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COMPOUND ANGLES
OBJECTIVES
If sinA=sinBand cosA = cosB, then
(@) sinA;B:O (b)sinA;B:O
(© cosA;B =0 (d) cos(a+B)=0

cos248°-sin?12° =

J5 -1 V5 +1
(a) L (b) L2
J3-1 J3+1
O @

If tanaz%and tanﬁzﬁ, theng+p=
Vs Vs

@3 (b) 7

(c) g (d) None of these

If cos(a+,8):%,sin(a—,8):% andz s lie between 0 an(%,then tan2a =
16 56

@) < (0) =

(c) % (d) None of these

If tanA:—% and tanB =~%,then A+B=
T 3

@) (b) -

(c) 57” (d) None of these

The value ofsin47° +sin61° -sin11° -sin25° =
(a) sin3e° (b) cos3e°

(c) sin7° (d) cos7°

If A+B :’Zr,then (L+tan A)(L +tanB) =

(@1 (b)2 (c (d)-2
1 V3 _

sinl0° cosl10°

(@0 (b)1 (c)2 (d)4
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9. cosz(g+9] —sinz(g—ej =
(a) %003249 (b)O
(c) —%00326 (d)%
10. If mtan@-30°)=ntan@@+120°), then Ei: =
(a) xos26 (b) cos26
(c) 2sin26 (d)sin26
11. The value oftan20° + 2tan50° -tan70° IS equal to
(@)1l (b)O
(C) tar 50° (d)None of these
tan70 - tan 20
12. The value of =
tan 50
(@)1 (b) 2
(c)3 (d)0
13. If bsina =asin@+2p), then Ztg =
tang cotfs
(a) tan(a + B) (b) cotla - p)
—-cotf cotf
(C) cota + ) (d) cot@ + f)
14. |f SnA-sinC _ g thenAB,C are in
cosC — cosA
(a) A.P. (b) G.P.
(c) H.P. (d) None of these
15. cosa+ C0S(240° + A) + cos(240° - A) =
(@) cosA (b)0
(© J3sinA (d) V 3cosA
16. sin(B+y-a)+siny+a- ) +sin@+B-y)-sin@+L+y)=

(@) 2sinasingsiny (b) asinasingsiny  (C)sinasinBsiny

(d)None of these
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17.

18.

19.

20.

21.

22.

23.

24,
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The value Ofsinising—ﬂsinS—”sian IS
16 16 16 16

1 V2
(@) (b) 5

1 V2
CE ()
cos® a +cos’(a +120°) + cos* (@ -120°) IS equal to
(a) 3/2 ()1
©) 112 d)0
cos 76 + co8 15~ cos76 cosl6
(@) — 1/4 (b) 1/2
©0 (d)3/4

sinB+ A)+cosB-A) _
sinB - A)+cosB + A) -

(a) cosB +sinB (b) cosA+sinA
cosB -sinB CcosA-sinA

(c) SosA-sinA (d) None of these
COSA+sinA

(@) 1/2 (b) 1/4
(c) 1/8 (d) 1/16

cosa sin(B - y) + cosB.siny - a) + cosy.sin@ - B) =

(@) 0 (b) 1/2

() 1 (d) 4cosar cos posy

If sinA+sin2A=x andcosa+cos2a =y, thenx? +y?)x? +y?-3)=

(a) 2y (b)y
(c) 3y (d) None of these

If sin0=%,(0<6<7—27) and cos¢=—§,(n<(p<37”J. Thensin(6?+¢)Wi|| be

@ % (b) %
(© & (d)- 56
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25.

26.

27.

28.

29.

30.

31

32.
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sin12°sin24°sin48°sin84° =
() cos20°cos40°cos60° cos80° (l3)n20° sin4ce sin60° singe°
(c) % (d) None of these

If cosA=mcosB,then

(a)cotA+B:m+ltanB_A (btnA+B:m+1cotB_A
2 m-1 2 2 m-1 2
(C) cotArB-_m+l ,AB (d) None of these
2 m-1 2
The expressioreos” cos>” +cos 7 +cos>” is equal to
13 13 13 13
(a)-1 (b)0
(©1 (d) None of these
sin36° sin72°sin108° sin144° =
() 1/4 (b) 1/16
(c) 3/4 (dB/16
The sums=sing+sin26+....+sinng, equals
1 .1 . g 1 1 .8
(a) smz(n + 1)93|n5n9 /smE (b) cosz(n + 1)93|n5m9 /smz
1 1 .0 1 1 .8
(C) smE(n +1)8 cosEnH /smE (d:))s;(n +1)8 cosEnH /smE

cos10° + sin10° _

c0s10° - sin10°
(a) tanss° (b) cotss°

(C) -tar 35° (d) -cot 35°

If tare equalsthe integral solution of the inequality 4x*-16x+15<0 and cosg equalsto the

slope of the bisector of first quadrant, then sin@ + g)sin@ - gy is equal to

(a)2 (b)-2

©Z OF

c0s9° +sin9° _

c0s9°-sin9°

(a) tars4° (b) tar 3e°

(c) tar1e° (d) None of these
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33.

