KEY CONCEPTS
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(COMPOUND ANGLES)

1.

Basic TRIGONOMETRIC IDENTITIES :
(a) sin?0+cos?0 =1 ;
—1<sinB <1;-1<cosB <1V Be€R
() sec’0—tan’0 =1;
sec 6| >1 V 06eR
(¢) cosec?0 —cot?0=1;
|cose06| >1 V 06eR
IMPORTANT T’ RATIOS:

(@ sinnt=0 ; cosnm=(-1)";
tannt=0 where nel

. (2n+Dr
(b) sm—2 =" &
(2n+Dr
costo where ne [

_ B3
22

Ry

— o - .
cos 75° or cos 2 ;

T \/§+1

cos 15° or cos — =
12 242

T
¢) sin 15° or sin —
(© 12

— 1 750 ] _57-5 .
sin or sin 2 ;
A3-1

O = - = 2 — = O .

tan 1 \/§+l V3 =cot 75° ;
75 ,—3 L 15

o = T = = 2 3 = S}

tan 31 +4/ cot

()] sin§= “2_\6 ;  COSg = “2+\/5

2 2

b

|3

oo 3n
tang =+2-1: tan"g =241

T -1
(e) sinT- or sinl8°=\/_ST &

10

T /541
cos 36° or cos— = >
5 4

TRrIGONOMETRIC FuNCTIONS OF ALLIED ANGLES
If 6 is any angle, then — 0, 90+ 0, 180+0,
270+6, 360 +0 etc. are called ALLIED ANGLES.

sine & cosec

only +ve All +ve
tan & cot cos & sec
only +ve only +ve

(@) sin(—0)= —sin0 ;cos(—0)= cosO
(b) sin(90°-0)=cosO ;
cos (90°—-0) =sin0
(¢) sin(90°+6)=cosO ;
cos (90°+0) =—sin0
(d) sin(180°-0)=sinO ;
cos (180°—0)=—cos0
(e) sin(180°+60)=—sin0 ;
cos (180°+0) =—cos0
(® sin(270°-0)=-cos0;
cos (270°-6) =—sin0O
(g) sin(270°+0)=—-cos0;
cos (270°+0) =sinO

TricoNOMETRIC Functions OrF Sum ORr
DiFrFERENCE OF TWO ANGLES :

(a) sin (A £B)=sinA cosB=+cosA sinB

(b) cos(A+£B)=cosA cosB F sinA sinB

(¢) sin’A —sin’B=cos’B —cos*A =sin (A+B).
sin (A—B)

(d) cos®’A —sin’B=cos’B —sin’A =cos (A+B)
.cos (A—B)

(e) tan(A+B)= tanA + tanB

1 ¥ tanA tanB
cotA cotBF 1
cot(A+tB)= ——
(f) ( ) cotB £ cotA
FAcTORISATION OF THE SuM OR DIFFERENCE

Or Two SINES OR COSINES :

. . . C+D C-D
(a) sinC + sinD =2 sin > cos

2
. . C+D . C-D
(b) sinC —sinD =2 cos sin 5
C+D C-D
(¢) cosC+ cosD=2cos > cos >
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C+D . C-D

sin 5
TRANSFORMATION OF Probucts INTO Sum
OR DIFFERENCE OF SINES & COSINES :

(a) 2 sinA cosB =sin(A+B) + sin(A—B)

(b) 2 cosA sinB =sin(A+B) —sin(A-B)

(¢) 2 cosA cosB =cos(A+B) + cos(A-B)

(d) 2 sinA sinB = cos(A—B) —cos(A+B)
MuLTiPLE ANGLES AND HALF ANGLES :

(@)

(d) cosC —cosD=-2sin

sin 2A =2 sinA cosA ; sin6=2 sing cosg

(b) cos2A = cos*A —sinA =2cos?’A—-1=1-
2 sin?A ; cos 0 = coszg - sinzg =

0 0
2— — = J— 1 2_
2cos 5 1=1-2sin 5
2 cos’A=1+cos2A, 2sinfA=1

IA - tan?A = 1-cos2A
cos - an 1+cos2A

0
2c0525 =1+cos0, ZSinza =1-cos®.

