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Trigonometric Ratios of Compound Angles Ex 7.1 Q1

We have,

. 4 5
sind=— and cos& = —
5 13

cosd=+1-sin® A4 and sing = y1-cos&
H Z
= cosd=]1- i and sing = (1- =
5 13
= cos A= I—E and sing = l—i
25 169
= cos A= s and sing = ke
25 169
Q . 144
£ cosd=,]— and sing = ,—
25 169
o
5

T 0 iy,

We have,

sinA = % and cos& = =
5 13

cosA=+l-sin® A and sing = ¥1-cos&

z
and sing& = (1- [i]

|

1:3

= cos A= 1—1— and sing = l—i
25 169

= cos A = @ and sin& M
25 169

|
R
[l

Leoe ] cos A= 1—[

[my]

>

Q . 144
= cosA=,]— and sing& = ,—
25 169
= CDS.4=§ and sir'|.5=E
35 13
Moy,

cos{A+8) =cosAcos - sindsing

3 5 4 12
o R B L S
L 13 L 13
15 48
65 B85
_15- 48
Y
_-33
T BE

We have,

sind = i and cosé = 3
5 13

cosA=+l-sin®A and sing = y1-cos&

z

o)

= cosA=,]1- i and sin& = ,j1- i
3 13
== cos A= 1—E and sing = 1—£
25 169
2

E-16 : -
= cosA=,]——— and siné = pehowil ot
25 169




= cos A= o and sin& = i
25 169

G} . 12
= cosA=— and sing = —
3 13

Mo,
sindAcos8 -cosAsins
4 K 3 12

x

e B e
5713 & 13
W 36
65 &5
_20-36

sinfa - &)

We have,

sind = 4 and cos& = 3L
5 1

cosd=+yl-sin® A and sing = y1-cos2&

H H

=5 cosA=,]1- i and sin& = ,j1- i
g 1.3
= cos A= 1—E and sing = 1—i
25 169

25-16 . 169 - 25

] cosd=,]——— and sing =, [———
25 169

= cos A= iand sing = bz
= 169
3 ? 12
= cosA=— and sing = —
g 13
1 0w,

cos{A- B) = cos AcosE +sinAsing
3 = 4 12

—X—t—x—
£ 13 &5 13
15 48

_+_
65 65
15+ 48
g5

E
65
Trigonometric Ratios of Compound Angles Ex 7.1 Q2

We have,

and sing = s
5

cosd = -4/1-5in® 4 and cosB = «Jl:l —Gin“ &

[ In the secand quadrant cosé is negative]

a2 2
= cosAd=-_(1- [1"'] and cos8 = /1 - [g]
=% EUS.4=—{1—1— and cosB = JI—E
169 25
= cosA =- Eand L'J:I55=\E
llliﬁg 25

= CEIS.4=2 and cosg =
13

[
L&)

sinAd =

ok
(]

N I

] w

Now,
i
sinfA +8) = sin Acos8 +cos Asing
12 3 £ 4

= ——X—- oW
135 13 5
2 20
65 63
16

a5




(i1
cus{.ﬂ +B] = Cos Acos8 - sin Asing
j 3 12 4-

15°5 138§
-15 _ 48

65 65
-63

=11

We have,

sinA -3 and cnsa-ﬁ
5 13

cosA = —4f1-sin A4 and Sing = 1-cos° &

.+ In the second gquadrant cosé@ is negatwa]

- E and sing = 12
5 13

= cosAd = J 2 and sing = - 1%
165

=¥ cos A

= cosA = L6 and sing = |—
25 169
4 : 5

= cosd =-— and sing = —
5 13

Mow,

5ir|[rl+5]- SinAcos8 +cos Asing

o o 1 P
T5l13 ) 5713
3620

65 65
56

s

sin[ﬁHB]:—g

Trigonometric Ratios of Compound Angles Ex 7.1 Q3
we have,

24 3
cosA=-— and cos8 ==
25 5

sind = —y1-cos® A and sn.B-—q'l—cas -]

[+ 1n the 3rd and 4th quanrant sin @ is nagative]

H
= sind =- 1 - —2—4 and sing = -
1 En
= sind = and sing = -, 1-
= sind = and sin8 = - —
25

7
25

,_.-I
o
ml

= sind = - and JIHE—-%

{i] sin[A+B]=sm.ﬁ1ms£+cnsﬂ15in3

7 3 24 [ &
SO icf L i 7 i
25 5 25 5

21 06
+—

25 125

75

125

{iy  cos{A+8)-cosAcoss - sinAsing

24 3 |" 7 ‘4
- e W = | e | W[ =
ZEE | 3IE [ g

Trigonometric Ratios of Compound Angles Ex 7.1 Q4
We have,

tand = E. and msé = 2
4 41

TN =] 1 zﬂ




S = Yo~ LW

Mo,

_ tanA +tans
1-tanAtansd
3 40
- —

R

qiig L

4 9

27+ 160

- 36

36-120

36
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we hava,

; al 12
sin A = and o5& = =

cos 4= —-.,lll— sir? 4 and sing = —41- cost &
.+ cosine is nagativa in second guadrant and
cing i negatve in fourth quadrant
H

z BT )
= cosd=-/1- l and zin# = -1~ £
2 12

1 1&a
= cosd=-—1-— and sinB=-11-—
4 149

= cnsn:-ﬁand slnB:-{E
4 159

-

= cus.fl:—ﬂ and sms:-i
2 13
1
sind o -1
tand = = =
os A —.E
=
5

tanA - tang
1+ tanAtansg

&)
: [i%s]*[%]

