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01. BASIC TRIGONOMETRY
cos2A=1—2sin2 A , COS2A = 2cos? A—1

sin2 0+ cos2 0=1
1+ tan2 0 =sec2 0

1+ Cot2 6 =cos ec29

1
secd —tand

1
cosecl —cotéd

secl +tanéd =

cosect +cotl =

sin(—0) =-sin@, cosec(-0) = —cosecl

tan(-6) =—tan @, cot(-0) =—cotd
cos(—6) =cos8,sec(—0) =sectd

sin(A + B) sin A cos B+ cos Asin B
sin(A—B) =sin AcosB—cos AsinB
cos(A+B)=cosAcosB-sin AsinB

cos(A—B)=cosAcosB+sin AsinB

(
(
(A+B)

(A-B)=

sin(A +B)sin(A - B) =sin? A —sin’ B
sin(A + B)sin(A — B) = cos® B—cos> A
cos(A+B)cos(A—B)=cos> A—sin” B

cos(A+B)cos(A-B)= cos2 B—sin? A

tan(A+B)= tan A +tanB
1-tan AtanB
tan(A—B)= tan A —-tanB
1+tan Atan B
[72' j 1+tanA cosA+sinA
tan| —+ A |= =
4 1-tanA cosA-sinA
(72' j 1-tanA cosA—-sin A
tan| —— A |= =
4 1+tanA cosA+sinA
cot(A+B)=COtBCOtA_1
cotB+cot A
COt(A—B)=COtBCOtA+1
cotB—cotA
sin2A =2sin Acos A
sinzAzﬂ
1+tan” A
tan2A=%
1-tan“ A
2 —
2cotA

COS2A = cos2 A— sin2 A

2sin? A=1-cos2A , 2cos? A=

1+cos2A

GinA=+ /#, cos A=+ /%

tanA =+ /M COS2A =
1+cos2A

20.

1—’can2 A
1+ tan2 A

sin(A+B+C) =ZSinAcosBcosC—sinAsinBsinC

21.

cos(A+B+C) =cosAcosBcosC—Z

cos Asin Bsin(

D tanA- HtanA S; =5,

22. tan(A+B+C)=

1- ZtanAtanB 1-5,

A- A
cot(A+B+C)= ZCOt HCOt _5175

1- 2cotAcot
23. sin3A=3sinA-4sin’ A
24. cos3A=4cos’ A-3cosA

3tanA—tan’ A
1-3tan’ A
3cotA—cot’ A
1-3cot’> A
26. sin(A+B)+sin(A-B)=2sinA

25. tan3A=

Ccot3A =

27. sin(A+B)-sin(A-B)=2cosA

B 1-5,

cosB

sin B

28. cos(A+B)+cos(A—B)=2cosAcosB

29. cos(A-B)—cos(A+B)=2sinA

sin B

30. sinC+sinD =251n(c+

)

C—Dj
2

31. sinC—sinDzZsin(C

_chos(

C+Dj
2

32. cosC+cosD =ZCos(C;chos(C_Dj

D) .
sin

33. cosC-cosD= —25in(c *

2

)

34. cosC-cosD= 2sin(C;Djsin(D_Cj

sin(A+B)
cos AcosB

35. tanA+tanB=

2
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47.

48.
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i - 41. If A+B+C=r then
tanA—tanB:M d

cosAcosB sin2A +sin2B+sin2C =4sin Asin BsinC
cotA+tanA=2cosec 2A,

cotA—-tanA=2cot2A

\/5_1 c0s2A +cos2B+cos2C =-1-4cosAcosBcosC
sin15° = cos75% = —— ) . : A B C
2.2 SlnA+SlnB+SlnC=4C083COSECOSE
. J3+1
sin75° = cos15’ = 22 cos A+ cosB+cosC =1+4sin§sin§sin%
tan15° = cot75° =2 —~/3 tanA+tanB+tanC =tan AtanBtanC
tan75° =cot15° =2 ++/3 cot Acot B+ cotBcotC + cotCcotA=1

tan2214° = cot67 14° =2 -1

A B B C C A
tan—tan—+tan—tan—+ tan—tan—=1
tan6714° = cot2214° =/2 +1 22 2 2 2 72

A B C A B C
J5-1 cot— + cot—+ cot— = cot—cot—cot—
sin18° = cos72° =—— 2 2 2 22 2
4 42. For the expression acosx+bsinx +c
sin36° = cos54° = N—TZ\@ Max. value = ¢ ++a® +b?
J5+1 Min. value = c—+a? +b>