2tanA 2tan(6/2)
tan2A= ——— ; tan0=7T"—"—">
(©) tan I-tan’ A T —tan? (6/2)
2tanA —tan®
@ sin2a= DA oogoa= AT A
I+tan” A I+tan“A
(¢) sin3A=3sinA-4sin’A

® cos3A=4cos’A -3 cosA
3tanA—tan’ A
(@) tan3A=—— "=

1-3tan’A
THREE ANGLES:
(a) tan(A+B+C)
_ tanA+tanB+tanC—tanAtanBtanC
" l-tanAtanB—tanBtanC—tanCtanA
Notk Ir:
(i) A+tB+C=m then tanA+tanB + tanC
= tanA tanB tanC

i) AtB+C= = then tanA tanB + tanB
2

tanC + tanC tanA = 1
(b) If A+B+C=mn then :
(i) sin2A + sin2B + sin2C = 4 sinA sinB
sinC

A B
(i) sinA + sinB + sinC =4 cos— cos—
C 2 2

CO&Z

10.

MaxiMmumMm & MINIMUM
TRIGONOMETRIC FUNCTIONS:

(a) Min. value of a’tan®0 + b?cot?0 = 2ab
where 0 € R

Max. and Min. value of acos + bsin® are
Va?+b? and—y/a2 4 p?

If(0) = acos(a + 0) +bcos(P + 6) where a,
b, o and B are known quantities then

—\/a2 +b? +2abcos(a—fp) =

VALUES OF

(b)

©

f(0) < \/a2 +b% +2abcos(o—P)
If A, B, C are the angles of a triangle then

maximum value of sinA + sinB + sinC and
sinA sinB sinC occurs when A=B =C =6(°

(d)

(e) Incase a quadratic in sin® or cos0 is given
then the maximum or minimum values can be

interpreted by making a perfect square.

Sum of sines or cosines of n angles,

sina + sin(a + PB) +sin(o + 2B ) + ...... + sin
sin ™ 1
(oc+n—1[3): - é sin[a+n__BJ
siny 2

cosatcos(a+f)+tcos(a+2B)+...... + cos

. nf
sin—- -1
_ é cos[OHH—BJ
sin 2

(oc+n—1[3) =




Exercise
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~

Which is correct one ?

(A)sin 1° <sin 1 (B) sin 1°=sin 1

(D) sin 1° = sin—

(C)sin 1°>sin 1 180

The difference between two acute angles of a right

3n

angle triangle is 10 rad. Find the angles in degree.
(A) 54°, 36° (B) 75°,15°
(C)72°, 18° (D) None of these

A regular hexagon & a regular dodecagon are
inscribed in the same circle. If the side of the

dodecagon is (/3 —1), then the side of the hexagon

18

A) J2+1 @)ﬁ;l
©)2 D) 2

If sin’0 + 00566 —-1= Ksinzecosze, then the value
of A is

(A) 1
©)3

(B) 2
(D) None of these

Ifacos@+bsin0=3 & asin0®—bcosd=4then
a’ + b? has the value =

(A) 25 (B) 14

<7 (D) None of these

tan X-E cos 3—n+x -sin’ 7n—x
2 2 2
(235 )
Cos| X-— |.tan| —+X
2 2

when simplified reduces to :
(B) — sin’x
(D) sin’x

(A) sinx cosx
(C) —sinx cosx

The expression

3 [sin4 (3—; - (x] +sin*(3n+ cx)j| _

2 [sinﬁ(% + oc) +sin°®(5m + a)} is equal to

(A)O B) 1

©)3 (D) sin 4a + sin 6a
The value of tan 1° tan 2° tan 3° ..... tan 89° is
(A) 1 B)o

(C) o (D) 12

9.

10.

11.

12.

13.

14.

15.

If sin o sin B — cos a cos B + 1 =0, then the value of

1+ cot atan B is
A1
©2

(B) -1
(D) None of these

tan155°-tan115°
1+tanl155°tan115°

Iftan 25°=x, then is equal to

(A) 1-x2 ®) 1+x?
2x 2x
C 1+x? D 1-x2
© T (D) ——
) ) 21
Let a, B be such that n<a—p<3m.Ifsin a.+sin p=— o5
27
and cos o + cos B = ~ %65 then the value of
a - .
cos is
(W)~ = B) T5o
C L D S
©) &5 D) - &5
Th | ¢ sin24°c0s6°-sin6°sin66°
¢ value o sin21°¢c0s39°-c0s51°sin69° 18
A) -1 B)1
)2 (D) None of these
The expression
cos6x + 6cos4x +15cos2x +10 | l
cos5x +5co0s3x +10cosx 1s equal to
(A) cos 2x (B) 2 cos x
(C) cos? x (D) 1 + cos x
If0<x<mand cosx +sinx = E,thentanxis
4-vJ7) (4+7)
A) —— B) ———F—
3 3
(1+7) (1-/7)
©) T (D) 2

If A lies in the third quadrant and 3 tan A— 4 =0,
then 5 sin 2A + 3 sinA + 4 cosA is equal to

24
(4) 0 ® -5
o 2 0y 8



16.

