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0011..  BBAASSIICC  TTRRIIGGOONNOOMMEETTRRYY  

11..  2 2 1sin cos     

22..  2 21 tan sec     

33..  2 21 cot cos ec     

44..  
1

sec tan
sec tan

 
 

 


  

55..  
1

cos cot
cos cot

ec
ec

 
 

 


  

66..     sin sin ,cos cosec ec           

     tan tan ,cot cot           

     cos cos ,sec sec         

77..   sin sin cos cos sinA B A B A B     

   sin sin cos cos sinA B A B A B     

   cos cos cos sin sinA B A B A B     

   cos cos cos sin sinA B A B A B     

88..      2 2sin sin sin sinA B A B A B      

      2 2sin sin cos cosA B A B B A      

99..      2 2cos cos cos sinA B A B A B      

      2 2cos cos cos sinA B A B B A      

1100..    tan tan
tan

1 tan tan
A B

A B
A B


 


  

1111..    tan tan
tan

1 tan tan
A B

A B
A B


 


  

1122..  
1 tan cos sin

tan
4 1 tan cos sin

A A A
A

A A A
         

  

1133..  
1 tan cos sin

tan
4 1 tan cos sin

A A A
A

A A A
         

  

1144    cot cot 1
cot

cot cot
B A

A B
B A


 


  

1155..    cot cot 1
cot

cot cot
B A

A B
B A


 


  

1166..  sin 2 2sin cosA A A   

  2
2 tan

sin 2
1 tan

A
A

A



  

1177..  2
2 tan

tan 2
1 tan

A
A

A



  

1188..  
2cot 1

cot 2
2 cot

A
A

A


   

1199..  2 2cos2 cos sinA A A    

  2cos2 1 2sin AA   ,,  2cos2 2 cos 1A A    

  22sin 1 cos2A A  ,,  22 cos 1 cos2A A    

  
1 cos 2

sin
2

A
A


  ,,  

1 cos 2
cos

2
A

A


    

  
1 cos 2

tan
1 cos 2

A
A

A


 


,,  
2

2
1 tan

cos 2
1 tan

A
A

A





  

2200..
 sin sin cos cos sin sin sinA B C A B C A B C   

2211..
  

 cos cos cos cos cos sin sinA B C A B C A B C   
  

2222..    1 3

2

tan tan
tan

1 tan tan 1
A A S S

A B C
A B S

 
   

 
 


  

    1 3

2

cot cot
cot

1 cot cot 1
A A S S

A B C
A B S

 
   

 
 


  

2233..  3sin 3 3sin 4sinA A A    

2244..  3cos 3 4 cos 3cosA A A    

2255..  
3

2
3tan tan

tan 3
1 3tan

A A
A

A





  

  
3

2

3cot cot
cot 3

1 3cot
A A

A
A





  

2266..     sin sin 2sin cosA B A B A B      
  

2277..     sin sin 2 cos sinA B A B A B      
  

2288..     cos cos 2 cos cosA B A B A B      
  

  

2299..     cos cos 2sin sinA B A B A B      
  

3300..  sin sin 2sin cos
2 2

C D C D
C D

         
   

  

3311..  sin sin 2 sin cos
2 2

C D C D
C D

         
   

  

3322..  cos cos 2 cos cos
2 2

C D C D
C D

         
   

  

3333..  cos cos 2sin sin
2 2

C D C D
C D

          
   

  

3344..  cos cos 2sin sin
2 2

C D D C
C D

         
   

  

3355..  
 sin

tan tan
cos cos

A B
A B

A B


    
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3366..  
 sin

tan tan
cos cos

A B
A B

A B


    