sin54° = cos 36’ =

4 43. Period of sinx,cosx,cosecx,secx is 2z

10+ 25 Period of tanx,cotx is 7
4

sin72° = cos18° = .
n  miseven

Period of sin™x or cos™ x = ,
2n mis odd

sinAsin(60—A)sin(60+A)=%sin3A
44. Periodof f(x)is P,

1
cos Acos (60— A)cos(60+A) =ZCOS3A Then period of f(ax+b) is ﬁ
a

45. Period of af (x)+bg(x) is less than or equal
to L.C.M of {period of f(x),period of g(x)}

tan Atan (60— A)tan(60+ A)=tan3A
-1<sinA<1 and -1<cosA<1

—o<tanA <o and —o < cotA <

cosecA<-1, cosecA>1
secA<-1, secA>1

. np i
sin—"~
-1
sina +sin(a + B)+sin(a +24)+....... +....+sin(a+(n_1)lg)= é {Sm(a+a+(n )ﬂj
sin- 2 |
2
sin™2
2 -1
cosa +cos(a+ B)+cos(a+2f)+.....+..+cos(a+(n-1)B)= é {cos(a+a+(n ) }
sin 2
2
. ant+l
cos A.cos2A.cos4A.cos8A.....cos 2" A = s1n%—A
2" sin A
Sil’l%-ﬁ-COS%:im, 50. sin%—cosézim

<Py /X
X P




02. TRIGONOMETRY EQUATIONS

Syllabus : Principle values and General solutions of Trigonometric equations in various forms.

IGENERAL SOLUTIONS

1 sin0=0< 0=nn
i

2 cosf=0< 6=(2n+1)5
3 tan0=0< 0 =nn

. ) n T T
4 sin® = sin o < 0 = n+ (-1)" o, where ae[—g,g}
5 cos® = coso < 0 =2nn+a, where a e[0,7]

™ T

6 tan0 =tano < 0 = nn + o, where a € —E,E]
7 sin? @ = sin? oc,coszé):cos2 a,tan29=t3n2a<:>9=nnia

. T
8 sm9=1<:>9=(4n+1)5
9 cos0=1<0=2nn

10 cos@=-1<0=(2n+1)r

11 sinf=sina and cos0 = cosa < 0 =2nn+a
Note :
Every where in this chapter 'n' is taken as an integer, if not stated otherwise.

2 The general solution should be given unless the solution is required in a specified interval or
range.

3 o is taken as the principal value of the angle. (i.e. Numerically least angle is called the principal
value).

03. INVERSE TRIGONOMETRY FUNCTIONS

Syllabus : Domain and range of inverse trigonometric functions, Sum and Difference formulae and solutions o
inverse trigonometric equations.

INVERSE CIRCULAR FUNCTIONS|

1. sin"x +cos™ x =n/2,tan” x + cot” x = /2, sec™ x + cosec™ x = /2.

2. If sin” x + sin” y = /2, then x* + y* = 1.




3. sin(cos™ x) = V1-x2 , cos(sin™ x) = V1-x?

2

4. lf-1<x<1,sin” 2=cos_11_xzztan_1 X2 =2tan" x
1+x 1+x I-x
5. If x*+y?<1,sin"x+siny =sin” (x\/l—yz iy\/l—xzj

If x> +y?>1,sin" x +sin"y =7x-sin” (x\/l—yz +y\/1—x2j.

cos'x+cos'y=cos' (xy F Vi-x%yl-y?)

6. (@)If-1<x<1,-1<y<1and xy<1then

X+y
1-xy

tan™

x +tan”y = tan™

(b) If x>0,y >0and xy > 1 then

tan" x + tan”y = tan™ XY 4o,
1-xy
(c)Ifx<0,y<0andxy> 1, then
tan'1 X + tan'1 y= tan'1 ﬂ -
1-xy
7. (a) If xy>-1thentan” x-tan™y = tan™® 2~
1+ xy
(b) Ifx>0,y<0andxy <-1,then tan' x-tan'y =tan® 2= 1
1+ xy
c) Ifx<0,y>0and xy <-1 then, tan” x-tan'y = tan™" 2—Y .
(c) y y y 1
+ Xy

04. PROPERTIES OF TRIANGLE

Syllabus : Relation between sides and angles of a triangle, since rule, cosine rule, projection rule, Napier's rule, half-
angle formula and the area of a triangle.

PROPERTIES OF TRIANGLE

a b C

——=——=——=2Ri.e. the sides of a triangle are proportional to the sines of the opposite
sinA  sinB sinC
angles.

N
o
[

= bcosC+ccosB

b = ccosA+acosC
¢c = acosB+bcosA
3 a? = b?+c? - 2bc cosA
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b? = c¢?+ a®—2cacosB
c¢®> = a’+b%—2ab cosC

2bc cosA = b? + ¢? — a?, 2ca cosB = ¢? +a%-b? 2abcos C=a’+ b?-c?

