2 2
02. sin 5A  + sin 3A = tan 4A — 25sinl 2x + SX]. sin[ M]
cos 5A + cos 3A [ 2 2
LHS
2 sin [5A +3A[.cos[5A - 3A = 2 sin 5x . cos 3x
= 2 2 - 25sin 5x . sin (-3x)
2 cos|5A + 3BA|. cos |5A - 3A
2 2 = 2 sip/Sx . COos 3x
2/4n 5x . sin 3x
= 25sin 4A . ccx A
2 cos 4A . CO\A = cos 3x
sin 3x
= sin 4A
cos 4A = cot 3x
= tan 4A 05. cos 30 — cos 116 = tan 76
sin 116 —sin 36
03. sin 100 - sin 20 = cot 60 LHS
cos 20 - cos 106 2 sin [39 + He] sin [BMO]
= 2 2
LHS -2 cos[l 16 + 39] sin[ 1L—39]
2 cos [109_+29] sin [1&% 2 2
= 2 2
- 2$in[26+ 109]. sin[ze—_me] = - 2sin70.sin 40
2 2 - 2sin76 .sin 46
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Ex 5.6 FACTORISATION & DEFACTORIZATION FORMULAE

= 2sin70 . s\‘n 40
2 cos70 . sik 40

= sin 76
cos 76
= tfan 76
06. sin 2o+ sin 2B =
sin 2a - sin 2B

LHS

2sin |20 +2B [.cos| 2a — 2B
= 2 2

2 cos[za +2;3]. sin[Qa - 23]
2 2

= 2sin (a+B) .cos (o - B)

2 cos (a + B) .sin (o - B)
= tan (o + B) . cot (a — B)

= tan (a + B)

tan (a — B)

07. sin 2o+ sin 2B =

cos 2a — cos 2B

LHS

2 2

2 sin [2(1 +23].cos [za _ 2B

2 2

~ 25in [Q(x +23] : sin[Qa _ 28

= 2 sin (o + B). cos (o — B)

- 25sin (o + B) .sin (a - B)

= - cof (a-B)

= cot (B - a)

tan (a + B)
tan (o — B)
cot (B - a)

-22 -

08. cos(7x=5y) + cos(7y-5x)

sin (7x=5y) + sin (7y-5x)

2

= cot (x+y)

2cos [7x—5y+7y—5x]. cos[7x—5y—7y+5x]
2

2sin [7x—5y+7y—5x]. cos[7x—5y—7y+5x]
2

2

2 cos|2x + 2y [cos|12x-12
2 2

VJ

2 sin[2x + 2y | cos[12x-12
2 2

= 2 cos(x +y).cos(x—-vy)

2 sin (x +y) .cos (x - y)

= cos (x +vy)

sin (x +vy)

= cot (x +vy)

y]

SOLUTION TO Q SET -2

01. sin A + sin 4A + sin 7A = tan 4A
cos A + cos 4A + cos7A
LHS
= sin 7A + sin A + sin 4A
cos 7A + cos A + cos 4A
2sin [7A + Al.cos| 7A - A| + sin 4A
= 2 2
2 cos|7A+ Al. cos |7A - A+ cos 4A
2 2

= 25sin 4A . cos 3A + sin 4A

2 cos 4A .cos 3A + cos 4A

= sin 4A (2 cos 3/1)

cos 4A(2 cof 3A + 1)

= fan 4A
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02. sin A + sin 5A + sin 9A = tan 5A 04. sin 20 + 2.sin 40 + sin 60

cos A + cos 5A + cos 9A sin ® + 2.s5in 30 + sin 50
= Ccos0 +sin06.cot 30
LHS LHS

sin 60 + sin 20 + 2.sin 40

sin 9A + sin A + sin 5A

. N . N .
cos 9A + Cos A + cos 5A sin 50 sin 0 2.sin 30

2sin [9A + A) cos[9A — A + sin 5A 2 sin [ 60 +20 [.cos|606 — 20| + 2.sin 40
E— = 2 2
= 2 2
0 cos[oa+ Al cos [9A - Al+ cos 5A 2 sin 56+6].cos se—e]+ 2.sin 30
5 —2 2 2