_E'E

].+—5
123
-12 4543
TN
1243 +5
1243
_5fi-12

£+ 12-_.5

Mow, tan(d-8)=

tan:ﬂ—B}:S“G_12

5+12:§
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We have,

e

. 1
Sind = — and 0S8 = ==
2 2

cos A= -4fl-sirt A and sing = J1-cos2s

[: cacing s nanativa in carmnd ausdreant]




L ¢ e e n s e s |

= msﬂ-—l-izaadsms- .l—ﬁe
2 (5]

z
= msﬂ-—l—landsm- _1—E
L V3
= Cios A = _IE and sing = L
4 ‘d4

el . 1
= o5 4= -— and sin8 = =
2 2
1
sir A = -1
tand = —— = ===
wsd - A
2
&
and, tans-ﬂ-i

1
w58 [ 3
2

Mo,
tanl.ﬂ +B)= anA + tang
1-tand1zng
-1 s 1
i)
-1} (1
1- = |
=0
tan{A+8)=0
we have,
sind -% and coss - E
cos 4= —5f1- 5|r12.4 and sing& = -.1 - cos? B .+ cosine is negabve in secand quadrant]

= c:DsA-—Jl. and sing = 11-(=—
= cosd = - l——and 5|r18=‘l'1——
A 4
[z : 1
= CUSH=—V|— and sing = |=
4 4

Nl ; 1
= 5 A= === and sing = =
2 2

I

sind

2
cos A T F

tand =

and, tang = ﬂ -
cosh

1

JE

tand - tan g
1+ tan A tang

-1 1
e
e

n.-|w'vu:u

Mow, tan(4-g) -

ol

-
1
L]

Sl

w
'
-

i
Mo

"
w|m|‘fu—||

n
]
i

4,5
[on
.

-T
tanH—B}:—-,,"B_
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()

5in78°cos168° - cos 78°sin18° [sin[.ﬂ -8)=sinAcosB -cos A sinS]
= sin(76° - 189
= 5in60*

]

2

(i
05 47° 00513 - sin47°5in13° [cos{A+8)=cosAcosB - sindsing]
= Cus[4?°+ 13“]
= cos60°




| =

e

[iii]
5in36°Cos 9°+ cos 36° 5ing° [sinfA+8) = sinAcoss +cosAsing |
= sin(3l5° + 9"]
= 5in45°
sk
2
(iv)
cos80° cos20° + sinBO”sin20° [GDS {Aa- 3} = co0s AcosE + sinA sinB]
= cosf80° - 20°)
= cosG60°
it
-

Trigonometric Ratios of Compound Angles Ex 7.1 Q8
we have,

cos A= i and mts-ﬁ
13 7

F]
: -12 144 25 13
sindanfl-cos?2d =« 1-|—=| «@ -0 a == a2
13 169 169 13

and,
COSECE = —yl+ 28 [ cosec is negative in third quadrant]
‘ 24 \( ’494-5?6 {62
= S5ing = Gl [ cosecs = _1 :|
25 sing
MNow,
cos8 = - 1—5|n [ cos# is negative in third quadrant]
| \[ Jﬁzs-dg__ 576 _ -24
25 625 625 625 2
Mow,

sinI.‘I +S] = sinAcosB +cosAsing

53

_-120 84
325 328
-120 +B4
" Tams
-36
© 325

We have,

-12 24
cosA=—— and ot8 = —
13 7

|' 2
. =12 ‘ 144 J25 5
sm.ﬂ-«’l—mszﬂ s l-l— = - =
[ 13] 169 169 13

and,

cosecd = — 1+-::t23 [ cosec is negative in third quadrant]

J 24 J F4Q+5?E| i
=-_]14

; - L ]

= SIN8 m — '\ COSBCE = —
sing

Now,

cosE = - l—sm & [ cosé is negative in third guadrant]

\/ _ _Ja25 40 fg76 24
25 - 625 Y625 25




Now,

Bus{.ﬂ +B} =cos AcosE - sinAsing

- E) 5

288 35
325 325
323
3z2s
we have,
n:::s»l-ﬁ and n::m?-ﬁ
13 7

 —— f-12% L ]
sind =a/l-cos* A = 1~ = l-—= [ ==
'J L 13) ¥ 18m T Wiew 1=

and,
msecE = 41+ ml’ e [+ cosec is negative in third quadrant]
_ l+’24‘|"°_ f:_r'.ﬁ_ fearsis _ [pEs_ 2
Ty l?J_'U E I T R T
; : T
= SiNg = — ) COSBCE = —
=ing
M,
058 = —y1-5in? 8 [+ cos# is negative in third quadrant]
]'1 -7 * i 49 G225 - 49 576 -24
|| 25 1 GES 'J 625 d625 25
Mo,
tang =304 _ 43 -5 tang - 208
cosd  -12 12 Cos &
13
-7
and, tan# = sin@ =£=l tané = AL
cos&  -24 0 24 Cos &
25
I
tan:A+B)= tand + tan g
1-tanAtan&
-8 7
s
__ 12 =4
-5 7
\E)" 2=
-10+7
—
‘1+£
283
|
__za
ZEE+ 35
288