3377..  cot tan 2 cos  2A A ec A  ,,  
cot tan 2 cot 2A A A    

3388..  
3 1

sin 15 cos75
2 2

o o 
   

  
3 1

sin 75 cos15
2 2

o o 
     

  tan 15 cot75 2 3o o     

  tan75 cot15 2 3o o     

  1 1
2 2tan 22 cot67 2 1o o     

  1 1
2 2tan 67 cot 22 2 1o o     

  
5 1

sin 18 cos72
4

o o 
   

  
10 2 5

sin 36 cos54
4

o o 
   

  
5 1

sin 54 cos 36
4

o o 
   

  
10 2 5

sin 72 cos18
4

o o 
   

3399..      1
sin sin 60 sin 60 sin 3

4
A A A A     

      1
cos cos 60 cos 60 cos 3

4
A A A A     

     tan tan 60 tan 60 tan 3A A A A     

4400..  1 sin 1A     aanndd  1 cos 1A     
  tanA      aanndd  cotA      
    

  cos 1,  cos 1ecA ecA     
  sec 1,  sec 1A A     

4411..  IIff  A B C      tthheenn  
    

  sin 2 sin 2 sin 2 4sin sin sinA B C A B C  
        

  
cos 2 cos 2 cos 2 1 4cos cos cosA B C A B C       

  sin sin sin 4 cos cos cos
2 2 2
A B C

A B C     

  cos cos cos 1 4sin sin sin
2 2 2
A B C

A B C      

  tan tan tan tan tan tanA B C A B C     
    

  cot cot cot cot cot cot 1A B B C C A     
    

  tan tan tan tan tan tan 1
2 2 2 2 2 2
A B B C C A

     

  cot cot cot cot cot cot
2 2 2 2 2 2
A B C A B C
     

4422..  FFoorr  tthhee  eexxpprreessssiioonn  cos sina x b x c    

  MMaaxx..  vvaalluuee  ==  2 2c a b    

  MMiinn..  vvaalluuee    ==  2 2c a b    

4433..  PPeerriioodd  ooff  sin ,cos ,cos ,secx x ecx x   iiss  2   
  

  PPeerriioodd  ooff  tan ,cotx x   iiss     

  PPeerriioodd  ooff  m m m is even
sin x or cos x

2 m is odd


 


  

4444..  PPeerriioodd  ooff   f x   iiss  P ,,  

  TThheenn  ppeerriioodd  ooff    P
 is f ax b

a
 ..  

4455..  PPeerriioodd  ooff     af x bg x   iiss  lleessss  tthhaann  oorr  eeqquuaall  

ttoo  LL..CC..MM  ooff  {{ppeerriioodd  ooff    ,f x ppeerriioodd  ooff   g x }}

4466..          sin 12sin sin sin 2 ....... .... sin 1 sin
2sin

2

n
n

n


  

       
    

            
  

  

4477..          sin 12cos cos cos 2 ....... .... cos 1 cos
2sin

2

n
n

n


  

       
    

            
  

  

4488..  
1

1
sin 2

cos .cos2 .cos 4 .cos8 ......cos 2
2 sin

n
n

n
A

A A A A A
A



   

4499..  sin cos 1 sin
2 2
A A

A    ,,          5500..    sin cos 1 sin
2 2
A A

A            

  








 

2
A

  







 


2
A
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02. TRIGONOMETRY EQUATIONS 
 

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

GENERAL SOLUTIONS 

1  n0sin  

2  0cos  
2

1n2


  

3  n0tan  

4   ,1nsinsin n  where 



 


2
,

2
 

5 ,n2coscos   where   ,0  

6 ,ntantan  where ,
2 2
 

     
 

7  ntantan,coscos,sinsin 222222  

8  
2

1n41sin


  

9  n21cos  

10   1n21cos  

11  sinsin  and cos  =  n2cos  

 

Note : 

1 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  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 of 
inverse trigonometric equations. 

 

INVERSE CIRCULAR FUNCTIONS 

1. sin-1 x + cos-1 x = /2 , tan-1 x + cot-1 x = /2, sec-1 x + cosec-1 x = /2. 