35.

36.

37.

38.

39.

40.

41.
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0

1° 1
cos’ 225 -cos? 52— =

2
LS S B LR
cos 72° _
sin? 24° —sin? 6°
a)l b) 2 c)3 d) 4
tan 30° + tan15° + tan 30° tan 15° =
a) 0 b) 1 c)% d) ﬁi
If cos(A+B) = 4/5, sin(A-B) = 5/13 and A+B, A-B are acute, then tan2A =
a) 33/56 b) 56/33 c) 16/63 d) 63/16
Intriangle ABC, 2, % =
1)1 2) 1/2 3)-1 4) 2 If cosx + cosy = 1/2,

sinx + siny = 1/3, then the value of cos(x-y) =

59 59 59 59
1)5 2) o 3)7 4) Y
If tanA - tanB = X, cotB - cotA =y, then cot(A-B) =
X,y N\, 11
1)y+X 2)x+y 3)X y 4)x+y

| : In AABC, if cot A + cot B + cot C =+/3, then thetriangleis equilateral.

0 5n 1
1:£@) = -2 and a+p=>", then f(a) f(B)==
© 1+coif B 4 (@) 1) 2
1) Only | is true 2) Only Il is true
3) Both | & Il are true 4) Neither | nor Itatrue

tana + 2tan2a + 4tan4a + 8cot8a =
(a) tana (b) tan2a

(C) cota (d) cot2a
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43.

44.

45.

46.

47.
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V3 cosec20° - sec20° =

@2 (b)Zsin 20
a Y
sin4@
© 4 (d)4sin 20
C Y
sin4@
If acos26+bsin26 =c hasa andfas its solution, then the value @fo +tan g IS
c+a 2b
(a) 2b (b) c+a
c-a b
(C) 2b (d) c+a
If asin?x+bcos?x=c, bsin?y+acos’y=d and atanx =btany, thenz—z is equal to
(a) (b-c)(d-b) (b) (a-d)(c-9q)
(a-d)(c-a) (b-c)(d-b)
(C) d-a)(c-a) (d) (b-c)(b-d)
(b-c)(d~-b) (a-c)(a-d)
If tan(A+B)=p,tan(A-B)=q, then the value ofan2A in terms ofp andq is
q) P+ b)_P-d
(@) 220 (0) £
c) P+ d) L+ P
() 22 ()42
sin“’zr+sin43?n+sin45?n+sin47?”:
1 1
(@) > (b) a
3 3
(c) > (d) "
If A+c=8B, thentanAtanBtanC =
(@) tanAtanB +tanC (b) tanB-tanC -tan A

(c) tarA+tarc-tarB  (d) -(tanAtanB +tanC)
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COMPOUND ANGLES

HINTS AND SOLUTIONS

1. (@)sinA=sinB and cosA=co:B

sinA _ cosA

sinB  cosB

= sinAcosB —cosAsinB =0

= sin(A-B)=0

sin[A_ Bj =0.
2

2. (D) cos* A-sin?B = cos(A + B).cos(A - B)

0 cos? 48° —sin? 12° = cos 60° cos 36°

:1[J§+1]:£+1

2 4 8

1
2m+1

—_m -
3. (b tana—m and tang =

tana +tan g

tan@+f)=——"—
@*h l1-tanatanfg

m 1

m+1 2m+1 _ 2m*+m+m+1
_ m 1 2m2 +m+2m+1-m
(m+1) 2m+1)

_2m?+2m+1

T
= =1= tan(a + B) = tan—
2m? +2m+1 4

Hence,a+ 3 :IZT :

4. (b) cos(a+ﬁ)=% , sin(a - :1—53

= sin(a + p) =§ and cos(a - B) :%

= 2g =sin* 3. sint >
5 13

o 3\/ 25 5\/ 9
=sin|—,1-—+—.|1-—
5 169 13 25

sin2a _56/65 56
tan2g =——=——=—.
cos2a 33/65 33
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(b) tanA:—% and tanB:—%

1
tanA+tanB _ o

tan(A+B)= =
l1-tanAtanB

=-1

wlRw|F

1-1
2
3

= tan(A+B) = tanT.