Trigonometric Ratios of Compound Angles Ex 7.1 Q9

LHS: cosl105° +cosltE®
cos (90° + 15°) + cos (90° - 75°)

= -8inl15® +sin75°

Sin75%-sinl5®

Ccos105% + 0518 =sin75% -sinl5*

Hence proved.

Trigonometric Ratios of Compound Angles Ex 7.1 Q10

tanA +tan 8

tanAd - tang
sinA a sing
cosA  cos8

LHS:

»» cos (90 +9} = -siné
and cos (QEI - .9) = sind

sing
- v tang =
sinA _ sing [ cas&]

cosA oS8
sindAcos8 + osAsing

cos Acos8
sinAcos & - msAsing

cos Acoss
sin Acosé + cas Asind

sin Acosé - caos AsinB
sin{A4+ 8) [

sin[A + B] =s5inAcos8 +cos A sinB]




B zin (4 - B) land, sih{A—B]=sinAcusB—o:lsAsinBJ

tanA +tan8 _ sin[ﬂ +B:]
tand - tan& sin(4 - 8)

Hence proved.

Trigonometric Ratios of Compound Angles Ex 7.1 Q11

o | -]

Lyg: Cosil +s!n11
0s511°-s5in11°

Dividing numerator and denominator by cos11®, we get
cosile | sin11°

c0511°  cos11°
cosll®  sinll®

cosll® cosll®

1+tan11® sing
== v tang =
1-tanli® cosé
tan45° + tan 11°
= [tan 45° = 1]
1- tan45° xtan11®
tan4d + tan g
= tan[45° + 11°) v tanfA +8) = ————
1-tanA tang

= tan56°

o 1 L
cos 11 +s!n11 - tancee
cosll®-sinl1®

Hence proved.

o " o

LHS: cos9° + s_lng
0s59° - g5in9®
cos9  sing° .
s | cosor Dividing numerator and
cos9®  sin%® | denominator by cos °
cos9®  coso°

1+tang° [ sine}

=  tan@ =
1-tan9® | cosé

o L]

_ _tan45° +tang [tan 45° - 1]
1-tan45® xtan9°

tanA + tan 8
l1-tanAtans

= tan{45° + 9°) wtan(A +8) =
= tan54° ;
= RHS

LHS = RHS

Hence proved.

c0s58° - singe

LHS: ———
cos8° 4+ sinBg*

cosB8®  sing®

neh* HeEr [Dividing numerator and]

cosg®  sing® denominator by cosge
cos8®  cosg®
1-tang® i
- v tang = allil
1+ tang”® cosé
tan45° - tanB°
1+ tan 45° xtanBg*

= tanf45° - 8°) [ tan(A - 8)

_ tanA-tand
~1+tanA tanB]
=tan3v

= RHS




LHS = RHS

Hence proved.

Trigonometric Ratios of Compound Angles Ex 7.1 Q12

LHS: sin{60° - 8) cos(30° + 8) + cos [60° - 8) x sin(30° + &)

= sin[(ﬁﬂ‘* - 8) +(30° +.9” [sin[A +B8)=sinAcos8 +cos A sinB]
=sin[60°- 8+ 30°+8]
=sin{90°)
=1
= RHS

LHS = RHS

Hence proved,

Trigonometric Ratios of Compound Angles Ex 7.1 Q13

tan69® + tanbo°®
1 - tan69° tan66°

LHS:

tan(69° + 66°) vtan(A+8) =

tan 4 + tangé
1-tan Atang&

= tan(135°)
tan(90° + 45°)

= -t 45° [ tané is negative in second quadrant]

=-1
=RHS

LHS = RHS

Hence proved.

Trigonometric Ratios of Compound Angles Ex 7.1 Q14

We have,
1

tan 4 = i and tang =
3] 11

o,

tan[A+B)— tand + tan&
1-tanAtang

5 1

i B Pl
__B 11
£ 1
1-—x—
511

1
|mmmmm

| |
*

Hom
)]
)]
iy

[}
2
w
g}
N

tani =1
4

= tan A+ &) = tanZ
4
= A+E =

T
4

Hence proved.




