MATHS

Compound Angles

L{ COMPOUND ANGLES

S,

EYNOPSIS

Definitions and Formulae:

The algebraic sum of two or more angles is called a compound angle. i.e.,

A+B,A-B,A+B+C,A+B-C, ...etc., are called compound angles.

If Aand B are any two angles then

i) sin (A+B) =sin Acos B + cos Asin B
ii) sin (A-B) =sinAcos B -cosAsin B
iii) cos (A+B) = cos Acos B - sin Asin B
iv) cos (A-B) =cos Acos B + sinAsin B

If 4,B, A+ B, A— B are not odd multiples of /2, then

i)tan(A+B)= tan A+tan B
l-tan 4 tan B

tan A—tan B
ii)tan(A—B)z—an an
1+tan Atan B

If 4,B,4+ B and 4_ p are notintegral
multiples of , then

cot B +cot 4

t Acot B+1

ii)cot(A—B) = w
cot B—cot A

i) sin( A4+ B)+sin(A4—B)=2sin Acos B
i) sin(A+ B)—sin(A—B)=2cos Asin B
iii) cos(A+B)+cos(A—B)=2cos AcosB
iv) cos(A4+B)—cos(A4—B)=-2sin Asin B

V) cos(A—B)—cos(A+B)=2sinAsin B
i) sin (A+B) sin (A-B) = sin?A - sin’B
= c0s’B - cos?A
ii) cos (A+B) cos (A-B) = cos?A - sin’B
= cos?B - sin?A
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tan® A—tan> B

i) tan(A+B)tan(A-B)=—————

N tan(45°+6?)= cos¢9+s?n9

cos@—sin
:cot(45°—¢9):l+tan0
1-tan@

_ cosf—sind
cos@+sin @
1-tan @

=cot(45°+0)=
( ) 1+tan @ and

|

|

|

|

|

|

|

|

|

|

I i) tan(45°—9)
|

|

|

I iii) tan(45°+9).tan(45°—6):1
|

|

|

W.E-1:gin? 5214° —sin® 2214° =
Bol: Given —=gin 75°sin 30°

=(\/§+1]1 J3+1

22 )2 T 4

m n—m
(i) If tan A =—,tan B =———then
n m+n

(4+B)="7/
(il) If tan 4 =%,tanB= Z;Z then
(4-B)=",

i) sin @ +sin(120°+6)—sin(120°~0) =0
i) sin 0+ sin (240°+0) — sin (240°~6) = 0
iif) cos @+ cos(120°+8)+cos(120°-8) =0
iv) cos @+ cos(240°+6)+cos(240°—0) =0

If 4+C = Bthen
tan B—tan 4 —tan C = tan Atan Btan C
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:W.E-3: tan70°—tan 20°=

ISol: since 20°+50°=70°
=tan 70°—tan 20°—tan 50°=tan 20° tan 50° tan 70°

= tan 70°—tan 20° = tan 50° + tan 50°
= tan 70° —tan 20°= 2 tan 50°

If 4+ B=45° or 225° then
i) (1+tan 4)(1+tan B) =2
i) (1-cotA)(1-cotB)=2

iii) (1+cot A)(1+cot B)=2cot Acot B

If 4+ B=135°or 315° then

i) (I—tan 4)(1—tan B) =2

i) (1+cotA)(1+cotB) =2

iii) (1+tan A4)(1+ tan B)=2tan Atan B

i) sin (A+B+C) = sin A cos B cosC + cos A sinBcosC +cosAcosBsinC - sinA sinB sinC

:ZsinAcosBcosC—HsinA

sin C -sin A cosBsinC - sinA sinB cosC

= HcosA—ZcosAsinBsinC

tand+tanB+tarC—tand tanB tarC
]-tandtanB—tanBtanC—tarCtand

ii) tar(A+B+C)=

B ZtanA—HtanA
B I—ZtanAtanB

cot A+cot B+cot C—cot Acot Beot C

iv) cot(A+B+C)=
IV) ( ) 1—cot Acot B—cot Bcot C—cot Ccot A

B ZcotA—HcotA
B I—ZCotAcotB

i) sin (A4 +4, +...+ 4,)
=08 4, 08 4,.....cos 4, (S, =S, + 85, =S, +....)
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I ii)cos( A4 + 4, +...+ 4,)
|
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I
ii) cos(A+B+C) = cosAcosBcosC-cosA sin B I
I
I
I
I
I
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=084 c0S 4,....cos 4, (l—S2 +S8, =S +)

III) tan(Al +A2 +"'An): Sl _S3 +S5 —S7 +....

I
I
I
I
I
I
| where

I

| S, =tan4 +tan 4, +tan 4 +....+tan 4,

I S, =tan 4, tan 4, +tan 4, tan 4; +....