2 2 2 2 2 2 2 2 2
COSA = m, COSB = u’ COSC = u
2bc 2ca 2ab
sin 2o (s - b)(s - C),coséz s(s - a),tané _ (s - b)(s - c)
2 bc 2 bc 2 s(s—a)

(using symmetry, it is better to form the same for other angles )

A= labsinC = %bcsinA = %casinB

= \/s(s—a)(s—b)(s—c)

= 2 R?sinA sinB sinC

abe

4R

1 a2sinBsinC 1 b2sinCsinA _ 1c2sinAsinB
2 sin(B+C) 2 sin(C+A) 2 sin(A+B)

tan A__A tanE—L tang— A
2 _s(s—a)’ 2 _s( ~b)’ 2 _s(s—c)

A B C
COtE .cotE .cotE =(s—a):(s=b):(s—c)

B-C b-¢ A C-A c-a B A-B a-b C
tan = cot— ; tan = .cot—; tan = cot—
2 b+c 2 2 c+a 2 2 a+b 2

D is a point on BC of triangle ABC dividing it in the ratio m:n. If ZADC =0, ZBAD = o,

Z/DAC=8, then
i) (m+n)cotd = m cota - n cot B p

ii) (m+n) cotd = n cotB - m cot C.

sinA + sinB + sinC =

s
R

T
cosA+cosB+cosC =1+ ﬁ

The distance of the circumcentre from BC is R cos A, from AB R cosC, from AC RcosB.

The distance of the orthocentre from BC is 2R cos BcosC, from AC is 2RcosAcosC, from AB is
2RcosAcosB

If H is the orthocenter of AABC, then HA = 2R cosA, HB = 2R cosB, HC = 2R cosC

=8 4R sin2sinBsin S~ (s—a)an = (s—b)an 2 = (s—c)tan =
= —=4R sm251n251n2 (s a)‘[an2 (s b)tan2 (s c)tan2




18. ry = A = 4RsinécosEcosg = stané
s—a 2 2 2 2
19. ro = A = 4Rc0sésinEcosg =stanE
s—b 2 2 2 2
20. rz = A = 4Rcosé cosEsinE =stanE
s—cC 2 2 2 2
21. The incentre of triangle ABC is the orthocentre of the excentral triangle.
22. i+i+L !

n Iy I3 r
_ <2
23. nry + 113 + 130 =S8

24. Tty = A?

25, %+%+%+%:a2+b2+c2+&
r n n r3
26. rl—r:4Rsin2§, D) +7’3=4RCOS2§

27. n+1rn+r—r=4R

Area of a cyclic quadrilateral:

Area of cyclic quadrilateral is \/(s—a)(s—b)(s—c)(s—d) D ¢ C
Where 2s=a+b+c+d d/ \p
2 2 2 2
a“+b"—c”—d
and cosB=
2(ab+Cd) A a B

Regular Polygon

Radius of the inscribed circle of a regular polygon is r = gcot [E]
n

Radius of the circumscribed circle of a regular polygon is R = %cos ec [ZJ
n

Where 'a' is the length of the side and 'n' is the number of sides of a polygon

and area of regular polygon is %nR2 sin [Z—W]
n

Pedal triangle:
ABC is a triangle. D, E, F are feet of the perpendicular of altitudes of A, B, C on opposite sides then
triangle DEF is called pedal triangle of ABC.




1. Circum radius of pedal triangle is %

2. Angles of pedal triangle are 180°—-2A, 180°—2B, 180°—2C

3. Sides of pedal triangle are acos A,bcosB and cCosC or Rsin2A, Rsin2B and Rsin2C

4. Inradius of the pedal triangle = 2R cos A cos BcosC
5. Area of the pedal triangle = %Rz sin2A.sin2B.sin2C

6. Ortho centre of AABC is incentre of pedal triangle

Ex-central triangle:

ABC be a traingle and Iy,1, I3 are ex-centres then AllI3 is called Ex-central triangle

1. Angles of excentral triangle are 90° — %, 90° — §,90° -

C
2

2. Sides of excentral triangle are 4R cos%AR cos§,4R cos%

3. Area of excentral triangle are 8R? cosg.cosg.cos%

4. Circum radius of excentral triangle are 2R

5. ABC is the pedal triangle of 11515 .

II{ =4R sin%,llz = 4Rsin§,ﬂ3 = 4Rsin%

AI:4RsinE.sin£, BI:4Rsiné.sin£,
2 2 2 2

If O is the circumcentre and H is the orthocenter

O = «/Rz +2Rn = R\/1+85in§cos§.cos%
OH = R+/1—8cos AcosBcosC

OI =vR% — 2Ry

If Iis the incentre of AABC then

IA = rcosecé, IB= rcosecg, IC = rcosec%

Length of the medians of AABC

Cl= 4Rsiné.sinE
2 2

AD:%\/sz 1202 4%, BE:%\/2a2 +2c2-b%, CF =%\/2a2 +2b% — ¢