Wwe have,

and tang =
m-1 2m-1

tanA =
tan A - tang
l+tanAtang
m 1
m-1 2m-1
m 1
A AT S
m=-1 2m-1
mi2m-1)- [m-1)
tm—l”?m-li
i 1+L
{rm-1){zm-1)

m{Em- l?wgm- 1!
_ m=1]2m=1
fr - 1) {2m - 1) + [m)
(- 1) [2m-1)

Maow, tan[.—‘l —B] -

m(2m-1)- (m-1)
{r - 1)(2m - 1)+ [m)
_ 2m?-m-m+1
2 -m-2m+l+m
_zm*-m-m+1
2rm® - 2m+1
_2mt-2mal
S EzmP-m+l

=1
tanfd-8)=1= tan{%} [ lan% - 1]
= tan{A - 8] = tan [%]
= A-8 = [%]

Trigonometric Ratios of Compound Angles Ex 7.1 Q15

LHS: cos?45®-sin?1se

= [%]2 - sin?15° [ 008 45 = %:I

1 _[MJ [ cos28 =1- 5in2|5|]

LHS = RHS

Hence prowved.

We have,
LHS  sin[n+1)A-sin®nA
= sin[fn+1)A +na]sin[fr+1) A - na]
[ sinfd - sin®E = sin(A-i-B}sin[ﬂ-i - B]]
= sin[nA+ A+nAd]sin[nd+4-nd]
= sin(2nA+ A)sin{A)
=sin(2n+1) AsinA
= RHS
LHS = RHS

Hence proved.

Trigonometric Ratios of Compound Angles Ex 7.1 Q16

We have




sinfa + 8]+ sinf4 - 8)

LHS =
cos {4 + 8]+ cos(A - 8)
2 cin Acos 8 v 2sindcoss =sin{d+8) +sinf{4 - 8)
" Zcos Acos8 and, 2cos Acos B = cos (A +8) +cos {4 - B)
_ sinA
ms A
=tan A
= RHS
LHS = RHS
Hence proved.
sinfd4 -8 sinfe - C sinfc - A
Lo _sin(a-8)  sin(s-c) sin(c-4)
cosAcosE cosfcosC  cosCoosd
_ sinAcoss - cosAsing + sinB cosC —cosé8 sindC . sinCcosd-cosCsind
cos Acos £ cosE cosC cosCcosd
_sindAos8  cosdsing | sinBcosC cos&sinC | sinCeos A4
cosAcosE cosdAcosE cosfcoss cosBooss cosCcosA
cosC sin A
cos C cos A
=tand - tan& + tan& - tanC + tanC - tan 4
=0
=RHS
LHS = RHS
Hence proved.
We have,
sinfAd-8 sinfs - C sinfc - A
LH5=.(.]+_{_}+_(_}
sinAsing  sinBsinC  sinCsinA
_sinAcosE - cosAsing " Sing cosC - cos8 sinC N sinC oosA-cosCsin A
sindsing singsinC sinCsinA
_sinAcos8  cosAsing  sin8cosC cos&sinC i sinC cos A
sindsing  sindAsing  singsinC singsinC sinCsind
cosCsinA
SinC sinA
_cos8 cosA 2 cosC  cosé 3 cosd  cosC
sing sin A sinC sing sinA  sindC
cos &
=cotE-cotd+cotC -cot8é +cotd -cot L CotEE= —
sing
=0
=RHS
LHS = RHS
Hence proved.
We have,
RHS = sin® 4 +sin® {A - B) -2sindcoss sin{A - B}
= sin® 4 +5in(A—B)[sin{A -8)-25inA DJSB]
= 5in A4 +sin {4-8)[sinAcosE - cosAsing - 2sind css |
=sin® A +sinfA-8)[-sindcos8 - cos Asing ]
= sin® A - Sin{ﬂ - B) (sin AcosE +cos AsinB}
=sin 4 -sinfA- 58) [sin(A +B]]
= sin® 4 - sin{A-8)sin(4+8)
= sin® 4 - [sin2 A- sinzs} [ Sin{A = B} sin{A +B) =gin® 4- sinzs]
= sin® 4 - sin® 4 +sin8
= sin‘ &
=LHS
LHS =RHS
Hence proved.
RHS =cos®A+cos®8-2c0sAcoss cos(A +8)

= c0524+[1—sin281—2m54c055 CUS{A +B}




= [CDSZA—SiHZBJ—ZCDSA cos8 msfd +8)+1

[CDS{A +8)cos (A —B)]—2CDSA cosBcos{d+B)+1

CDS(A+B][CDS{A —B)—QCDSACDSB]+1

cos{A+8)[cosAcosB +sinAsing - 2cosAcos 8] +1

cos{A+8)[-cosA cos8 +sinAsing]+1

-cos{A+8)[cosA s8 - sinAsing]+1

—CDS(A+B)[CGS(A +B]]+1
= -cos?(A+8)+1
= 1—0052(.4+B]

Sinz{pﬁl +8) [5in28=1—c0528:|
EHS

LHS = RHS

Hence proved.,

We have,
tan{A +B}
LHS - — ¢
cot (A - &)
tan{A+&)
-—F [ cota = == ]
tan {4 - &) tang

= tan(A + 8) tan[A - B)

_ { tan A+ tan & ][ tan A - tan & ]
1-tanAtan& |[[1+ tan A tang&
{tan A + tan 8] {tan A - tang)
{1-tanAdtan&)[1+ tand tans)

tar® 4 - tan® &
=W [-.-{a—b}{a+b)=az—b2]

tan? 4 - tan® &

1-tan® 4tan’sa
= RHS

LHS = RHS

Hence proved.