I S, =tan 4 tan 4, tan 4, +tan 4, tan 4, tan 4, +....
I

Fome useful results
IfA+B+C=nn,neZ

() Y tan A=Tltan 4 ii) > cotAcotB =1

IfA+B+C= (2n+1)§,nez

i)tanAtan B+tanBtan C + tan CtanA=1
ii)cotA+cotB+ CotC=cotAcotBcotC

I
I
I
I
I
I
|
|
|
I
I
W.E-4: tan25° tan31°+tan 3 1°tan 34°+tan 34° tan 2=
Ibol: since 25°431°434°=90°

—tan25° tan31°+tan31° tan 34°+an 340 tan 25°=1

i) sm15°:£:cos75°
22

i) cos 1o B3E g 75
22

iii) tan 15°=2—3 = cot 75°
iV) cot 15°=2++/3 = tan 75°
V) se015°=\/g—\/§:cosec75°

I

I

%ome standard trigonometric values
I

I

I

I

I

I

I

I

I

I

I

|

| Vi) COSQCISOZ\/E+\/§=SGC75°
I

I

|
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[ |
I TEACHING TASK :
| |
| LEVEL - | |
| |
1. sin40°35 cos19°25 + cos 40°35'sin19°25 = |
| |
| NE) I
I A) 1 B) - C)0 D) -1 I
lb. cos(n+1) accos(n—1) a+sin(n+1) asin(n—1) o= I
| A) cos2na B) sin2na C) cos2a D) sin2«a |
| |
:3- Ifo<é< % and 2sin@=+/3 cos10°+sin10° then g = I
| A)70° B) 50° C)60° D) 40° |
I4- tan 40° +tan 80° —\/§ tan 40° tan 80° = I
| 1 1 |
| A B) _ C) = D) = |
| )3 ) -3 ) ) 3 |
I5- tan100°+tan125°+tan100°tan125°= I
| A) -1 B) 1 C L D l |
I ) - ) ) 5 ) > I
| tan 225°—cot81°cot 69° |
F' cot261°+tan21° I
I A)1 B L C D L :
| ) ) ) 3 ) 3 |
:7. If tan( A+ B) = p,tan(A—B)=gq then cot2B = I
| |
1+ pq 1+ pg 1-pg 1-pg
I A) pP—q B p+q C) pP—q p+q I
| o b (o] |
| 0<9<£ ¢ 9200529 +sin 29 ~ |
|8' I 2T 05 29°—sin 29° then 6= |
I A) 16° B) 74° C)37° D) 8° I
P. cosecl 5°+secl5°= |
BERSPN B) V6 C)26 D)oz |
I tan160°—tan110° I
|10' If cot 20°= p then 1 160° tan 110° |
| |
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| p — Compound Angles
I A) - p+ 1-p’ 2 !
B) C d
I 2p 2p ) 2p ) 1+ p? I
:11_ 0052521°—sin222l": |
| 2 2 I
| A 3+l J3-1 3+3 3-f3 |
| 42 ®) 4 0) |
| NG NG |
I - |
112. In AABC,Z{M — I
I cos Acos B |
I I
| I
| A) 1 B) 2 C)0 D)% |
I
|13 tan80°—tan10° I
| tan 70° - |
I A |
| )0 B) 1 C)2 D)3 |
I
14. cot(£+9]cot(£—9j= I
| 4 4 |
I A) 0 B) -1 C)1 D) 1/2 I
|15 (1+tan13°)(1+ tan32°) ~ |
I © (1+tan12°)(1+tan33°) I
A) 1
I ) B) 2 C)3 D) 4 I
16. A+ B=135"= (1+cot d)(1+cot B) = |
I A) 1 B) 2 C)3 D) 4 I
I17. (1—cot200°)(1-cot25°) = |
I
I A)0 |
B) 1 !
|1 | ) C) 2 D) 1 |
8.  sin20°+sin40°—sin80°= |
I A) -1 B) 1 C)2 D)0 I
I19. cos A+ cos (120°+4) +cos (120°~4) = I
| A) 1 B) -1 |
- C)0 D) 2
Ibo' c0s20°+cos100°+cos140°= I
| A)0 B) -1 C) 1 |
D) 2
I21. sin10°+sin 130°—sin 110°= I
| A)O |
Ipx - CLASS 2 <A > % I
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MATHS Compound Angles
:22. tan 27°tan32°+tan32°tan31°+tan31°tan 27°=
| A)1 B) 2 C)3 D) 4

w

B

o

© © ® N

__C_If____m'____m____lv____IU_____Q______I\)______N)______K)__

sin(@+f) a+b __tana _
sin(a—ﬂ)_a—b tanﬂ_

A Y, B) ¥, 0%, D%

: 12 -3 V4 R4
sind=—,cos B=—;0<A<—,71<B<— i =
If 3 s 5 5 then sin( 4+ B)

NS g L o % 58
)65 ) 63 65 ) 65

) 12 . 5
If B, A+ B are acute angles, Sln(A+B)=B,SlnB=E then sin 4 =

119 g 19 O
169 ) 169 ) 119 119
5 15 _
If 270°< 4<360°, 90°< B <180°, cos A ==, tan B ==~ then sin(4+B)=