17.

18.

19.

20

21.

22.

23.
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Prove that cos36°c0s72° cos108° cos144° = %

1 1
(A) g B) 33

1
© 16 (D) None of these

The value of the expression

T 3n n On
l+cos— || 1+cos— || 1+cos— || I +cos— | i
10 10 10 10

(A) 1/8 (B) 1/16
(C) 1/4 (D) 0

. . X
Number of solutions of sinx = 10 are

(A)S (B) 6
©) 8 D) 7.
Th 1 f cos I + Cos3—n + cosS—n + cosﬁ +
e value ol €% 17 11 11 11
cos% i
11"
(A) 0 B) 1
1
©) > (D) None of these

tan 7 cos 11 sin 27 is
(A) negative
(B) positive
(C) neither negative nor positive
(D) None of these
1

If cot a + tan oo = m and E —cos o = n, then
(A)m (mn?)"® —n(nm?)'? =1

B) m(mzn)l/ 3 _nmm?)=1

(C)n (mn*)"? — m(nm*)"” = 1

(D) n(mzn)l/ 3 _m(mn?)3=1

If 2 sec® o — sec* a — 2 cosec? o + cosect o = 15/4,

then tan a is equal to

(A) 1742
(©) 12 /2

B) 12
(D) 1/4
If 3 sinx +4 cosx =5 then 4sin x — 3 cos x is equal to

(A)O B) 1
)5 (D) None of these

24.

25.

26.

27.

28.

29.

30.

e 2 tan? 60°cos ec30° h
If x sin45° cos 60° = sec45°cot230° ° en x

is equal to
(A)9 (B) 10
O 11 (D) None of these

If sin 20 = k, then the value of

tan’0 cot’ y
1+tan’0 1+ cot’0 1S equatto
X 1-k? B 2-k?
W = ®) =
Ok +1 (D) 2 — k?
Ifcos a+cos p=a,sin a+sin p=band =B - a20,
cos30
then =
cos0
(A)a?+b*-2 (B)a>+ b -3
(Cy3-a’-1 (D) (a2 +1b?) /4
1- tan?15° )
The value of m is
A1 (B) 3
NE)
©) Y (D) 2

IfA =tan 6°tan 42° and B = cot 66° cot 78°, then
(A)A=2B (B)A=1/3B
(C)A=B (D)3A=2B
3
If0°<x<90° & cos x = \/1— , then the value of

log,, sin x + log,, cos x +log,, tan x is

(A)O B) 1
©) -1 (D) None of these
1
Iftan 6= -1 where 0 € (0, 2x), find
2+ I
24+ —
24+

the number possible values of 6.
(A)2 (B) 3
©4 (D) more than 4
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31.

32.

Let f(x) denote the sum of'the infinite trigonometric
. 2X . X

series, f (x) = ZSIH3—HSIH3—n.then the sum of
n=]

the solutions of the equation f (x) = 0 lying in the

interval (0, 629) is

(A)10100% (B) 5050

(C) 4950 (D) None of these

Let A and B denote the statements
A:cosat+cospB+cosy=0 [AIEEE-2009]
B:sina+sinf+siny=0

3
If cos (B — y)*+cos (y — a)tcos (o — B)=— 2 ,then :

(A) Ais false and B is true
(B) both A and B are true

(C) both A and B are false
(D) Ais true and B is false

4 . 5
33. Let cos (B+o¢)=g and let sin (o — B) = 3

where 0 <o, B < % . Then tan 20 =[AIEEE-2010]

25 56
A 1o B) 33
19 20
© 7 D) =
34. If A = sin?x + cos*x, then for all real x :
[AIEEE-2011]
3 13
(A)ZsAsl (B)EsAsl
3 13
O 1<A<2 (D)Z*ASE

1
35  Let fi(x)= m (sin* x + cosk x) where x € R and
k> 1. Then f,(x) - f,(x) equals :[JEE MAIN-2014]

(A ¢ ®)

© 5 () =