_ . . .
= 25sin5A  cos 4A + sin 5A 2 sin 40 . cos 20 2.5in 40

. N .
2 cos 5A cos 4A + cos 5A 2 sin 30 . cos 20 2.sin 30

_ sin5A(2cos4A/]) = 25|n4e.(c0529/+ 1)

i +
cosSA(Qcos/(A\+1) 2 sin 30 . (cos 26 1)

= sin 40
= tan 5A sin 30
03. sin 2a + sin5a - sina = tfan 2a - w

sin 30
CcOS 200 + COS S + COS a

LHS

= sin30.cos® + cos30.s5Nn0O
= sin 2a + sin 50 - sin a

sin 30 sin 30

CcOoS 200 + COS S + COS a

= cos® + sin6.cot 30

sin 2o + 2COS[5a+a].Sin[5a—a]

= 2 2

cos 20 + 2 cos[Sa hl O‘]' cos [50‘ - 0‘] 05. sin 30 + 2.sin 50 +sin 70

2 2
sin® + 2.sin 30 + sin 560

= sin 2a + 2 cos 4a. sin 2a = COs 26 +sin 26 . cotf 36

Cos 2a. + 2 cOs 4a. COSs 2a LHS

. = sin 70 + sin 36 + 2.sin 560
= sin 2a (1 +Q cos 4a)

sin 50 + sin ® + 2.sin 30
cos 2a(1 + 2\cos 4a)

. 2sin |70 +30 |.cos|{76 — 306 | + 2.sin 50
= sin 2a A A
- = 2 2
cos 2a
2 sin 59+9].cos 56—6]+ 2.sin 30
2 2
= tan 2a
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2 sin 50 .

Ex 5.6 FACTORISATION & DEFACTORIZATION FORMULAE

cos 20 + 2.5in 50

2 sin 30 .

cos 20 + 2.sin 30

cos 3A . cos 2A -

sin 3A . sin 2A

cos 3A

cos 3A

2 sin 50 . (cos\ZQ+ 1)
2 sin 30 . (cos 29\\1)

= sin 50

sin 30

= sin (30 + 20)
sin 30

= sin30.cos20+ cos 30 .sin 20

sin 30 sin 30

= Cco0s 20 + sin 20 . cot 30

06. cCcos3A — 2.cos5A +cos7A

cCos A - 2.cos 3A +cos 5A

= CcO0sS2A -sin 2A . tan 3A

LHS

cos7A + cos 3A - 2.cos 5A

cos 5A+ cos A — 2.cos 3A
2 cos|7A +3A |.cos|7A - 3A|] - 2.cos 5A
= 2 2
2 cos|5A + Afl. cos |5A - A|- 2.cos 3A
2 2

= 2cos 5A.cos2A - 2.cos 5A

2 cos 3A . cos 2A - 2.cos 3A

= 2 cos 5A . (cos 2//—1)
2 cos 3A . (c;ys/ZA—H

= cos SA

cos 3A

= cos (3A + 2A)
cos 3A

- 24 -

cos 2A - sin 2A . tan 3A

07. sin 5x — 2 sin 3x + sin x

COS 5X — COS X
= cosec 2x — cot 2x
LHS

= sin 5x — 2 sin 3x + sin x

COS 5X — COS X

= sin 5x + sin x — 2 sin 3x

COS 5X — COS X

2 sin|5x + x| cos [5x — x| - 2 sin 3x
2 2

- 251n5x+x].sin 5x—x]
2 2

= 25sin 3x.cos 2x — 2 sin 3x

— 2 sin 3x . sin 2x

= 25sin 3x (cos 2x - 1)

— 2 sin 3x . sin 2x

= cos2x -1

- sin 2x

= 1 -cos 2x

sin 2x

= 1 - COSs 2x

sin 2x sin 2x

= cosec 2x — cot 2x
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SOLUTION TO Q SET -3

o1. siInA + sin 2A + sin 3A + sin 4A = cot A

T
cos A+ cos 2A - cos 3A — cos 4A

LHS = sin3A + sin A + sin4A + sin 2A
Cos A - cos3A + cos2A - cos4A
2sin |3A+ A|l.cos|3A-A| + 2sin |4A + 2A] cos [4A - 2A
= 2 2 2 2
- 2sin | A+ 3A].sin| A-3A[ - 2sin 2A+4A]sin 2A —4A
2 2 2 2
= 2.sin 2A . cos A + 2.s5in 3A . cos A
- 2.sin 2A .sin (-A) = 2.sin 3A . sin (-A)
= 2.sin 2A . cos A + 2sin3A.cos A
2.sin 2A .sin A+ 2sin 3A . sin A
= 2.cos A (sin 2A +%3A)
2.sin A (sin 2% sin 3A)
= cos A = cot A = RHS
sin A
02. sinx - sin3x + sin 5x - sin 7x = cof 2x
COS X — COSsS 3Xx — COS$ 5X + cos 7X
LHS = sin5x + sinx - sin7x + sin 3x