A 140 5 171 o021
) 221 ) 221 ) 171 ) 171

5 3
If A, B are acute angles. tan 4 = E,CosB =3 then cos(A+B) =

16 65 65 56
A) & B) 16 C) e D) &5
7 4
If tan(A—B)=ﬁ,tanA =3 where A, B acute then A+B=
T T T T
A) 5 B) 7 C) 3 D) By
Vs 4 5
|f0<a,ﬂ<z, cos(a+,6’)=§, sm(a—ﬂ)=§ then tan2g =
33 56 16 14
A) 56 B) 33 C) G D) &

B 2z 4r 11 1
Ifxcose_ycos(eJrTJ_ZCOS(G+?)thenthevalueof;+;+_:

z

A)1 B) 2 C)0 D) 3cos g

cot Acot B=2,cos( A+B)=3/5=>sin A.sin B=
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A % B )5 O D) %
. 1
If sinxcos y=--and 3tanx = 4tan y then sin(x—y)=
A L B 7 C 3 D) —
) 16 ) 16 ) 4 )
sin® a+cos’ (a+ 8) +2sinasin Beos(ar+ f) =
A) sin*a B) sin’p C) cos’a D) cos’ B

If sin 4 +sin B =+/3(cos B—cos 4) then sin34+sin3B =

A)O B) 2 C)1 D) -1
cosd sind 2 N2

If o3 B B—mthen (m -n )sm B=

A) 1-»? B) 1+n? C)1-n D) 1+n

If 2tan A+cot A=tan B then cotA+2tan(A—B)=

1
A) -1 B) 0 C) 1 D) 1
_ 2sinAsinC
Ina a4pC if tan B = sin(4+C) then tan 4,tan B,tan C arein
A)AP B)GP C)H.P D)A.G.P.
cos B+C)
It A+B+C_ then z cos BcosC
A1 B) 2 C)3 D) 4
If x> +y*+2z>=r*and tana—ﬂ tanﬁ_— tan y = —then a+pf+y=
zr xr yr
T
A) S B) x C) 7, D) 7
In AABC if cot 4 +cot B+cot C =+/3 then A4BCis
A) equilateral triangle B) right angled triangle
C) isosceles D) scalene triangle.

I
I
I
I
|
IX - CLASS
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|

| ~ sin(A+B+C)

(1. tan 4+ tan B +tan C =

| cos Acos BcosC

| A) tan Atan BtanC B) sin 4sin BsinC

|

| C) cos Acos BcosC D) > tan Atan B

|

| COS X

I42 mzl:tan(x—y)tanyz

|

| RO o 124 o 2 5

| )1/1 )l+/1 )l+/1 )1—/1

|

|3 i tan 4 = xsin B 4 tan B = ysin 4 ) sind

I4 “1-xcosB N 1—-ycos A4 N GnB

I A) x/y B) y/x C) x+y D) x—y

I KEY

|

b’I)B 02)C 03)A 04)B 05B 06)C 07)A 8B 9)C 10)A
1) 12)C 13)C 14)C 15)A 16)B 17)C 18)D 19)C 20)A
P1)A 22)A 23)A 24)C 25)B 26)B  27)A 28)D 29)B 30)C
}31)D 32)A  33)D 34)A 35)C 36)B 37)C 38)B 39)C 40)A
A1) 42)B 43)A

HINTS

r="——

B G

sin40°35' cos19°25' + cos 40°35' sin19° 25

=sin(40°35' +19°25‘) =sin60°=§

cos(na+a—na+a) = cos2a
) 3 1 .
sin@ =—cos10°+—sin10°
2 2

=sin (600 +10°) =sin 70°

40°+80°=120°

= tan120°—tan 80° — tan 40° = tan 120° tan 40° tan 80°
— —/3 — tan 80° — tan 40°= —/3 tan 40° tan 80°
100°+125°=225°
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B R = R

|
O.

10.

11.

12.
13.

14.

1

o

1
1

N o

tan 225° —tan100° —tan 125° = tan 225° tan 100° tan 125°
= tan100°+tan125°+tan100°tan125°=1

1—cot81°cot 69°
cot81°+cot 69°

= —cot (81°+69°)

= —cot150°=/3
cot2B =cot[(4+B)-(4-B)]

11
——+1
_pq _l+pg
1
q

pP—9q

1

p
s

tan @ = tan (Z+290] = tan 74°

V6 +42+46 -2 =26

-1
—tan 20° +cot 20° ?J“ p
1+tan20°cot20° ~ 7 5

cos 52l +22l cos 52l —22l
2 2 2 2

=c0875%°c0s30°=

)
242 )2

ZsinAcosB—cosAsinB

cos Acos B
= Z(tanA—tanB) =0
70°+10°=80°
=tan&0°—tan 70° —tan10°=tan 10° tan 70° tan 80°
= tan 80°—tan 10°= 2 tan 70°

cotd—1 cotd+1
cot@+1 cotd—1

13°432°=45"=(1+ tan 13°) 1+ tan 32°) =2

If A+ B=135"=> (1+cotA)(1+cotB) =2
200°+25°=225°

|
'px - CLASS
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MATHS Compound Angles
| = (1-c0t200°)(1—cot 25°) =2

