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Quotient Identities Pythagorean Identities Double Angle Identities Half Angle Identities R— Circumradius of AABC.

a __ b __c _sp.p=-3bC
sinA ~ sinB ~ sinC 2R;A 4R
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. . . . S ( acosBcosC+bcosCcosA+ccosAcosB=+—
The solutions of a trigonometric equation which lie R
in the interval [0, 2] are called principal solutions. EAWIOESINES EAVIOGED S EROECIONEORNOCS
a_ _ b __C 2_ .2 2
Eg'sinx=l:>x=£. 51 9n SNAB STED Sihe a =b"+c" - 2bccosA a=bcosC+ccosB
inx o 2 §in 2x = 2 sin x cos x sin%=t 1-c;sx . 2 6 6 6 2 a9 r—> Inradius of AABC.
— cosx sinx +eosx=1 COoSs 2X = coszx = sinzx But, principal So|ution Of b =a+c - 2ac COSB b =ccos At acos C a sin i sin £ b sin£ sin A c sinA sin i
o 2 — ) 2°"2 2" 2 2 '
cotx =25 secx —tan'x=1 cos2x=2cos x -1 cosg=+/ 3 sinx=—1are X, 5—’tG[O, 27 ¢’=a’ +b’ - 2ab cosC c=acosB+bcosA rs A = =
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no o T Y .=~ 7 N
SecX =gosx cos 2= 1t r= (s—a)tan7 =(s—b)tan? = (s—c)tanT; r=-gis= az—c
Students A" q 1t tanX - 1=cosx
sin >0 All>0 cosecx =gy 2tanx A ETE .
tan 25 = 2120 General Solution . n
cosec>0 1-tan'x X o _Sinx . CREAOEIANGEE NRER S ANAROGN M-NTHEOREM r,, I, I;—> are radii of excircles of AABC.
271 ino = si = -1)" -—>—| " .
+cosX sme—sm(x:>6—nn+( 1)(1.(16[ 2 2]"6[ Sinod = Sina Area:labsinc tanﬂ= b-c COtA (m+n)cotd = m coto — n cotp . __A . . __A . . __A . s_a+b+c
Take Calculus 2 2 btc 2 _ T“s-a' 2 s-b’ 3 s—c' T~ 2
tan >0 cos > 0 cosO=cosa=0=2nt+a,0acl[0,n,nel (m+n)cotd = n cotB - m cot C A 5
1 . C_A c—a B A = =2 = — 0 = £
cot>0 sec>0 tan6=tana:>e=nn+a,ae<-%v%>=neI Area = be sinA tan === 2L cot - n=stan; n=stan o rp=stan
.o 2 .2
sin” 6 = sin O=nnta,nel = 1) - -
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Angle Sum & Difference identities Sum Identities Product Identities Summation of Trigonometric Series cos’0=cos’a=0=nr+ o,nel nel L B ] p n ¢ ORTHOCENTRE AND PEDAL TRIANGLE
S s \L
A 2 ORTHOCENTRE - Point of intersection of 3 altitudes.
TRIGONOMETRIC HALF ANGLES PEDAL - Pedal triangle is formed by joining the feet of altitudes.
(90° + 6) Reduction “Complementary angles ( Area of ADEF = 4A cosA cosB cosC
3 re those wh m is 90°" ). A i i
sin(90° +6) =cos 6 | cot(90° +6) = —tan 6 are those ose sum 1s 90 sinA _ [b) 5=0) coshA . [s6=3) wanA _ [GD) (59 where A is the area of triangle ABC.
CECENOEESITEIEVCIEIOERTS I (360°- 0) or (21 — 6) Reduction 2 V" bc 2 bc 2 "/ s(s-a)
tan(90°+0) = -cot 0 90° + 0) = sec 0 X i . . ..