(d) sin 47° +sin 61° —(sin 11° + sin 25°)

2 sin 54° cos 7° — 2 sin 18° cos 7°

2cos 7° (sin 54° —sin 18°)

2cos P .2cos 36° .sin 18°

4c0s 70.@. £4_1 =cos7%.

(b) A+B =%T:tan(A+ B) = tan’zr

N tanA+tanB _
1-tanAtanB

= tanA+tanB+tanAtanB =1

= (l+tanA)l+tanB)=2.

sinl0° cosl10°

2 [; cos10° —g sinlO"J

2| _ c0s10° —+/3sin10°
2 sin10° cos10°

(d) 1 ﬁ

sin10° c0510°]

4sin(30° -10°) _ 4sin20° —4
sin20° sin20°

@ cosz[ﬁ + 49] - sinz[l—r —9}
6 6
=co{7—1+9+z—ejco{7—1+9—7—7+¢9)
6 6 6 6

= cosz—” cos26 = i00529 .
6 2

m _ tan(20° +4
(8) 1= 0
tan(@d - 30°)

m+n _ tan(@ +120°) +tan(@ - 30°)
m-n tan(@ +120°) -tan(@ - 30°)
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11.

12.
13.

14.

15.

16.

17.

www.sakshieducation.com

(By componendo and dividendo)

w)tan 20 + 2tan50- tan7

H o H o
_ sin20®  sin70 + 2tan50°
c0s20° cos70°

Simplify
(b) same as above
(C) bsina =asin(a + 2,[>’):>% :sin(j%w)
a+b _ sina + sin(a + 20) _ 2sin(a + B )cosf
a-b sina-sin(a+28) - 2cos(a+ B)sing
A+C . A-C
sinA-sinC 2c08 2 sin 2
(@) SNAZSNC _op= 2 2 =cotB
cosC —cosA 2sin sin .

A+C

:cot(A;C):cotB = B=

ThusA, B, C are in A.P.
(b) COSA +cos 240° + A) + cos 240° - A)

=cos A+ 2cos 24C° cos A

=cosA{1+ 2cos(80° +60°)} = cosA{l + 2(— %)}

=0.

(b) L.H.S= 2sinycos(8-a)+ 2sinty xosa + f)

= 2siny[cos(8 - a) - cos(a + )]

= 2siny .2sinasinS = 4sinasinBsiny .

(b) sin~ .sin?’—l7 .sin5—” .sin7—”
16 16 16 16

1l

NG
)
%]
=}

&l
@,
T
V)
]
T
%]
T

16 16 16

I T T T 3
COS— — COS— | COS— — COS—
i 8 4 8 4

N

NI
r 1

1
N
N\
o
o]

2%
|y
I
N
N—
| S|
1
|~
1
&
o]
2%

I
I
[ SN
|
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2=

18. (a)COS a + cos f+ 120 ¥ cdsao(- 12C
=cos’a + {cos(a +120°) + cos(a - 1200)}2 - 2cos(a +120° os(a —120°)
=cos’ a +{ 2cos a cos120° }2 - 2{0032 a - sin? 1200}

=cos? a +cos? a — 2cos? a + 2sin? 120°

= 2sin?120° = 2x

»ow
N w

19. (d)coS 76 + co$ 15~ cos76 cos

= % [1 +€0s152° +1+ c0s32° — c0s92° - cosGO°]

==|2 —% +€0s152° +c0s32° - cosQZO}

NP
T

N

%+ 2c0s92° cos60° — cos92°i|

= §+c0392°—(30392° :§_
2 4

N

20 (b) sin(B + A) + cos(B - A)
’ sin(B — A) + cos(B + A)

_sin(B+ A)+ sin@0° -B - A)
sin(B - A) + sin(90° - A + B)

_ 2sin(A +45° kos(@5° - B)
2sin(45° — A)os(@5° - B)

_ sin(A+45°) _ cosA +sinA
sin@5° —A)  CosA-sinA’

2m 4 8 1677

21. (d) cos==cos—=cos—cos
15 15 15 15
h ] . 32n .27
sin2” — sin—— sin—
- 15 _ 15 1715 1
24 sin2  16sin2f 16427 16
15 15

22. (a) cosa sin(B - y) + cosa sin(y —a) + cosy sin(@ — )

PO R S S
Pute=p=y=60 == 0)+50+50)=0.