8.  sin20°+sin(60°-20°)—sin(60°+20°) =0
I19- cos A+2c0s120°cos 4 =0
FO. c0820°+cos(120°—20°) +cos(120°+20°) =0
1. sinl0"+sin(120°+10°) —sin(120°10) =0
P2.  27°432°431°=90°

= z tan27°tan32° =1

sin(a+ﬁ)+sin(a—ﬂ) _a+b+a-b
sin(a+,8)—sin(a—ﬂ) a+b-a+b

w

2sinacos B a  tana

== =2
2cosasinff b tanf b

sm(A+B) 12( 3j+i(_—4j:ﬁ
1305 1305 65

sinA=sin(A+B—B)

B

o

=sin(A+ B)cos B—cos(A+B)sin B

1212 5 5 119

1313 1313 . 169

_123 54 16
T135 135 65

ﬂ—tanB
tan(A4-B)=
1+§tanB

N

7 4-3tanB
= 2" 7 stanB=3
24 3+4tan B A

.'.A+B=Z
2

oo

tan2a=tan( a+,8 )

__'IU_________|\5____Q_______N__W_____'K)____
(@)
=}
©n

—
W
+
oo

\-/

I
|
I

27 47
cos@=ycos| @+— |=zcos| O+— |=k
po.  TeosrEy ( 3) ’ ( 3)
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K =Cos H.E = cos(9+2?ﬁj£ :COS(9+4?7ZJ

X y z

-k 1+l+1 =oos0+cos(2—ﬁ+6'j+oos(4—”+0j
Xy z 3 3

= cos & +cos(120°+60) +cos (120°—0) = 0

©
W | W

cosA cosB =2sin AsinBand cos(4+B)=
= cos Acos B—sin Asin B :g

:>2sinAsinB—sinAsinB:%

3sin x 4sin y

sinxcosy:14 oosx cosy = 3sinxcosy = 4cosxsin y

—

3 .
— =CO0S X SIn
= 16 Yy

|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
I
) 1 3 1

~sin(x—y) FRRTRRY: I
sina +cos” azcos” B +sin’ asin® I
|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

—2sina sin f cos & cos [+

2cosa cos fBsinasin f—2sin’ asin® S
=sin’ a +cos’ a cos® B —sin’ asin’ S

=sin’ acos’ f+cos’ acos’ f=cos’ fB

w

sinA+\/§cosA:«/§cosB—sinB

V3 V3

= %sinAJr—cosA =—cosB—%sinB

= sin(4+60°) =sin(60°—B)

A+60°=60°—B, -.sin3(—B)+sin3B=0

B

- 2 2
sin“A4 cos"A) .,
2_2)\¢in2 B = - sin” B
(m ”)Sm B (sinzB coszBJ

- - - - - - -"-—"-—"F""—"%-~"-""-" """ ""%&«=&«~"F"" " "™”’Wwb’r' ' "«‘"7V¥fV¥7-— V- U/, U/ v/ %/ U/ U/ /7
N
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N

S ©

B O I &
w -

B sin(A4+ B)sin(A4—-B)
B cos’ B

_cos’ B—cos® 4 1 cos’ 4

cos’ B T cos’B
2tan A+cot A =tan B

.'.cotA+2( tanA—tanB]

1+tan Atan B

B cotA+tan B+2tan A—2tan B

1-n

1+tan Atan B

_cotA—cotA4 0
1+tan Atan B

sin AcosC+cosAsinC 2
sin 4sin C tan B

=cotC+cot4d=2cotB
s.cot A,cot B,cotC areinA.P

= tan 4,tan B,tan C are in H.P.
> (1-tan BtanC)

=Y 1-> tanBtanC =3-1=2

putx=y=z

— — — T
TakeA—B_c_A

— — — T
TakeA—B_c_A

Use Com. & Div. rule.

sin 4 xsin B

cosd 1-xcosB

sin 4 —xsin Acos B = xcos Asin B

sin A= xsin(A+B)

similary sin B = ysin( 4+ B)

2
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LEARNER’S TASK

«31» BEGINNERS (Level-1) «HI»

sin11°19 cos18°41' +cos11°19'sin18°41 =

A)1 B)g C)é D)0
cos(£+A]cos(£—BJ—sin(z+ A]sin(Z—Bj =

4 4 4 4
A)cos(A+B) B) cos(A-B) C)sin(A+B) D)sin(B-A)

T
If 0<3<5 and 2¢os@ =+/3 cos10° —sin10° then 6 =

A)20° B) 70° C)40° D)10°
If tan22° + tan38° - /3 =k tan22° tan38° then k =

A)-1 B)-\/3 C)0 D)1
A)-1 B)O C)1 D)2

1—tan 2° cot 62°
If = k3 thenk =
tan152° —cot 88°

I - I < S N T ) A

|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
Tan20°%+tan25° + tan20° tan25° = I
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|