( ) = —Co . csc( ) = sec sin(2r - 6) = sin (=6) = =sin 0 sin(A + B) = sin A cos B  cos A sin B sinc+sinD=Zsin(c20),cos<cTD) 2sin A cos B=[sin(A+B) + sin(A-B)] sinA+sin (A+E)+ii:i:‘1\(;iz)‘ " mgonometnc Inequalltles sinB - [(s—c) (s—a) cosB = s(s—b) tanB - [(s—c) (s—a)
""" B 2 ca 2 ca 2 s(s-b
; - COS(2TE - 9) =Cos (_6) =cos 0 cos(A + B) = cos A cos B # sin A sin B sinC—sinD:Mos(%).sin(%D) 2605 A'sin B = [sin(A-+B) - sin(A-B)] _sinnB2 . (A+MB> 1 ( )
(180" + 6) Reduction tan(2r - 6) = tan (-6) = -tan 6 e : Eg: sinx >? = % <x< %t sinC [(s—a) (s—b) C _ /s(s—c) tanC - [(s=a) (s-b)
A B + _ —_— s f— COS— = an—= [~——~—~_ 7
sin(180° + 6) = —sin 6 cot(180° + 6) = cot 0 cot(=0) = —cot 0 'an(AiB)=-1'§:ntaniAt?:n_B cosC + cosD = 2cos CZD),cos(TD> 2cosAcosB =[cos(A+B) + cos(A-B)]  CosA +cos (A++?"++c::s(3\t2(ﬁ)_1)5) 5) ab 2 ab 2 s(s—c)
g == 0 = — - =" 5
COS(1 80"+ 9) =-cos 0 CSC(1 80"+ 9) csc o CSC( 9) csc O t:m(A:tB)=—cz:):\3'(::'(:‘)B';1 cosC - cosD =-2sinl %).sin(%[’) 2sinAsinB=[cos(A—B)—cos (A+B)] =—ss':1"BB,’22 .cos<A+i%ls> Where' S= atb+c Where’ S= atb+c Where' S= atb+c A — Area of
tan(180°+0) =tan® | sec(180°+0) = —sec O | sec(-6) = sec O 2
3 triangle ABC.
co M PO UND AN G LE s SOME TIPS TO BE LEARN RADIUS OF THE EX-CIRCLES r,, r, & r, ARE GIVEN BY Property 2 Property 3 tan! [1 2x i ) f_lex<l
- - in (= =_gsin' —X
) (A) Continues product Series 1 y=sin' (sinx),x e R, ye {—E,E} , periodic with period 27 and it is an odd function. L. sin”'(-x) sin” (%), forallx e [-1, 1] . o 2x .
———— A A A . 2°2 2 cosﬁl(fx)=‘n:fcos’l X, forall x e [-1, 1] 3. 2tan X =< T+ tan [1 ZJ ,if x >1
BASIC TRIGONOMETRIC IDENTITIES . T A inA si T oA 1 . 3A e 1= I b , = g 3 tan '(—x) = —tan ' x forall x € R _2);
® — —_— = — — —_ — _— - ) - -
e sin’0+cos’0=1; —1<sin0<1;-1<cosO<1VOeR s 3 SthA st 3 4 st . ) . 4 -1 _ . —m+tan”! ZJ »if x <-1
. cosec (—x)=-—cosec X, forall x € (—oo0, —1] U [1, o) 1-x
2 2 S I
e sec’® —tan'® = L; |Sece| 21voe R—{(Zn _1) 75/2, ne I} e COS L _A A L + A= 1 cos 3A e I, =S tan é R I,=S§ tan E M S tan Q /q:(vx“v \ﬁ?x‘* T 2 /*' J/\\/}\ 3n ) ~\~;\5\. 5 Secil(_x) =1 —sec X, forall x e (_ 0, _1] () [1, OO)
e cosec’® —cot’® =1; |cosecB| =1V 0O eR — nn,nel} 3 COSA COs 3 4 2 2 2 — g : _T: 2 045° - n?‘ 2 R . 6. cot '(—x) =1 —cot ' x, forall x € R sin’l( 2x . j Jif—1<x<1
C = T o an Property 4 L+x
IMPORTANT RATIOS a COS— COS— L O T 4 Dtan~' x = o 2x if x>1
e sinnmt=0;cosnn=(-1)"; tannm = O wheren € I ° tan(%—A) tanAtan(%-i-A):tan?)A e 1, =—=—%_ &soon ~ 1. sin” x + cos’ x =5, forall x € [-1, 1] : an - X=j eS| T > 1T X
o sin 20F DT — 1y & cos 20 DT — 0 wheren el sin2""'0 COS? 2 5 tan” x + cot' x = X forallx € R —n—sin"( 22 zj Lif x <—1
2 2 e c0s0c0s20c0s2’0c0s2°0 .....c0s2"0 = ——— ’ 27 I
o sin TPl Sm o 3L g, S > sn0 o r=4Rsin2 . cosB . cosE s, ~Fexs- 3 ! 'x ==, for all
; = —.CO0S=.CO0S= ’ SXs . X S x == — o0, — _x?