Trigonometric Ratios of Compound Angles Ex 7.1 Q17

We have,
88 =68+ 28

= tan 88 = tan {68 + 25)

tan6s + tan 28 tan A + tan &
= s, SNGOGIENeE R
1-tan6stanzg 1-tandtang
= tang@ 1 - tan6g tan 26) = tan 68 + tan 28
= tan 88 - tan8F tanG6f tan2f = tan6& + tan 28
= tan 88 - tanGe - tan 28 = tan 88 tanod tan2a
Hence proved.
e have,
45% = 30° + 15*
= tan 45° = tan[:30° + 15°:]
tan30° + tan15® tand + tan &8
- 1o an + tan -.-tan{A+B}= an A + tan
1-tan30*tanlk* 1-tandtang
= 1- tan30® tanlk® = tanlE*+ tan30*
= 1=tanlk® + tan30° + tan30° tan15*
o | tan 15 + tan 30® + tan15° tan 30 =1

Hence proved.

We have,




45% = 97 + 367

= tan 45° = tan(9° + 36“‘)
tan9® + tan 36°
= ool B vtanfd +8) =
1 - tan9° tan36° 1
= 1- tan9® tan36® = tan 9% + tan 36°
= 1=tan9" + tan 36° + tan 9° tan36°
= tan9® + tan36* + tan 9% tan 36° =1
Hence proved.
We have,

138 = 96+ 48

= tan 138 = tan {95 + 45)

tan 96 + tan 4¢
= tanl3g = ——————— wotanfd +8) =
1-tan98 tan4s 1
= tan 136 (1 - tan9g tan 48) = tan9g + tan 49
tan 138 - tan 138 tan 98 tan 48 = tan 98 + tan 44

tan 138 - tan 88 - tan 42 = tan 132 tan 98 tan 42

uu

Hence proved.

Trigonometric Ratios of Compound Angles Ex 7.1 Q18
We have,
EHS tan3s tang

tan (28 + 8} xtan (20 - 9)

[ tan 28 + tang } { tanZS—taHS}
= ®

1-tan2dtang 1+ tan28tang
{tan 28 + tans) (tan 28 - tans)
{1- tan2&tans) 1+ tan 26 tans)

tan®28 - tan‘ e

- tanAtang&

tanA + tan & :|

tan A + tan & ]

- tanAtang&

R oLl o ol [-.-{a—b)(a+b)=az—b2}

1-tan®28tan® o
= LHS

LHS = RHS

Hence proved

Trigonometric Ratios of Compound Angles Ex 7.1 Q19
sin x.cos y+siny.cosx _ a+b

SiN X.COs ¥ —5in y.cos X a—>b
sin x.cos y+sin y.cos x +sin x.cos y —sin y.cos x
=

», a+b+a—-b

sin x.cos y+sin y.cos x —sin x.cos y +5in y.cos x
25in x.cosy 20
= .7 = —_—
25in y.cos x 2b
tan x a
s AT

tan y b
Hence Proved

Trigonometric Ratios of Compound Angles Ex 7.1 Q20

We have,
tan A = x tang&

=x
os A coss

= sinAcosd = xcosAsing ---{i)

sin{A-8] sinAcnss - singros A
sin{A+8) sinAcoss +cosAsing

Mo,

_xcosAsing -cos Asing
xosAsinB +cosAsing
cosdsing {x - 1)

cos A sing [x +1)

_x-1

sin A sin g sing
[ tan & =

a+b—-a+b

cosg

}

[Using equation (I)]

[Using Componendo and Dividendo]




X+1

sin{A-8) Cx-1
5in(ﬂ+8} Tk +1

Hence proved,

Trigonometric Ratios of Compound Angles Ex 7.1 Q21
We have,
tan{A+8)=x and tanf{d -8} =y

MNow, tan2d

tan[{A +8) +{4 - 8)]
tan (A + &) + tan[A - &)
1-tan[A+ &) xtan(A - &)
X4y
1-xy

i 4
1-

tanzA

Mow, tanZg

tan[(4+8)- {4 - 8]}]
tan(A +8) - tan{4 - &)
1+tan[A + &)= tanfd - &)

Ao
1+ xy

N =¥
1+ xy

tanZé

Trigonometric Ratios of Compound Angles Ex 7.1 Q22

We have,
cosA+sing = and sind +cos8 =n

[ Oy, me+nt-2
=[cosA+sinB)2+{sim4+cos.8}2—2
=052 A+ 5in?B +2 005 ASiNG +SiN“A+CO0s 8 + 2S5inAcosE - 2
=[5in2A+c052A]+{sin28 + c0528)+2 cosAsing + 2sinAcosg -2
=1+1+2c0sAsin &E+2 sindooss -2
=2+2{sinAcos8 +cosAsing] - 2

= 2(5inA Cos8 +cos 4 sin B}

= 2sin[A+ &) [ sin(ﬂ+8)=sinAcusB+cosAsinB:|

25in(A +B]=m2+n2—2

Hence proved

Trigonometric Ratios of Compound Angles Ex 7.1 Q23
We have,
tanA+ tan& = 3 and cotA+cot8 = b

Mow, cotd+cots =48

= ;+;=b oot = :
tand tan& tang
tan& + tan A
s A 2l G A Py =
tan A tang
= S [ tanA +tang = 5]
tan A tang
= d tan A tan &
b
cot(4 +8) = .
tan(A +B)
il

_ _tanA+tans
1-tanAtana




1-tandtané
tan 4+ tang

st
b a
2 vtanAdtang = —
b]

cot(4+8) = l—é
a

Hence proved.