1 -1
A) -1 B) 5 C)1 D) >
Tan75° - cot75° =
A)32 B)2./3 C) D)4
tan160° —tan110°
If tan 20° = p then = 5 ek 5
1+tan160" tan110
2p 1— p? 1+ p° 2p
AT B)——2 C) D)7 >
l+p 2p 2p I-p
cos?48°—sin’12°=
I
| NG 541 B V3+1
A)—— B C)—— D
I J— )% J— )22
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I A1 B)O C)1 D)2
1. tan 40°+2 tan10°= cot x thenx =

I A)T5° B) 85° C)30° D) 40°
n2. tan 35°+2 tan 20°= tan x thenx=

I A)15° B) 5° C) 55° D) 50°
i13. 17. tan(%+9j tan(%[+9j:

| A)O B) -1 C)3 D) 1

I

| (1+tan33°)(1+tan12°)

I14' (1+tan18°)(1+tan27°)

| A)1 B) 2 C)4 D) /3

W5.  If 4+ B=315° then (I1-tan A)(1—tan B) =

I16. (I+cot78°)(1+cot57°) =

| A)0 B) 1 C)2 D) 1
I

7.  sin40°—sin80°+sin160°=

: A) 0 B) -1 C) 1 D) 2

|1 8. c0s40°+cos80°+cos160° +cos 240°=

I

| A)0 B) 1 c) Y D) -1
I

19 cos35°+cos85°+cos155°=

I A) -1 B) 0 C) 1 D) 2
0. tan 29°tan 30°+tan30°tan 31°+ tan 31°tan 29° =

| A) 1 B) 0 C)3 D) 2

. : 3 . 5
%1. Ina A4ABC, Ais obtuse, SlnA=g, SmB:1_3 then sinC =
33 16 4 12
A) = B) — C) 5

65 65 13

|
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
|
| A)0 B) 1 C)?2 D)% |
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
|
I

I
I
I
I
|
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I
p2.

~

B ) B ™ 2 ) 1 e | N N N | &

w

o

o

N

®

©

©

—

. 4 5 .
If A, B are acute angles, sin 4 = 3 tan B = o then sin(4+B) =

36 65 65 63
A) E B) % C) 5 D) g

17 1
tan 4 =— tanB=— -
If tan Y an 35 then cos( A+ B)

1
A)1 B) 2 C) -1 D) 75

12 24 . -
If cosa =—E,Cotﬁ=7,90 <a <180° and 180°< 3 <270° then the quadrant in which

a+f lies
A)l B)Il o D) IV

1 . 1 i
t _— sin ff=—— 0 z i
If tana = = and B o Where 0<a.f <= then 23 is equal to

) 4 ) 4 ) 8 ) 8 2
cosrsin( —y) +aos sin( y—al) +oos ysin( o—f3) =
A)O0 B) 1 C)-1 D) 4cosacos Bcosy

If cos(A—B)= % and tan A tan B = 2 then which one of the following is true

A) sin(A+B):% B) sin(A+B):—%

C) COS(A—B)=% D) cos(A+B):—%

If cosax +cos f=0=sina+sin B then cos(a—ﬂ):

A)O B) 1 C)-1 D) 2

cos’ ( A—B)+cos’ B—2c0s( A—B)cos Acos B=

A) sin® 4 B) sin’ B C) cos® 4 D) cos® B
sin3x
If sin x+sin y = 3(cos y —cos x) then Sin3y =
A)O B)1 C)-1 D)2
tan( A4+ B)

1
If sin B=—.sin(24+B)then ———~Z =
5 ( ) tan 4
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MATHS Compound Angles
INBA B) % C) % D) %%
32. cotB=2tan(A—B):>2tanB+c0tB=
A) tan 4 B) cot 4 C)2tand D) 2cot4
cos(B-C) ~
33. Ina A4BC, z sin BsinC
A)O B) 2 C)3 D) 4
34. If tan4=1, tanB=2, tanC =3 thenA+B+C =
nr nr nr
A) 7,7762 B) nr,nez C) T,nez D) —.nez

35.

36.

37.

38.