12 j?ﬁ1 12 s 12 22 12 (€:)) Extra formulas useful while solving problems ! 2 2 2 321t 752 see xTeosec x =5, lorallx € (o0, 1] 1, ) cos™! [1 ij x>0
T — T - — dad - 1+x
tan —F— = —2 J3=cotL ] X <x< Property 5 g
‘ 12 J3+1 ' e COtA — tanA = 2cot2A e 1,=4Rsin B . cosé . cosg 27t nz ) perty cosec! x — sin! 1 .- 5. 2tan” x = N
sn 341 7 - e tan3A tan2A tanA = tan3A — tan2A — tanA 2 2 2 sin"'(sinx) =4 x . <x< 5 ) x=sin’ 55 x| = —cos™ [1 ol J > x<0
e tan —== = =2+V3 =cot—— 1 +tanA) (1 + tan(45° — A)) =2 . C A B
12 V31 - ° El Az ((1 ((450 A)))) 5 e r,=4R S =-. COS? . COSE T-X gSX <n 2. sin”' x = cosec’' % ;x| <1,x=20 Property 11
° — cot — cot — = . 3 . 1 1
_ 3n St 3x —4x)), f—-—=<x<—
o sin 2o :% & cos = :@ LENGTH OF ANGLE BISECTOR & MEDIANS X-Im o, —ESx<T- 3 sec' x=cos' L ;x| =1 sin” (3x —4x) ! 2 x=3
‘ ; ’ X - B 3sin” x = _ sin™ _a4x’ if —
TRIGONOMETRIC FUNCTIONS OF SUM OR DIFFERENCE OF TWO ANGLES TRI G 0 N 0 M ETRI c EQUATI 0 N If m, and Ba.are the lengths of a median o ) . 1 )] T—sin® (3x —4x), i 2 =x=1
— and angle bisector the angle A then, A 2. y=cos'(cosx),x € Ry € [0, n], periodic with period 21 4. cos ' x =sec ' — (x| <1,x#0 in (3x — 4x° Fll<x<_J
e sin(A = B) = sinAcosB = cosA sin B o Ifsinf=sino = O-nn+(1)a 2bc cos = and it is an even function. X —m—sin 3x—4x), if-l<x<-=
e cos(A £ B) = cosA cosBFsinA sin B ° — = 2 22 ——_ £ -1 a1 a1
m = + — = = —_ — r 1.