COS X — COs 5x + cos7x — cos 3x

2 sin | 5x + x |.cos|5x — x - 2sin | 7x + 3x| cos| 7x — 3x
2 2 2 2

- 25sin [x+5x].sin [x—Sx] - 25sin [7x+3x]sin[7x—3x]

2 2 2 2
= 2.sin 3x . cos 2x — 2.sin 5x . cos 2x
- 2.5in 3x .sin (-2x) - 2.sin 5x . sin 2x

= 2.s5in 3x . cos 2x — 2.sin 5x . cos 2x

2.5sin 3x .sin 2x — 2sin 5x . sin 2x

= 2.cos 2x (sin 3x —/!in 5x)
2.sin 2x (sin 3/— sin 5x)

= CcOoSs 2X = cot 2x = RHS

sin 2x
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03. sinx - sin 5x + sin 9x - sin 13x = cot 4x

COS X — COS 5x — cos 9x + cos 13x

LHS = sin 9x + sin x — [sin 13x + sin 5x )

COS X — Ccos 9x + cos 13x — cos 5x

2 sin [9x+x ].cos[‘?x—x ]— 2 sin [13x+5x] . cos[]3x—5x]

= 2 2 2 2
- 25sin x+9x].sin x—9x]— 2 sin 13x+5x].sin 13x—5x]
2 2 2 2
= 2.sin 5x . cos 4x - 2.5in 9x . cos 4x
— 2.5in 5x . sin (-4x) — 2.sin 9x . sin 4x

= 2.5in 5x . cos 4x — 2.sin 9x . cos 4x

2.5sin 5x . sin 4x — 2sin 9x . sin 4x

= 2.cos 4x (sin 5x /sin 9x)

2.sin 4x (sin 5Y — sin 9x)

= Ccos 4x

sin 4x

= cot 4x = RHS

04. if sin 2x + sin 6x cos 2x + cos 6x , Show : either tan4x = 1 OR cos 2x

sin 6x + sin 2x = Ccos 6x + cos 2x

2.sin[6x + 2x]. cos[éx - QX]

2.cos [6x + 2x |. cos|éx — 2x
2 2

2 2

2.sin 4x . cos 2x 2.C0OSs 4Xx . cOS 2x

sin 4x . cos 2x COS 4Xx . COS 2X

Sin 4X . cos 2Xx — cos4x .cos2x = 0
cos 2x (sin4x —cos4x) = 0
cos2x =0 OR sin 4x —cos4x = 0
... PROVED sin 4x = Cos 4x
sin 4x = 1
Ccos 4x
tan 4x = 1 ... PROVED
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05. ifsin A+sin 2A +sin 3A = cos A+ cos 2A + cos 3A
Show : either tan2A = 1 OR <cosA = -1/2
sin 3A +sin A + sin 2A = cos3A + cos A + cos2A
2.s5in|3A + A |. cos|[3A - A|+sin2A = 2.cos|3A+ A|. cos|3A - A |+ cos2A
2 2 2 2
2.sin 2A . cos A + sin 2A = 2.cos2A .cos A + cos 2A
sin 2A. (2cos A + 1) = cos2A . (2cos A+ 1)
sin 2A. (2cos A + 1) - cos2A.(2cosA+1) = 0
(2 cos A + 1) (sin 2A — cos 2A) =0
2cos A + 1 =0 OR sin 2A - cos2A = 0
2,cos A = -1 sin 2A = cos 2A
CoOs A = -1/2 sin 2A = 1
cos 4A
tan 2A = 1 ... PROVED

06. sin 10° + sin 50° — sin 80° + sin 140° = 2 .sin 25°
LHS =

sin 50° + sin 10° + sin 140° - sin 80°

= 2 sin[50 +10
2

cos(50 - 1o]+ 2cos [140 + 80]. sin [1 40 - 80]
2 2 2

= 2s5in30.cos20 + 2cos 110 .sin 30

= 25in 30(cos 110 + cos 20)