Trigonometric Ratios of Compound Angles Ex 7.1 Q24

We have,
a
Ccosd = —
17
Sing = 1,|1—00525' = fl—ﬁ
289
B EES
289
_ 15
17

T4 i,

cos £+5' + COos 1—8 + Cos 2—’7—8
[a] 4 3
=|cosZcoso-sinZsing|+|mslmso+sinizing
" & 6 4 4
+ CDSE—XCDSQ+Sin2—ﬂSiﬂ9
3 3

T T 2x ] . T . T .2
=|C05s—+C05 —+C05— |[0s8@+s5Iind|-s5in—+s5in—+5h—
1] 4 3 1] 4 3

_ = toos| X4 xi+Ex—£+i+sin 4
) 6)| 17 17 I ) 276

2
(= 1+ 2] & 15[ 1 1 P
= X msin D | x— = x| A+ COS
2 B B 3

I 17 17 | 2 B
(B L1, 8, 15 I O
2 o2l 17 17 -
[ cos A is negative in second quadrant ]
B IS U O - I O
2 2717 17 2 J2
(-1, 1) 18
2 Je e 1w
J3-1, 1 ]{8+15
= B
2 2 |l 17
M3-1 1) 23
= H B [t
2 ZH R
cos £+5' + COos 1—8 + Cos 2—’7—8 = ""5'_1+i x§
3 4 3 2 2|17

Hence proved.

Trigonometric Ratios of Compound Angles Ex 7.1 Q25

We have,

=

tanx+tan[x+%]+tan[x +2?ﬂ]= 3

tanx + tan — tanx + tan [2?’7]
2 |, s
a1, 2n

tanx +"

4 - x 4 - -




|-J.— LA X LC”IEJ [J.— Lar x LdII?J

T r
tany + tan| =+ =
tanx+\|’§ 2 3
ol tanx + + Bl
1—-J§tanx 1-tanxtan| 24+ Z
2 3
t tZ
tanx + 43 . anx -tot

=3
1- 3 tanx 1+tanxc0t%

b tany +

+ tang is negative in
second quadrant

tanx ++3  tanx -3
+ =3
1-Ftanx 143 tanx

{tanx+\5”1+\f§tanx}+(tanx— \5) (l—ﬁtanx)
(1—ﬁtanx)(1+ﬁtanx) ~2
tanx+~.f§tan2x +J§+3tanx+tanx —ﬁtanzx—ﬁ+3tanx

1—{-@'3_tanx}2

= tanx +

= tanx +

= tanxy + =3

S tanx
b tanx + ————— =13
1-3tan®x

tanx ‘1— 3tan2x) + 8 tanx ~

1-3tan®x
tanx—3t3n3x+8tanx
= 2 =3
1-3tan“x
9tanx - 3tanx
= —2=3
1-3tan*x
3 {3 tanx - tan® x)
= —_— =3
1- 3tan“x
Itanx - tan®x
=z T e
1-3tan“x

Hence proved.

Trigonometric Ratios of Compound Angles Ex 7.1 Q26

We have,
sinfa+ ) =1
= sinfa+ 8] = sin%
= wtf== ---{)

and, sinfa- #)=

= sinfa - &) = sin=

= o— =

ki)

Adding equations (i) and {i}), we get

g T T _2m

2 6 5] )

a
= o= =
3
Putting o =% in equatian (i}, we get
i g
S SR
e £ 2
I I
- e
# 2 3
3r - 27
= =
A [a]
s
B
o
= =
A i}

Now, tan{a+28)= tan[g+2 }(EJ

6
= tan £+£
33

27

+mam




[
ol
w
=]
A
na a8
+
| =
O

 F + tand is negative in
second quadrant
B
tla+28)=-3

and, tan(2a+ g8)= tan[z ngr ﬂ]

4]
2 W T
=tan| —+ —
3 6

T o tang is negative in
second quadrant

tan {2a + £) = sl

Ne

Trigonometric Ratios of Compound Angles Ex 7.1 Q27

We have,
Goosd +8singd=19 ———(i)
= 8sind=9-6c058
= {8 sin 6')2 =f{9- 60059}2 [ Squaring both sides]
= f4sin @ =81+ 36c05°8- 108 cosg
= f45in?9 =81+ 36c05°6 - 108 coso
= 54[1—c0529]= B1+ 36 cos28 - 108cosa
= f4-64c05°8 =81 +36c05°F -108c0s8
= 36cos2o+64cos?6- 108 mmE6+ 81— 64 =10
= 100 cos®g - 108c0s8+17 = 0 - - - {ii

