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IMPORTANT T' RATIOS!: givits = 8=
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(a) smq;______?____. cosnm=(-1)" : tannmt =0 where ne1 Coa1s® = (3]
S (2n+Dm (2n+1)n -6
(b) sm——— =(-1)" & cos——— =0 where nel 5o -
- 2 . Sn1s” = '?:J z2-f%
: . T ,\/3_1 Sn . Q- >
5° or sin -~ = = cos T5° o . Sin@= (%-g)
() ~ sin15° or s = N cos 757 or cos = I
lqo 1 — Jg_i.lj— - 7qo - . STE
cos 15% or cos 15 = N sm 75° or sin T
v 2-V3 =cot 75° 7s°—‘/§+1—2 V3 =cot 15°
tan \/_+l : =cot /37 . tan /53" = ﬁ—l = 2+ =cot 1:

T 22 T 242
(d) sh1—="—£: cos—=i: tan— J2-1: tan— 2+

— 8 = 2 8 o 2
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(e) sm— or sinl8=—— & cos 36° or cos_ =
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TricoNoMETRIC FuncTiONs OF ALLIED ANGLES :
If 6 is any a angle. then —6. 90=6. 180x6. 270+ 6. 360+ 06 etc. are called ALLIED ANGLES.

sm(— 8)= —sin® '/c:)s( 6)—c056 ot
s (90°-8) =cos6 .¢c0s (90°—6) =sm6
sin (90°+6)=cos6  :cos(90°+6) =—smb
sm(180°-6)=sm6 :cos(180°-6)=—cosB
s (180°+6)=—sm6 :cos(180°+68)=-cos6
sin (270°-0) =—c0s0 :cos (270°-0)=—sm®6
sin (270°+6) =—cos06 : cos (270°+6) =sm0O
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Sin(8+38) =~ Sin 3" = — /5
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Sin (_3%.#‘*) = = (o~ Sin (5r-ed= Famect:
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Problems

The expression 3%

3[31114 (32_1: —0!]+Sin4 Gr + a)}

-2 {sin“ [g + a] +sin® Gr —a)]

1s equal to
(a)0 \ﬁ{l
(c)3 (d) sin 4o + cos6a
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Problems
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TricoNOMETRIC FuncTions OfF Stunt OR DIFreRENCE OF Two ANGLES :
@ sin(A=B)=sinA cosB=cosA sinB
)  cos(A=B)=cosA cosB T sinA sinB
+ (©) si’A — sin’B =cos’B — cos?A = %tB) .sin (A—B)
7 (d) cos’A —sm’B =cos’B — sim*A = cgs__(’é;B) .cos (A-B)

M tan(A+B)= tanA * tanB +(0 cot(A£B)=
1+ tanA tanB ’

cotA cotB+1
cotB + cotA
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Problems

If o + B=gand[3 + vy =0, then tan o equals

(a) 2 (tanP + tanvy) (b) tanP + tanvy

(g¥tanp + 2tany (d) 2tanpP + tany
/ o +E =% 8+Yy=d
oaA=x_8 VY= o-8
i )
= tonle-8
Foad = }m%_ﬁj Y = ool
Jry= -Hnd-—-iﬂ‘-g’
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FactorisatioNn OF THE Stat OrR DiFrerReNce OF Two siINes OR COSINES

: : . C+D C-D . : c+D . C-D
9) smC +smD =2 sm il cos (b) smC —smD =2 cos il sm
L 2 2 1 2 2
C+D C-D c+D . C-D

(¢) cosC +cosD=2cos cos (d) cosC —cosD=-2sin— sin
— L1 2

TrRANSFORMATION OF PROI_)UCTS I.\‘TE) Sunmt OrR DIFFerRENCE OF SINES & COSINES @
_Aa) 2 smA cosB =sm(A+B) + sm(A-B) (b) 2 cosA smB =sm(A+B) —si(A-B)
(¢) 2 cosA cosB =cos(A+B) +cos(A-B) (d) 2 smA smB = cos(A-B) —cos(A+B)
—_—— | S
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Problems 2
(= (3526 = 2851
The value of cos®10° — cos 10° cos50° + cos250° is 2 L PrlaB = (eo(a+B) + (ol B3
T 2019 Main
(a) g(1+ c0s20°) (b) 2+ c0820°
(c) 3/2 \9) 3/4
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MuLtiPLE ANGLES AND HALF ANGLES :

e ; : . 0 6
(a) sm 2A =2 smA cosé( . smo=2 Sm—-cos—

M)  cos2A=cos?A —sin?A=2cos?A-1=1-2sm?A ;

— e

5] . S s e
cos 0 =cos?— —sin*— =2¢co0s’2——-1=1-2sm*—.
2 2 2 2

; . 5 5 l—-cos2A
2cos*A=1+cos2A. 2smA=1—-cos 2A tanrA=——
I+ cos2A
, 0 -
2cos~;=1+cose 23m~;=1—cose
2tanA 2tan(6/2)
tan2A= ————— | tan6=
o S raag P 1-tan’(6/2)
- g T
@ [sin2A=——/. f Cos2A= ——— J (e) _sih 3A =3 sinA—4 sin’A
) I+tan~ A I+tan" A — 5
4] cos 3A=4cos3A -3 cosA (2) an 3A= i
g — A2 1-3tan’A