1)C

11)D
21)B
31)C

Ina AABC, tan A+ tan B+tan C =6 and
A) right angled isosceles

C) acute angled
cos(4d+B+C)

cot A+cotB+cotC+— - - =
sin Asin Bsin C

A) cot Acot BeotC
C) cos Acos BcosC

tan 4 tan B =2 then the triangle ABC is

B) acute angled isosceles
D) equilateral

B) tan A tan Btan C
D) sin Asin Bsin C

) ) . 1
Ina AABC ,if sinAsinBsinC'= 3 then the valueof cot Acot B+ cot Bcot C+cot Ccot A

is
A)1 B) 4/3
3
cos(x—y)+cos(y—z)+cos(z—x)=—E
A) 0 B) 1
KEY
02)D 3)C 4)B 5)C
12)C 13)B 14)A 15) C
22)D 23)D 24)D 25)A
32)A 33)D 34)B 35)C

C) 4 D)3
:>Z(cosx)=

C) 2 D) 3

6)A 7)B 8)B 9)B 10)B

16)C 17)A 18)D 19)B 20)A
26)A 27)D 28)C 29)A 30)C
36)A 37)A 38)A
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MATHS Compound Angles

HINTS & SOLUTIONS

——

=tan 50°—tan 40° —tan 10° = tan 10° tan 40° tan 50°
= tan 50°—tan 40°=2tan10°
= cot40°=2tan10° +tan 40°

I

I

I

sin11°19' cos18°41' + cos11°19'sin18°41 I

I 1 I

| =sin(11°19'+18°41) =sin30°=— |

I I

I I

R. cos(£+A+£—BJ=cos(£+A—BJ |

| 4 4 2 |

I =—sin(A—B)=sin(B—A) I

I I

B. cosH=—3cos10°—lsin10° |

| 2 2 |

I =c0s(30°+10°) = cos 40° I

:4. 22°438°=60° I

| = tan 60° —tan 22°— tan 38° = tan 60° tan 22° tan 38° |

: — /3 tan 22° tan 38° = tan 22°+ tan 38°—/3 :

I tan 20°+tan 25° I
o o [ _1

I5. 2074+257= 45" 1 an 20°tan 25° I

| 1-cot88°cot62°  cot88°cot62°—1 I

Ip. —cot62°—cot88°  cot88°+cot 62° I

I — cot150°= —/3 I

I I

7. (2+3)-(2-43)=2\3 |

I I

I . I

F_ “tan20°+c0t20° VT, 1o p? I

| 1+ tan 20°cot 20° 2 2p I

I o W ooy 1541 I

o. cos (48°+12°)cos(48°—12 ):5 7 I

10. cos(l+x+£—xjcos(l+x—£+x):0 |

4 4 4 4 I

I

11, 40°+10°=50° |

I

I

I

I

I

I

|

I
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MATHS Compound Angles
:1 2. 20°+35°=55°

= tan 55° —tan 20° —tan 35° = tan 20° tan 35° tan 55°

= tan 55°=tan 20° +2 tan 35°

e

ol o) -

4. 1243w=ar> = (1+tan12°)(1+tan33°) =2

I15. A+B=315=(1-tan 4)(1-tan B) =2
6. 78°+57°=135°

I (1+cot 78°)(1+cot57°) =2

I17. sin40° —sin (120°—40°) +sin(120°+40°) =0

I’] 8. €08 40°+cos(120°—40°) +cos (120°+40°) +cos (180°+60°)

| o
| =0-c0s60°= A

|

M9.  cos35°+cos(120°—-35°)+cos(120°+35°) =0
29°430°+31°=90°=> > "tan29°tan30°=1

|[21. A+B+C=180°= A+B=180"-C

e B
2 e (3155

|

|

|

b

|

| 17
. N e ToB e a3
|

¢

|

|

|

|

|

|

|

|

|

4. 270°<a+P<450°

=7

_ 12 24 _—36

tan (o + f) = 57 =303
1224
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MATHS Compound Angles
I I
I 2@ 3 47 I
P5. tan2ﬂ:1_—lzz’ .'.tan(2ﬂ+a)=l_31 |
I 9 47 I
I I
I T 7z I
I 2+a = 2 =20 = 2 o I
R6. Take a=p=y I
I I
R7. cosAcosB+sinAsinB:% and |
I I
| sin Asin B =2cos Acos B |
I I
-1/ g nB =2
I = cosAcosB = 5,smAsmB—A I
| . 12 I
I ..cos(A+B)—5 5 ” A I
8. cosa+cos =0 ... (1) |
I sinag+sinf=0 ... (2) I
| (1)2+(2)2:2+2cos(a—ﬂ)=0 |
I I
I ~cos(a—p)=-1 I
|b9. Take 4 =60° B =45° (or) I
| cos” Acos> B+sin” Asin® B+2cos Acos Bsin Asin B |
I I
| +cos” B—2cos” Acos’ B—2cos Acos Bsin Asin B |
I =sin” Asin> B +cos’ B—cos” Acos’ B I
| =sin® Asin® B+sin”* Acos’ B =sin’ 4 |
I I
lpo 25in* "2 cos T =3) 2sin| T |sin| T |
. 2 2 2 2 :
I _ _ I
| :sin(xﬂ}j cos(x yj—3sin(uj =0 |
| 2 2 2 |
I . I
I = sin> y=0:>x+y=0:>x=—y I
| . . |
| . sin3x _sin(-3y) |
I sin3y sin3y I
I I
| |
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MATHS Compound Angles
I I
sin(24+B) 5
PI (‘—B):T usingC &D I
sin
I I
| :>sin(2A+B)+sinB_5+1 I
I sin(24+B)—sin B 5-1 I
I - tan( A+ B) 3 I
| tand 2 |
132 cot B tan A—tan B I
| ) 2 1+tan Atan B |
I =cotB+tanA=2tan A—2tan B I
| = 2tan B+cot B=tan 4 |
I I
| zcosBcosC+sinBsinC I
I33' sin Bsin C |
I I
| ZcothotCJer =1+3=4 |
I I
1+2+3-1(2)(3
h4. tan(A+B+C)= (2)( ): I
| 1-12-23-3.1 I
| LJA+B+C=nr/nez |
:35. Take tan4=1, tanB=2, tanC =3 I
I A=7V,B<”2,C<% I
I . AABC is acute angled triangle. |
Pe. Take A=B = C = 60° :
I 3+__8—L I
I 33 33 I
I I
| verify option (1) cotAcothotC:LLL:L |
| NENENCEN |
I I
1
I . . S 0+ |
}37 Z cos Acos BsmC sm(A+B+C)+smAsmBsmC -3 |
. 3 5 : = : N 5 1
| sin Asin Bsin C sin 4sin BsinC 3 I
I38- x—y=y—z=z-x=120° I
I y=x-120°, 7 = x +120° I
| .‘.Zcosx:cosx+cos(x—120°) +cos(x+120°) =0 |
| |
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Compound Angles