Since «,# are roots of equation (i),

Therefore, cosa and cos & are roots of equation {ii)

CDSO:+CDS,3=% -~ {iii)

Again, 6cosf +8sing=19

= 6coosd =9 -8s5ingd
= (& 0059)2 =(9-8sin 8}2 [ Squaring both sides]
= 36c0s28 =51 +64sin28- 144 sing
= 35[1—5in29) = Bl+64sin?8- 144 casa
36 -36s5in%8=81+64sin° 8- 144sing
= G45int @ +365in°6- 144s5ind+51-36=10
= 100sin @ -144sinf+ 45 =0 -- -[iv)
; y 45
S = SN = —_— ==V
A 100 ()

Mow, o©osfe+8) = cosecosf - sine sin g

17 45 ; 3
A N L 1 d
TR [ sing equation (i) an {v}]
28




M o,

sinfe + 4) = Jl—{oT.S')z
e
5295

576

ey

625
24

25

Trigonometric Ratios of Compound Angles Ex 7.1 Q28

Sin[oc +

8] = fl—cogz[cx +4)

2z . . 2z
£%+a% = foosa + cos 8)° + sina +sin g)
s 2 .- 2 2 ; ;
b +a ={CDS o+ 5in o:}+[cus £ +sin ,{I}+2(msmms,{3+smo¢5|nﬁ)

b*+a?=1+1+2005fx - #) = 2+2c0s(x - £)

bh2_a% = foose + Cus,ﬁ}z = [sine +sin ﬁ]z
£2- 2% = cos®a +cos? - sina - sin® § + 2 [cose cos 8 - sina sin g)
he o5 = [035205 - sire ﬂ} + [3052 Fit —5in2cx} +2cos(a + £)
£%- 2% =cosfa + 8)cos(a - g)+cos{f +a)cosff-a)+2c0s(a + £)
£ - 3" =2cos{a + g)oos{e - 8)+ 2cos (& + 4)
[ cos (8 - a) = cos{- {w - 8)} = cosfw —ﬁ)}
b? -5 = cosfe + 8){2oos{w - g)+ 2}
£2- 2% =cosfz + ) [bz +az} [USing [:I}]

Thus, H%2-3° = [bz + az} cos {o + 4)

Thus,

cos(a+,&'}— be-a

b ot 2ah

2b2
\J[a2+b2) TaZdp?

sinfe + 8] =

i z : i
6% +2% = fcosa + cos 8)° + [sina + sin g)
Phvrin? z i 2 L2 ; ;
b +3 ={CDS o+ 5N o:}+[cus A+sin ,{i}+2(casams,{i+smo¢5|nﬁ)

pf+a®=1+1+2msfe-g)=2+2cos(x- £)

bE- 7 = foose + Cas,ﬁ}z - fsine +sin ,8)2

Ze-sin® g +2(cose cos g - sina sin 8)

b2 -5 =cos?a +cos? g - sin
b2- 5% = [CDSzcc - sin? ﬁ}+{c052ﬁ—5in2a}+2 cosfo + £)
62— 2% =cosfa+ ) cosfu- g)+cos{g +a)oos{f-a)+2c0sfa + )
6% -2 =2cosfa + g)oos{e - )+ 2cos(a + 8)

[ cos (8- ) - cos [ (a - £ - cos - )]
b% - & = cosfa + 8){2cos{w - g)+ 2}
6% - 3% = cosfa + 8) {bz +az} [USing [l}]

bz—az—{b +a }Cas{o:+,8}

b—a
2

Lo

cos [a + 4) =




[

Trigonometric Ratios of Compound Angles Ex 7.1 Q29

LHS t

sinfx - a)sin{x - b)
. 1 sinfa- b) i|
Sin{a—b)_Sin{x—a}sin(x—b}
) 1 -sin{(x—b)—{x—a}}:|
Sin{a—b)_Sin(x—a)Sin{X—b)
) 1 _sin{x—b}cus{x—a}—Cas{x—b)sin{x—a}]
sin{a—b)_ sinfx - &) sinx - b)
) 1 _sin{x—b}cus{x—a}_ cos {x - b) Sin{x—a}}
sinfs - £)| sin (¥ - ajsin{x - b)  sinfx - a)sin{x - b)
-1 leotfx-a)-ootfx-
_Sin{a—b)[ £ ) tf b)]
=Cot{x—a}—cot(x—b)

sinfa- &)
=RHS
LHS=RHS

Hence proved

1l
sinfx - &) cos(x - b}

LHS

1 [ oos (= - b)

B cos {2 - b)

_sin{x—a}cog(x—b):|

1 _cus{{x—b]—{x—a}}}

) cos[a—b}_sin[x—a]cos[x—b]
) 1 _cus{x—b)cos(x—a]+sin{x—b]sin{x—a):|
cos(a—b}_ sinfx - a)cosfx - b)
_ 1 -cus{x—b)cos(x—a] sinfx - b) Sin{x—a}:|
oosfa - &) sinfx - ajoos(x - &) sinfx - a)oos (x - 5)
) 1 _cus{x—a)+sin(x—b):|
cos(a - b) I sin(x -a)  cosfx - b)
=ﬁ[cut(}{—a]+tan(x—b)]
) cotfx — &) + tan(x - &)
cos [a - b)
= RHS
LHS=RHS