e sin’A — sin’B = cos’B —cos’A = sin(A + B) . sin(A — B) where o e [_g, g] ,nel a2 2b'+2¢ —a andp, b+c 2n+X , —2n<s x<£0n: 5. cot x=tan - ;x>0 nttan — ;x<0 cos ' (4x — 3x) I R
e cos’A —sin’B = cos’B — sin’A = cos(A + B) . cos(A — B) 2 2 2 _ 3 2 2 cos '(cosx) = - » TH=X= Property 6 | &
e IfcosOB=cosoo = O=2nn+a Note that m,” + m, +m, = 4('5l bt x| Oixig [ [x+y (2) 3cos’x = 2n—cos' (4 —3x), if- % <x<-4
.tan(AiB):% where o € [0, ], n € 1 T n_xy_ T tan [l—xy] Sif  xy<1 2 %
anA tan 21 + cos ' (4x° — 3x), if—1<x<-——
cotA cotBF 1 e Iftanb=tana = O=nt+ta INVERSE TRIGONOMETRIC FUNCTION tan'x+tan'y = 4 g 4tan’ | Y . 2
e COt(A+ B) = ———— T T TR A Toxy) o x> 0,y>0Oandxy>1
cotB £ cotA where o € (—5, 5) ,nel T 3% — x° 1 i
. ! ! ! - PR e & o O = if — —— —
FACTORISATION OF THE SUM OF DIFFERENCE OF TWO SINES OR COSINE . . DOMAIN, RANGE AND GRAPH OF INVERSE TRIGONOMETRIC FUNCTION A‘vx'» Jz\% 1 % e J»\\e —rttan” [ )1: +y ] Jif  x<0,y<0andxy> 1 tan [ ——— ] ,if = <x< NS
_ 1 = q1 = v 2 L —X >
o sinC + sinD = 2 sin SFD cos £=D e IfsinB=sinaa = O=nnxa L vesiix W<l - 2 wecotz il v el Y o g
5 . 5 - .oy=sin x[x[< YEFTy . y=cos x,X[<Lye[0,n] ( o 3x—x’ . 1
e IfcosO=cosaa = O=nntxa x i y (3) 3tan'x = mttan | ——— | L ifx>—
. . C+D . C-D 2 2 —2n m n O 5> T 2n tan 1 +xy sif  xy>-—1 1-3x° V3
e sinC —sinD =2 cos S sin —— e IftanO=tan'cc = O=nw+a J=sin'c 4 " 2 2
y=008 X T o o L x= N
b 5 ) o fan x—tan 'y = 4 m+tan [1_,_1},] oif  x>0,y<Oandxy<-1 —m + tan’ —3X_X2 ,ifx<——1
» eouC+ conD =2 cos T8 con £ SOLUTION OF TRIANGLE i v
2 2 \ X eR—{(2n—l)g,n el}; ye [—g, g], periodic with period 7 and it is an odd function. —m +tan’' [ )1( J_r zy] 9 if x<0,y>0and xy <-—1 Property 12
o cosC - cosD =2 sin S gjn £=D SINE FORMULA 4 . , Property 7 L » : Lox
D) B . a b c ] > | Tl > (1) S x + sin” y (1) sin x=cos /1 x" =tan —— 0<x<1
TRANSFORMATION OF PRODUCT INTO SUM OF DIFFERNCE OF SINES & COSINES In any triangle ABC, A —soB - snC - 2R, . . ), < 1—-x2
e 2sinA cosB = sin(A + B) + sin(A — B SIMA sk s tan”!(tanx) = ff-1<xy<landx +y'<1 >
S cos sin( ) + sin( ) . . . . . . . 1—x 1
] ) ) (Radius of Circle which circumscribe the triangle) sin {xﬂl -y +Wi-x } or =cot' X "  =gec 1 = cosec ' | —
e 2 cosA sinB = sin(A + B) — sin(A — B) o 2 X F X
e 2 cosA cosB = COS(A —+ B) —+ cos(A_ B) COSINE FORMULA . COSA B b2 -+ Cz o a2 2 lfxy< 0 and X+ y > 1 —X
e 2 sinA sinB = cos(A — B) — cos(A + B) 2bc o - - Sinil{X\/ -y + WX } if0<x,y<landx’ +y>1