«pl+» ACHIEVERS (Level-1l) <«HI~»

I. MCQ’s with one or more than one correct answer

—_

A e e

If tan(%+ 6’)+tan(%—9j =a; then tan’ (%+ 9J+tan3 (%—9} =....7

A)a(-3 +a?) B)a C)3a D)a3-3a
If cosar+cos f=0=sina+sin B then cos(a—f) =.....2
A)-1 B : 2 D :

)- )logf C)- )2
If cotA . cotB =2; cos (A+B) = 3/5 then sinA . sinB =...?
A) = B) = c) D)2

) 15 )20 ) 5 )5
if COSA_n dSinA—mth s s

cosp MG~ " N —m)sin® B =—————

2 4
- 1
A)1-n? B)” 2” C)n(;—n) D)n2- 1
n

(1-cot200°)(1-cot25%) = .... ?
A)O B)1 C)2 D)log’

sin® o +cos’(a + B)+2sin arsin Bcos(a + f) = ...

1
A)1-sin® B B) se? B C)cos’ a D)cos®

7 4
If tan (A- B) =50 tan 4 = 3 where A, B acute then A+ B=

T T T 2
A); B)g C)Z D)T

I. Assertion and Reasoning

A) both A and R are true R is correct explantion of A
B) both A & R are true R is not correct explantion of A
C)Ais true Ris false D) Ais false R is true

1. A:Tan40° +tan80°-./3 tan 40°tan80°-./3

I

| R;tan(A+B): tan A+tan B

| l—tan Atan B

I

|
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MATHS Compound Angles
I |
A ti A-|ftanA:&‘tanB:;t A+B) =1 |
. ssertionA: 016" 1031 an ( ) |
I I
| R;|ftanA=ﬂ;tanB= thenA+B=Z |
I n 4 I
| |
}3 A - sin’ 52lo —sin’ 22lo |
' ' 2 2 I
I R : sin?-sin?B =sin(A +B) . sin(A -B) I
| 0, in 900 |
b AIF0<0<Z tang=C02 TSN 9= 740 |
| 2 c0s29" —sin29 |
I i I
| R:1f 0<0<Z then tan(45—@) < 080 +sn0 |
| 2 cos@ —sin O |
| (1+tan13°)(1+tan32°) I
LP' At (I tan12’)(1+tn33°) |
I R:IfA+B =45°(or) 225° then (1+tanA) (1+tanB) =2 I
b A:sin1%+sin121°-sin 119°=0 |
I R sin @ +sin(120° + §) —sin(120° — 9) = 0 I
FII. Match the following I
| List -1 List-1l |
I P £ I
H. 1)cot(z+0j.cot[z—0j a)0 |
I I
I 2) sin(45" +6) - cos (45° ) b) tan56° I
I 3) cos11’ +sin11’ ) ﬁ I
| cos11’ —sin11° 2 |
| 4) sin?75° - sin® 15° d) 1 |
| A) 1-d, 2-a, 3-b, 4-c B) 1-a, 2-b, 3-c, 4d |
| C)1-c, 2-b, 3-d, 4-c D) 1-b, 2-c, 3-a, 4d |
b. 1) sin15° a) sin75° I
| 2) cos15° b) cot75° |
I 3)tan 15° c) tan75° I
| 4) cot15° d) cos75° |
| A) 1-d, 2-a, 3-c, 4-b B) 1-a, 2-d, 3-b, 4-c |
| C)1-d, 2-a, 3-b, 4-c D) 1-c, 2-a, 3-b, 4-d |
| tan80° —tan10° |
: 0
:3 tan 70" 2) I
| 2) cosec 15° + sec15° b) 2 |
| |
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MATHS Compound Angles
: 3) sin20° + sin40° - sin80° c) 246 I
| 4)sin10° +sin130° - sin110° d) 1 |
| A) 1-b, 2-c, 3-a, 4-a B) 1-c, 2-b, 3-a, 4-d |
I C) 1-b, 2-c, 3-d, 4-a D) 1-d, 2-b, 3-a, 4-c I
V. comprehension type I
I1. IfA, B, A+B, A-B are not odd multiples of % then I
I i) tan(A+ B) = tan 4 +tan B i) tan(A—B) = tan 4 —tan B I
| ) l—tan A.tan B R I+tan 4.tan B |
| using the above information find the following |
) tan40° +tan80°- /3 tan40°tan80° = I
I 1 1 I
I A) 3 B)-V3 N D75 I
lii) tan 225" — cot 81%.cot 69° I
| cot261° +tan21° |
| 1 |
I A) 1 B) 75 C)\3 D) 3 I
I _ I
b. |ftanA:ﬂ,tanB:n ™ then A+B:% |
| n m+n |
I 1 I
| |ftanA:ﬂ,tanB:m " then A+B=" |
| n m+n 4 |
| using the above information find the following |
I I