Hence proved

co oos fxr - a)lcos{x - b)

) 1 [ sinfa - b) }
sin[2- &) | cos(x - a)eos [x - b)

) 1 -sin{{x—b]—(x—a)}:|
sin {2 - &) _cos[x—a]cos(x—b)

) 1 -Siﬂ(X—b)CDS(X—a)—D]S(X—b:]Sin[X—a}]
sin {2 - &) I cos [x - a)cos (x - b)

i 1 _sin(x—b}cas{x—a}_Cos(x—b) sin{x—a}]
sinfa- &) | cos{x - aJeos{x-b)  cos{x - a)cosfx - b)

i 1 -Sin(x—b} B Sin(x—a):|
sin[a—b}_cos[x—b] cos[x—a]

g [:—b} [tan(x—b)— tan [x—s)]

) tan [x - b) - tan{x - a)
sinfa - b)

= RHS




LHS=RHS

Hence proved

Trigonometric Ratios of Compound Angles Ex 7.1 Q30

We have,
sinmsing-cosacosf+41=0

= -f{cosccos @ -sine sing) = -1
= cosfa+ 8] =1 -- -

sinfa + &) = 1"1—!:052(05 +4)
L
= sinfee + & =0 i (1

Mo,
cose sin &
sine  cos g

Sinexcos §+ cosa xsingd

Sinexcosg

sin fo + &)

- Sine = cos g
o] : : 5

e [Using equation fii}]
u]

l+cotetan g =1+

l+cotaxtan g =0

Hence proved

Trigonometric Ratios of Compound Angles Ex 7.1 Q31
We have,
tana =x +1and tang=x -1

Mow, 2cotfe- £)
2
- tan [m - &)

2
tanm - tan &
1+tanmtan g
2{1+ tana tan &)

tane — tan &
2[1+(x+1}(x —1]]
¥ +1-fx-1)

2[1+x2—1J

X+1l-x+1
2
=2)-(X -

2

2eotfe- g) =57
Hence proved
Trigonometric Ratios of Compound Angles Ex 7.1 Q32
Let the twe parts of the angle be 8 and 6 — @.

tan (6 — @)=>Mtan @ [According to question]
o tan (68— @) .y

tan @ 1
Jlan(6—@) _ A
tan @ 1

L tan(f—@i+tan@ _ A+1
tan (#— @)—tan & A=1

-

[Using Componende and Dividendo]




tan v —tan w
= = " +tan @
- _Ll+tanf.ran @ _Atl
tan 8 —tan @ =1
— —  —tan®@
1+tan 8.tan @
tan @ —tan @ +tan @(1 +tan & .tan @)
- 1+tan f.tan @ _ A+l

tan 8 —tan @ —tan @(1+rtan 6 .tan @) A-1
1+tan 8.tan @

el g —tan @ +tan @ +tan B.tanzﬁj _ A+l

tan 8 —tan @ —tan @ —tan 8.tan” @ Al
- tan & +tan t'l.tar‘n2 @ _ A+l

tan 8 —2tan @ —tan 8.tan 2 %} el

tan
=

Trigonometric Ratios of Compound Angles Ex 7.1 33
5in of — COS o

tan 8= —
5in o + cos o
tano—1__. . .
=tan 8 = ————[Dividing both Numerator and Denominator by cos «]
fan o+ 1
tan o —tan %
=tan 8=
1 +tan SUE tan o
2
T
=tan @ =tan|oo— —
7]

=0=n- % [Removing tan from both sides]

=C0s5 §=cos

o — %] [Taking cos on both sides]

LD

T q ]
=05 §=cos o.cos T +5IN .50 7

1 1
=cos B=cos of,—— +5in 6. ——
J2 J2

cos o +sin o
V2

=42 cos @=sino+cos o
Hence Proved

=cos 0=

Trigonometric Ratios of Compound Angles Ex 7.1 Q34
RHS,
ptq
l1-pg
tanfA+ By +tan(a—B)
1—tan(A+ B).tan(A — B)
tan A+tan B " tan A-tan £

l-tan Atan B l+tan Atan B
T tan A+tan B tan A—tan B
l-tanAtanf " 1+tanAtan g

(tan A+tan B}l +tan Atan B)+(tan A —tan B)(1 —tan A.tan B)
(1—tan Atan B)(1+tan Atan B)

(1—tan A.tan B)(1+tan Atan B)—(tan A +tan E).(tan A—tan B
(l—-tan A.tan B)X1+tan Atan B

_ tan A+tan B+tan®Atan B+tan Atan®B+tan A—tan B—tan 2Atan B+tan Atan’B

1—tan® Atan® B-tan® A+tan® B
_ 2tan A+2tan Atan’B _ Z2tan A(lthan2 By _ 2tan A

(1 —tanzA)ﬂ +ta|123) (1 —tan? Al +tan® B) - 1—tan® A
Hence Proved

=tan 2ZA=LHS