B T = ’ ,yslandx Ty
MULTIPLE ANGLES AND HALF ANGLES PROJECTION FORMULA 3. y=tan 1 xxeRy E(_E ’E) o ymetxxeRye (0’ " (2) cos ' x =sin" N 1-x> =tan' . 0<x<1
e sin 2A = 2 sinA cosA e a=DbcosC+ccosB ' —1{ =, } . 21,2 X
X . — n iz i —T—SIn X4/ ]- - -
e cos 2A = cos’A —sin’A =2cos’A— 1 =1 —2sin’A ; e c=2cosB+bcosA * b=ccosA+acosC y=tan T 4/27: 5 YW o IS y<Oadxty >l x 1 1
ol _ —1 _ —1 _
2 cos’A =1+ cos2A, 2sin’A = 1— cos2A y=cotx m X & = cot > S Rse = COsec 1
NAPIER'S ANALOGY = TANGENT RULE frls gl I—x 1-x’
tan’A — L= COS2A A — _2tanA Ty] — \ 2) sin” x—siny
o AT 1+ cos2A o 1 —tan’ A B-C b A / /2 4, y=cot'(cotx),x e R— {nm,nel},y e (0, n), periodic with period n if-1<xy<landx' +y'<1
° tan ——— = — ¢ cot — > \\ ' and neither even nor odd funciton. o sin’]{xwl -y -y =% ] o B 3) tan'x = sin X — cos 1
. _ 2tan A . _1—tan’A 2 b+c 2 - U ' > X471 . —m<x<0 T 2, 2 2 2
e sin2A = EET N ’COSZA_I-f-t—zA 0 cotl(cotx)—{ O exen ifxy>0andx +y >1 A 1+x A 1+x
tan ' R 0 R _nn Tlx=n | mex<2n o >
s TRIGONOMETRIC FUNCTIONS OF HALF ANGLES y =1 wes Y Wi L it0<xsl sy <Omdxy> ] ot [XL} — sec' JTo = cosec [ 1+ x ]
e c0s3A =4cos’A — 3 cosA ° siné — (S — b)(S — C) ° COSA — S(S — a) i ; : . ] 5 *
o tan3A— _3tanA-tan’A 2 be 2 bc —f-sm {le—y -Wl=x ] . if-1<x<0,0<y<landx +y'>1 Proverty 13 x>0
1 — 3tan’A 5. y=cosec'x, \x\Zl,ye[—%,O) U(O, %] 6. y=sec'x,[x|>1,y E[O,%)U(%,TE] perty
— — Property 8
R, o tan % _ / (s : b)(s) ) _ : A ) n perty Ifxll, X,5 s X, € R, then S s
_ tanA +tan B +tan C —tan A tan B tan C s(s—a s(s—a x tan' x, +tan ' x,+ ... +tan' x = tan | — 3 s 7
tan(A + B + C) = . ) X, = tan
@ an ) 1 —tan A tan B —tan B tan C — tan C tan A b N COSI{Xy—\)I—Xz\jl—yz},lf—lgx,ySlandX‘l'yZO 1 ’ 1-8,+8,-8+...
atb+c . 1) cos'x+cos'y = .
NOTE IF where s = ——=—— & A = area of triangle. w2 . B i M y ) a \/_z \/_2 . where S, = Sum of the products of x,, X,, ....., X, taken k at a time.
e A+ B+ C=mnthentan A+ tan B + tan C =tan A tan B tan C 2 5. y=cosec"(cosecx),xeR—{nﬂ:,neI},yG[—E,OJU(O,E} T —C0s {Xy_ 1-x -y },lf—ISX, ySlanderysO
e A+B+C=Z thentanAtan B +tan B tan C + tan C tan A= 1 Area of triangle =J s(s—a)(s—b)(s—c) o ,is periodic with period 2x and it is an odd funciton. IMPORTANT RESULTS
(b) IfA+B+C=n then: RULE A S U o0 m2 _ y . ; cos' {xy ++/ 1x'y/ 1=y },if -1 <x, y< landx <y @) tan" 1 +tan” 2+ tan” 3 = 1
e Sin2A + sin2B + sin2C = 4 sinA sinB sinC lln -n | An (%) o5 x5y = cos” fxy + \/1—2 Ny, | 1