= 2.1 2cos[no+ 20]. cos[llO—QO]
2 2 2

= 2cos 65 . cos 45

= 2 1 cosé5

V2

= V2sin 25 = RHS
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07. co0s 40° + cos 50° + cos 70° + cos 80° = cos 20° + cos 10°
LHS =

cos 40° + cos 50° + cos 70° + cos 80°

= co0s 80° + cos 40° + cos 70° + cos 50°

= 2 cos[80 + 40] cos[80 - 40]+2cos 70 + 50 | cos| 70 — 50
2 2 2 2

= 2co0s 60 .cos 20 + 2co0s60 . cos 10
= 2cos 60 . [ cos 20+ cos 10 )

= 2 L[c0520+coslo]
2

= cos20+ cos 10

SOLUTION TO Q SET -4

01. sin 3A.cos4A - sin A. cos 2A = tan 2A

sin A . sin 4A + Ccos A.cos b6A

LHS

2.cos 4A .sin 3A - 2.cos2A .sin A

2.sin 4A . sin A + 2.Cco0s 6A .cos A

= sin (4A + 3A) — sin (4A - 3A) - (sin (2A+ A) - sin(2A-A))
cos (4A-A) - cos (4A+ A) + cos (6A+ A) + cos (6A - A)
= sin7A - sin A - [sin 3A - sin A ]
cos 3A - Ccos5A + cos7A + cos5A
= sin7A - sin A - sin3A + sin A

Ccos3A - CoOos5A + cos7A + cos5A

sin 7A - sin 3A

cos7A + cos 3A

2 cos |7A + 3A]| sin |7A - 3A
= 2 2
2 cos |7A + 3A| .cos|7A - 3A
2 2
= 2.cos 5A .sin 2A = sin 2A = tan 2A
2.cos 5A . cos 2A cos 2A
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02. sin80.cos® - sin 60.cos 30 = cot 50
Cco0s 20.cos ® — cos 30.cos 406
LHS = 2sin 80 .cos® - 2.sin 60.cos 30
2.cos 20.cos 0 — 2.cos 40.cos 30
= sin (80 + 0) + sin (80 - 0) - [sin (606 + 30) + sin (60 - 39)]
cos (26 + 0) + cos (20 -0) - [cos (46 + 30) + cos (46 — 30) ]

= sin 90 + sin 70 [sin 90 + sin 39]

[cos 76 + cos 0 ]

cos 30 + cos 0

= sin 96 + sin 706 - sin 90 - sin 30

cos 306 + cos 0 cos 76 cos 0

= sin 706 - sin 30

cos 360 cos 76

~ 25sin [3e+7e] sin [39—79]
2 2

2.cos 50 . sin 20

- 2.sin 560 . sin(-260)

= 2.cos 50 . sin 20 = cos 50 = cof 50
2.5sin 50 .sin 20 sin 56
03. sin30.cos 506 - sinB.cos706 = tan 20
sin 6.sin 76 - cos 30.cos 50
LHS = 2.cos50.5in30 - 2.cos70.sinO

2.sin70 .sin©® + 2.cos 50.cos 30

= sin (56 + 30) —sin (560 — 30) — (sin (76 + 6) — sin (76 — 0))
cos (76 —6) — cos (76 +60) + cos (56 + 36) + cos (56 — 36)

= sin 86 - sin 20 - [sin 80 - sin 69]
cos 60 - cos80 + cos80 + cos 20
= sin 860 - sin 20 - sin 80 + sin 60
cos 60 - cos80 + cos80 + cos 20
= sin 60 - sin 20

cos 60 + cos 20
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2 2

2 cos [ 60 + 29] .sin [69 - 26]

2 cos [66+29] . cos| 606 - 26
2 2

2.Cc0Ss 40 . sin 20

2.cos 40 . cos 20

= sin 20
cos 20
= cot 20
04. cos 3A .sin9A - sin A.cos 5A = fan 8A
cos A.cos 5A - sin 3A.sin 9A
LHS = 2.sin9A.cos3A - 2.cos5A .sin A
2.cos 5A . cos A - 2.sin 9A .sin 3A
= sin (9A + 3A) + sin (9A - 3A) - (sin (5A+ A) - sin(5A-A))

cos (5A+ A) + cos (5A—-A) - (cos (9A - 3A) - cos (9A + 3A))