2015 1

tan 4 =——,tan B=—— = |
lI) an A =" tan B = then tan(A+B) |
I A)1 B) 0O C) -1 D) 1/2 I
_ 112 I
i) tanA:m, tanB:E thentan (A-B) = |
I A)1/2 B)-1 C)1 D)1/3 I
I I
\'A Integer type |
I1. If cosa+cos B=0=sina+sin B then cos(a — f3) I
| A)0 B)1 C)-1 D)2 |
lb _ L sin 3x I
: If sinx +siny =3 (cosy- cosx) then sin3y |
A)1 B)O C)-1 D)2 I
|

I
I
|
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MATHS Compound Angles

I I
}3. If 05+ﬂ+5=% and cota,cot B,coto arein A.Pthen cota.cotd I
I A) 1 B) 2 C)3 D) 4 I
| cos(B-C) |
AABC, Y —————~ =
r' Ina Z:sinB.sinC I
| A)0 B)2 C)3 D) 4 |
I I
|b5_ cot(%+9j.cot(%—0j: I
| A)O B) -1 C) 1 D) 1/2 |
I I
I I
| «Hs EXPLORERS ( Level -1ll) <His |
I I
4 5
I1. If 0<a,ﬂ<%, cos(a+ﬁ)=§, sm(a—ﬂ)=§ then tan2q = [AIEEE-2010]I
R SEL 0 o 14 |
| ) 56 ) 33 ) 63 ) 63 |
| |
P
Ib' In a APQR, |R = ’;— if tan(zj and tan(%jare the roots of the equationl
I ax’ +bx+c=0 (a#0) then [AIEEE-2012]I
I A) a+b=c B) b+c=a C)a+c=b D) b=c I
b iy - EAM-2009]
ls' cos(x—2y) [ ) ]I
| oy HA g 14 - o) 2 |
I )1—2, )1+2, )1+/1 )1—/1 I
| 5 3 |
K. IfA, Bare acute angles. tanA:ﬁ,CosB=g then cos(A+ B)= |
I I
N U o) 65 o 65 o 56 |
I ) 65 ) 16 ) 63 ) 65 I
b. cotB=2tan(A—B)=2tanB+cotB = |
I I
| A) tan 4 B) cot 4 C) 2tan 4 D) 2cot 4 |
lb- tan100°+tan125°+tan100°tan125°= I
I 1 1 I
I A) -1 B) 1 C) 5 D) 5 I
I I
| |
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:7- cosecl5°+secl5°= :
: A) 22 B) V6 C) 246 D) V6 +2 I
IS_ cos’ 521"—sin2 221": I
I 2 2 I
I A S+l o NES! . 3443 5 3.3 I
| N N ) a2 ) a2 |
Ib tan 80° —tan10° B I
| ) tan 70° |
I A) 0 B) 1 C)2 D) 3 I
| cos(B - C) ~ |
I10' Ina A4BC, z sin BsinC I
I A)0 B) 2 C)3 D) 4 I
I I
| KEY |
I I
® LEARNER’S TASK : I
ACHIEVERS : |

I I
| 1) 1-AD, 2-AB, 3- ABD, 4- ABC, 5- CD, 6-ABD, 7- AD I
I ) 1-A, 2-A, 3-D, 4- C,5-A, 6-A I
| 1)1-A,2-C3-A |
| IV)1)i-B ii)C 2)i-A, ii-C I
I I
I:l EXPLORERS : I
| 1-C, 2-C, 3-C, 4-D, 5-C, 6-B, 7-C, 8-D, 9-C, 10-D |
I I
I I
I I
I I
I I
I I
I I
I I
I I
I I
I I
I I
I I
I I
I I
| |
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