1 -1/2 - —C0S X —X 4/ 1= if-1<y< <x< > . N N - T
e SinA + sinB + sinC = 4cos 2 cos B cos = n any triangle, ! ISHEN) 1 -x + T s s o ! =y hif-l<y<0,0<x<Tandx2y (i1) tan' 1 +tan |5 |+tan’ | |==
2 2 2 (m + n) cotd = m cota — n cotf Vs 20¢ 2 3 ") 2 3 2
MAXIMUM & MINIMUM VALUES OF TRIGONOMETRIC FUNCTIONS =n cotB —m cotC Y % o { 2 y = . . L Xty tz-xyz _ _ _
45 — 1 1 1
1 1 1 3 5 = Property 9 :Iftan x+tan" y+tan z=tan [——— tan 1+tan 2+tan 3 _ ,
e Min. value of a’ tan’0 + b’ cot’0 = 2ab A= 7 ab sinC = ibc sinA =5ca sinB B o C = 2 § L l-xy-yz-= (iii) cot' 1+cot'2+tan' 3 -
e Max. and Min. value of acos + bsin® arev/a’ + b” and —/a’ + b’ A = area of triangle ABC m n if,x>0,y>0,2>0&xy +yz+2zx <1 (iv) sin” x +sin” v + sin” Z 1
= = m— X = =7 =
N abe . ' . . PROPERTIES OF INVERSE TRIGONOMETRIC FUNCTION -5 y ) y
SUM OF SINES OR COSINES OF N ANGLES R= 7y ; Where R is the radius of circumcricle. p Note : () Iftan™ x + tan v + fa” z= 1 then x + v + 2 = ) cos' X+ cos' v+ cos' Z =3 —y—g=_]
sina +sin(a + B) + sinfo. + 28) + . + sin(a + 5= roperty 1 6. =sec ' (sec X), y is periodic with period 27 and it is and even function ote: (i) Iftan” x tan "y ftan"z =7 thenx +y +2=xyz \ A A . X=y=z=-
(o +P) ( B ( B L y yIsp p .
B RADIUS OF THE INCIRCLE 'r' IS GIVEN BY 1. y=sin(sin x)=x,xe€[-1,1],y e [-1,1] ek {(Zn D e I} s IV (if) Iftan” x +tan'y+tan’ z= o thenxy +yz +zx = | SIMPLIFIED INVERSE TRIGONOMETRIC FUNCTION
Sin —— - Ay SN A
A n_1 A atb+tc - YA I V) AR W 5 tan™ -
T Sm(‘“ 2 '3) o r=7 wheres=="— 2. y=cos(cos x)=x,xe[-1,1],y e [-1,1] Property 10 . 2tan x -, if —T<x<1
sin - _ _ B _ C 1 ! sin!(2x1-x%) L if——L<x<—L L sin’ == =|m-2tan x ,if x>1
) o . r—(s—a)tan;—(s—b)tani—(s—c)tani 3. y=tan(tan'x)=x,x e R,y eR 1\/5 V2 1+ x —m—2tan"'x ,if x<-1
+ +B)+ +2B) .. +n- - / ; -
cosa. + cos(a + B) + cos(a + 2B) cos(a +tn—1f) B. C | 1. 2sin ' x = {m—sin" 2xV1-x%) ,if——<x<1 -
. np a sin=-sin = 4. y=cot(cot' x)=x,x€R,yeR LN\ V2 L 1=-x 2 tan 'x if x>0
sin—= _ 2 2 & ‘ ’ > | S . 2 . 1 2 cos = “ 7. _
- —2 cosfa+n=Llyp e r=—=——=-&soon R —m—sin2xV1-x?) Lif-l1<x<-— i< —2tan'x Lif x<0
sin T cos? 5. y=cosec(cosec” x)=x, [x|>1,|y|>1 NG V2 R 1
2 : n+2tan 'x ,if x< -1
. A . B_.C 6 - iy = TPV o cos™'(2x* —1) ifo<x <1 G_2X  —| 2tan’ if “1<x<1
- AnBgint 5 =sec(sec X)=x, [x|>1,]y|>1 2 2. 2 = 1 3. tan an X 1 X
o T 4Rsm2 sm2 s1n2 ) y ( ) =X, [X] 1yl COS X =12n_cos |(2x2 1) Lif-1<x<0 < 2tan'x -7 if x> 1
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