23. (a) Squaring and adding, we get
x2+y2 =1+1+ 2c0s(2A - A)
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AlSO cosA+ 2cos2 A-1=y
Or (cosA+ 1)(xcosA-1)=y

Put for cosA from (i) and get the answer.
24. (b) siné?:% cosf =y1-sin’@ = 1—(%)2 =1—53

d -3 . 9 4 3
a = = 1-—=—, | T<@P<—
n cos@ 5 sing 5 5 |: @ 2}

sin(@ + ¢) = sind cos@+ cosé .sing
BFERE) = s
25. (@) Sin 12 sin 24 sin 48 sin 8

:211(2 sin 12 sin 48 ) (2 sin 24 sin 84

= %(cos 36 — cos 60 ) (cos 66 cos X0

:}(cos 36 —}j (—1+ sin lBj
4 2)\ 2

_11 O I Y- N
_Z[Z(\/‘F’ﬂ) J{ 2" 4(ﬁ3 1% 16

And c0S 20 cos 40 cos 60 cos®
:%[cos (60 — 20 )cos 20 cos(66 20

=1 l(:os 3(20°) :lcosﬁo0 :lxl:i.
214 8 2 8 16
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26. (@) cosA=mcosB= m_ cosA
1 cosB

A+B B-A
2co co
m+1 _ cosA+cosB _ 2 2
+ p—

Dm—l_cosA—cosB_ r{A Bj r{B A]
2si Si
2 2
A+B B-A
= cot cot
( 2 j ( 2 j

Hence,cot(A’z' B] =M +:Ltan B-A .

m-1 2
27. (b) 2cos L 00827 + cos 7 + cos T
13 13 13 13
orr 4T T
=2C0S— .COS—+ 2COS— COS
13 13 1:
orr 4T
=2C0S—| CcOS—+ COS—
13 13

= Zcosi 2cos’—7 coss—” =0,
13 2 26

28. (d) sin 36° sin 72° sin 108° sin 144°

=sin? 36° sin?72° = l{(2 sin? 36° ) (2 sin? 72°)}
4 On

{(1 c0s 72°) (1 —cos 144° )}

J>||—\

= %{(1 -sin 18°) (L +cos 360)}

:1{[1_6-1][“@”}}_@ o5
4 4 4 16 4 16°

29. (a)S:sinH+sin29+sin39+ ..... +sinné@

sin@+sin@+ ) +sin@+20)+....... nterm

..ng
£ [9+9+(n—1)ﬁ}
— Sin
sinﬁ 2
2
sm— Sl ng(n +1)

Putg=¢,thens=—2 2 |

sin—
2

30. (a) ©Os10” + sinl0” =tan(45° +10°) = tan55° .
cos10° - sinl0°
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31. (d) We havesx?-16x+15<0 :>2< X <%

0 Integral solution ofx? -16x +15<0 ISX = 2.
Thustanae = 2. It is given thatcoss = tan4s° =1
0 sin(a + B)sin(a - B) = sin? a —sin? B

=1 _4-codp=

1+cot’a 1+

—O:i_
5

32. ()1+tang = tan (45° + 9°) = tan54° .

33. (a)
34. (b)
35. (b)
36. (b)
37. (@)
38. (b)
39. (b)
40. (c)

41. (C) tana + 2tan 20 + 4tan 4a + 8cot8a
=tana + 2tan2a +4 M+ ZM
cosda sin8a

42. (C) v3cosec20° - 20°=£— 1
( )\/_COSE 5 sin20° cos20°

NE)

——C0s20° - 1 sin20°
2 2

2
& \ 3c0s20° - sin20° _ {
sin20°co0s20°

%sin20° c0s20°

_ 4cos(20°+30°) _ 4cos50° _ 4sin40° _
sin40° sin40° sin40°

43. (b) acos26 +bsin26=c

— 1-tan%@ 2tanéd _
1+tan?é 1+tan249

= a-atan?8+2btand=c+ctan’8
= —(a+c)an®@+2btand+(a-c)=0

b _ 2b

-(c+a) c+a

Otanag +tanB=-
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44. (b) asin?x+bcos?x=c= (b-a)os’x =c-a
= (b-a)=(c-a)l+tan’x)
bsin?y+acos’y=d=(a-b)os’y=d-b

= (a-b)=(d -b)@ +tan?y)

U tanzxzﬁ,tanzy: a-d
c-a d-b
tan? x - (b-c)(d-b) (|)
tan’y (c-a@-d 77
; tanx _b X
But atanx =btany, 1.6, — == ..... (i)
tany a

; i\ b> _(b-c)(d-b)
From (i) and (||),az Ry

a® _(c-a)a-d)
b2 (b-c)d-b)’

45. (C) 2Aa=(A+B)+(A-B)

tan(A+B)+tan(A-B) _ p+q

= tan2A= .
l1-tan(A+B)tan(A-B) 1-pq

46. (c) standard problem
47. (b) B=A+C=tanB=tan(A+C)

tanA+tanC

- tanB=—— ——
1-tanAtanC

—> tar AtarBtarC=tarB-tar A-tarC.
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