= sin 12A + sin 6A - [sin 6A - sin 4A]
cos 6A + cos 4A - [cos 6A - cos 12A ]
= sin 12A + sin 6A - sin 6A + sin 4A
cos 6A + Ccos4A - cosb6A + cos 12A
= sin 12A + sin 4A
cos 12A + cos 4A
2sin |12A + 4A|.cos |12A — 4A
= 2 2
2 cos [12A + 4A | . cos [12A — 4A
2 2
= 2.5in 8A . cos 4A
2.cos 8A . cos 4A
= sin 8A = tan 8A = RHS
cos 8A
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05. cos7A = 2.cos 6A - 2.cos4A + 2.cos2A - 1
cos A
WE PROVE
cos 7A = cos A (2.cos 6A - 2.cos 4A + 2.cos2A - 1)

RHS = cos A (2.cos 6A - 2.cos4A + 2.cos2A - 1)

= 2.cos 6A.cos A - 2.cos4A.cos A + 2.cos2A.cos A - COSA

= COSs(6A + A) + cos(6A - A) f[cos (4A + A) + cos(4A - A)] + COS(2A + A) + cos(2A — A) — cosA

= cos/A + cos5A - cos5A - cos3A + cos3A + CcosA - cos A
= Cos /A
06. sin|3A[. sin[11A[ + sin| Asin|7A = sin 2A . sin 5A
2 2 2 2
LHS = 1 2 sinfl1A[.sin|3A| + 1 2 sin|7A sin| A
2 2 2 2 2 2

N =

cos|lL1A - 3A|- cos [LIA+3A|L + 1 Jcos[ZA - Al - cos|ZA+ A]
2 2 2 2 2 2 2 2 2

1 [cos 4A - cos 7A]+ 1 [cos 3A -cos 4A]
2 2

1 [cos 4A - cos 7A + cos 3A - cos 4A]
2

1 [cos 3A — cos 7A]
2

1)]- 2 sin[?)A + 7A] . sin[?aA - 7ﬂ
2 2 2

[— 2 sin 5A . sin (—2A)]

1
2

1 2sin 5A . sin 2A
2

sin 5A . sin 2A
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SOLUTION TO Q SET - 56

01. cos 20°. cosl100° + cos 100°. cos140° — cos 140° . cos200° = - 3/4
WE PROVE :
2.c0s 20°. cos100° + 2.cos 100°. cos140° - 2.cos 140°. cos 200° = - 3/2
LHS = 2.cos100°. cos 20° + 2.cos 140°.cos100° - 2.cos 200°. cos 140°

= cos 120° + cos 80° + cos 240° + cos 40°

cos 340° + cos 60°
( )

= cos 120° + cos 80° + cos 240° + cos 40° - cos 340° - cos 60°

Now : cos 120 = cos (180 - 60) = - cosé0 = -1/2
(Il QUAD)
cos 240 = cos (180 + 60) = - cosé0 = -1/2
(Il QUAD)
cos 340 = cos (360 - 20) = + cos 20
(IV QUAD) BACK IN SUM
= -1/2 + cos80° - 1/2 + cos40° - cos 20° - 1/2
= -3/2 + cos80° + cos 40° - cos 20°
= -3/2 + 2cos|80+40(° . cos|80-40|° - cos 20°
2 2
= -3/2 + 2.cos60°cos20° - cos 20°
= -3/2 + 2.(1/2) cos 20 ° - cos 20°
= -3/2 + cos20°- cos 20°
= -3/2
02. cCo0s 55°. cos 65° + cos 65°.cos 175° + cos 175° . cos 55° = - 3/4
WE PROVE :
2.cos 55°. cos 65° + 2.cos 65°.cos 175° + 2.cos 175° . cos 55° = - 3/2

LHS

2.cos 65°. cos 55° + 2.cos 175° . cos 65° + 2.cos 175° . cos 55°

cos 120° + cos 10° + cos 240° + cos 110° + cos 230° + cos 120°

Now : cos 120 = cos (180 - 60) = - cosé60 = -1/2
(Il QUAD)
cos 240 = cos (180 + 60) = - cosé0 = -1/2
(Il QUAD)
cos 230 = cos (180 + 50) = - cos 50
(I QUAD) BACK IN SUM
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03.