Problems

m(d#}:% , (8= Sa,
If cos(a +B):§, sin(o —B):1—53 and 0<(I,B<g, then
tan(2a.) is equal to (2019 Main, 8 April 1)
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Note : (3=

1
~<sin A sin (60° —-A) sin (60° +A)= 1 sin 3A vy

1
~ cos A cos (60°—A) cos (60° +A) = —cos 3A 4
-~ 4
./ tanA tan (60°-A) tan (60° +A)=tan 3A

The value of sin 20° sin 40° sin 60° sin 80° 1s -
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(A) y (B) 3 T (D) None of these
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Problems

The value of sin 10° 8sin 30° sin 50° sin 70° is
(2019 Main, 9 April Il)
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Continued product of cogsine Series :

1
— . sm(22A)

2%sin A
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THREE ANGLES:

(a)

.

4 = LLaal

- - — -

tan ( tm1A+tanB+tanC tanAtanBtanC o
- l-tanAtanB—tanBtanC—tanCtanA =

Note IF: (i) A+B+C=mn then t_e_lyA+ tanB + tanC = tanA tanB tanC x
T
(ii) A*B+C=— then tanA tanB +tanB tanC + tanC tanA=1_
= Then : () sini2A+sin?B+ sm2C = 4 sinA sinB sinC
If A+B+C=mn then : (i) sgl:__é__smh sn2C = 4 sinA smB sm
A B C

(ii) smA +smB +smC =4 cos— Cos " COS—
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Maxiaun & MINIDMUM VALUES OF TRIGONOMETRIC FUNCTIONS:
(a) Min. value of a’tan®6 + b’cot?6 =2ab where 6 € R

~tb) Max. and Min. value ofacosf +bsinf are /42 . 2 and— /32 ;1?2
& 300 tb (G- Min value =20k At Joemingddsh

G (wO+ kSin0 Min vabet > — @ tlox> + E?H,z



Sum of'sines or cosines of n angles.
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smo +sm(a+p)+sm(a+2p)+....
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Find the sum of series

Problems
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An equation (or inequality) involving one or more
trigonometrical ratios of unknown angle is called a
trigonometric equation.




There are millions and billions of solutions which satisfy say tan x =— 1 but our main
object 1s to write down those mnfinite solution in one line. Since all trigonometric function
are periodic and therefore solution of all trigonometrical equation can be generalised

with the help of periodicity of trigonometrical function.
Sy = l/Z, — 2 PM'V'IO-PEJ &J%
o T ivfwite gl M-

Two types of solution

1
| |

Principal solution General solution

(W =




Principal Solution

300, fSOs
\
The solutions of a trigonometric equation lying in the interval [0, 27). For example, sin@ = 5 then the two
e g——— 4

L
—

5 5 S . :
values of @ between 0 and 27 are % and ?x Thus, % and ?ﬂ are the principal solutions of equation

l — _/ - —
sin 8= —.
2



General Solution

The solution
consisting of all possible solutions of a trigonometric equation is called its
general solution,
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Trigonometric Equations

e

If sm6=smao = 6=nn+(-1)"a where a € [—gg} .nel .

—

—

If cos6=cosa = 6=2nn = a where o €[0. 7], nel.
—'——"__‘ —— —_— /-’

If tan6=tana = 6=nn + o wherea (_E_El/nel ;

— "

—_— e

— \

If sin’6 = sm*a—=> 6 = nmw £a.
= < ©=ynx+y.
cos’06 = cosPu = 6=n7tia.3 =d

tan’6 = tan’a = 6 = nw = a. [ Note: o is called the principal angle |
e 1

— a—
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Trigonometric Equations

}.nel.

If cosO=cosa = 6=2nn = o wherea €[0.n]. nel .

2| A
o] A

If sm6=smuo = 6=nn+(-1)"a where a [—

If tan6=tana = 6=nn + o where a |-%§] .nel.

If s’6 = sm’a= 6 = nn =a. o

cos’6 = cos’a = 6 =nm £ o.

tan’6 = tan’a = 6 = nn = «. [ Note: « 1s called the principal angle ]

Sn@d — =y S =Sinx
v _Ll- =) 4
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TYPES OF TRIGONOMETRIC EQUATIONS: L StxHlpoxt = (3
. . .. . . I Sioe+L (el = |
Solutions of equations by factorising . Consider the equation : 2 2
(2smx—cosx) (1 +cosx)=sm’X : cotx —cosx =1 —cotx cosx Gn’%g;nivﬁrna(wt =)

AL
£6)

1
Q) (:2&“1—- o) (1 (et )= Sin 3L

=)

Solutions of equations reducible to quadratic equations. Consider the equation :
. . ‘ Sin(a+% )=\

3cos’x—10Fosx+3=0 and 2sin’x+ /3 sinx+1=0

Solving equations by introducing an Auxilliary argument. Consider the equation : Sen (b(*%l) ~fint

sinx+cosx= /2 : /3 cosx+sinx=2 :secx—1=(4/2 — 1) tanx Y43 o )"
-

Qi = lzl

n
spet )72
A=h 6_@

S nA+ENE C%
> 3
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Q:I’MEX}} &‘m[—m\_ T-{JG@O = x> 2m% LA f@
(1 + 0 (38me=D >0 { (DU
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