Ex 5.6 FACTORISATION & DEFACTORIZATION FORMULAE

-3/2 + cos110° + cos 10° - cos 50°

2 2

-3/2 + 2.cos 60°cos50° - cos 50°

-3/2 + 2.(1/2) cos 50 © - cos 50°

-3/2 + cos 50° - cos 50°

-3/2

= RHS

-1/2 + cos10° - 1/2 + cos110° - cos 50° - 1/2

-3/2 + 2 cos []]0+]O]°.COS[HO—]O]°— cos 50°

sin 25°. sin 35° — sin 259 . sin 85° - sin 35° . sin 85° = - 3/4
WE PROVE :
2.sin 25%.sin 35° — 2.5sin 25°.5sin 85° - 2.sin 35° . sin 85° = - 3/2
LHS = 2.5sin 35°.sin 25° — 2.sin 85°.sin 25° - 2.sin 85° . sin 35°
= cos 10° - cos 60° - [cos 60° — cos 1100] - [cos 50° - cos 1200]
= cos 10° - cos 60° - cosé0° + cos 110° - cos 50° + cos 120°
Now : cos 120 = cos (180 - 60) = - cosé60 = -1/2
= cos 10° - 1/2 - 1/2 + cos110° - cosb50° - 1/2

= -3/2 + cos110° + cos 10° - cos 50°

2 2

= -3/2 + 2cos [HO+]O]0.COS[HO—]O]O— cos 50°

= -3/2 + 2.co0s60°cos50° - cos 50°

= -3/2 + 2.(1/2) cos 50 ° - cos 50°

= -3/2 + cos 50° - cos 50°

= -3/2

= RHS
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04. cos?x + cos?(x + 120) + cos?(x-120) = 3/2

We Prove : 2cos?x + 2cos2(x + 120) + 2cos?(x - 120) = 3

LHS = 2cos\2x + 20052(x\+ 120) + 20052(x— 1\20) 4+ cos 20 = 2cos2@

= 1T +cos2x + 1 +cos (2x +240) + 1 + cos (2x — 240) P

= 3 + cos2x + cos (2x + 240) + Ccos (2x - 240)

= 3 + cos2x + 2.cos[2x+240+2x—240) cos[2x+240—2x+240]

2 2
= 3 + Ccos2x + 2.co0s2x.cos 240
= 3 + cos2x + 2.cos2x. -1
2
= 3 + Cc0os2x - COSs2x
= 3
04. cos?x + cos?(x +300) + cos?(x -300) = 3/2
We Prove : 2cos?x + 2cos2(x + 300) + 2cos?(x - 300) = 3

LHS = 2cos\2x + 2c052(x\+ 300) + 2c052(x—?§0) 4+ cos 20 = 2cos2e

= 1+cos2x + 1 +cos (2x+ 600) + 1 + cos (2x - 600) P

= 3 + cos2x + cos (2x + 600) + cos (2x — 600)

= 3 + cos2x + 2.cos[2x+600+2x—600} cos[2x+600—2x+600]

3 2

= 3 + cos2x + 2.cos2x.cos 600 cos 600 = cos (540 + 60)

= cos (3 x 180 + 60)
= + + —

3 COs 2X 2 . COos 2X [_1] = _ cos 40
2 ]

= — /2

= 3 + Ccos2x - COSs2x
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05. sin20 + sin2(120 +0) + sin2(120-0) = 3/2

We Prove : 2 .sin%20 + 2 .s5in2(120 +0) + 2 .sin2(120-0) = 3

LHS = 2. 51{29 + 2.sin2(\1‘20+e) + 2.sin2(120\— 9)44;05 20 = 2sin20
1 - cos (240 - 20) P

cos (240 - 20)

+

= 1 -cos20 + 1 -cos (240 + 20)

= 3 - cos?26 cos (240 + 20)

= 3 - cos 28 —[cos (240 + 20) + cos (240 - 29)]

= 3 - cos20 - 2.cos[240+26+240—29) cos[240+29—240+29]
4 2

= 3 - Cc0s20 - 2.cos240.cos 260
= 3 - cos20 - 2.-1.cos?26
2
= 3 - Ccos20 + cos?26
= 3
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