2. If sin-1 x + sin-1 y = /2, then x2 + y2 = 1. 
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3. sin(cos-1 x) = 2x1 , cos(sin-1 x) = 2x1  

4. If - 1 < x < 1, sin-1 
2

1
2

2
1

2 x1

x2
tan

x1

x1
cos

x1

x2










  = 2 tan-1 x 

5. If x2 + y2  1, sin-1 x  sin-1 y = sin-1 





  22 x1yy1x  

 If x2 + y2 >1, sin-1 x + sin-1 y  =  - sin-1 





  22 x1yy1x . 

 cos-1 x  cos-1 y = cos-1 (xy   22 y1x1  ) 

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

       tan-1  x + tan-1 y = tan-1 
xy1

yx




 

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

       tan-1 x + tan-1 y = tan-1 
xy1

yx




 +   

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

      tan-1 x + tan-1 y = tan-1 
xy1

yx




 -    

7. (a)  If xy > -1 then tan-1 x - tan-1 y = tan-1 
xy1

yx




 

 (b)  If x > 0, y < 0 and xy < -1, then  tan-1 x - tan-1 y = tan-1 


xy1

yx
 

 (c)  If x < 0, y>0 and xy < -1 then, tan-1 x - tan-1 y = tan-1 
xy1

yx




 -  

 

* * * 
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 
 

1. 2R
sinC

c

sinB

b

sinA

a
 i.e. the sides of a triangle are proportional to the sines of the opposite 

angles. 
 
2. a  =  b cos C + c cos B 
 b  =  c cos A + a cos C 
 c  =  a cos B + b cos A 
 
3. a2   =  b2 +c2 – 2bc cosA 
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 b2   =  c2 + a2 – 2ca cosB 
 c2  =  a2 + b2 – 2ab cosC 
 

4. 2bc cosA = b2 + c2 – a2, 2ca cosB = c2  + a2 - b2, 2ab cos C = a2 + b2 - c2 

5. cosA = 
2ab

cba
cosC,

2ca

bac
cosB,

2bc

acb 222222222 






 

6. sin
       

 ass

csbs

2

A
tan,

bc

ass

2

A
cos,

bc

csbs

2

A










  

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

7.  =  sinBca
2
1

sinAbc
2
1

sinCab
2
1   

    =     csbsass   

               =   2 R2 sinA sinB sinC 

    =  
4R

abc
 

    =     ACsin

sinCsinAb

2

1

CBsin

sinCsinBa

2

1 22





 =  BAsin

BsinAsinc

2

1 2


 

8. tan      css

Δ

2

C
tan,

bss

Δ

2

B
tan,

ass

Δ

2

A








  

9. cot      cs:bs:as
2

C
cot:

2

B
cot:

2

A
  

10. tan 
2

A
cot

cb

cb

2

CB







; tan
2

B
.cot

ac

ac

2

AC







; tan
2

C
cot

ba

ba

2

BA







 

11. D is a point on BC of triangle ABC dividing it in the ratio m:n.  If ADC = , BAD = , 

DAC=, then 

 i)  (m+n)cot = m cot - n cot    

 ii) (m+n) cot = n cotB - m cot C. 

12. sinA + sinB + sinC = 
R

s
. 

13. cosA+cosB+cosC = 1
r
R

 

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

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

16. If H is the orthocenter of ABC , then HA = 2R cosA, HB = 2R cosB, HC = 2R cosC  

17. r =      
2

C
tancs

2

B
tanbs

2

A
tanas

2

C
sin

2

B
sin

2

A
sin4R

S

Δ
  

 
B m D n C 

A 

  
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18. r1 = 
2

A
tans

2

C
cos

2

B
cos

2

A
sinR4

as





 

19. r2 = 
2

B
tans

2

C
cos

2

B
sin

2

A
cosR4

bs





 

20. r3 = 
2

C
tans

2

C
sin

2

B
cos

2

A
cosR4

cs





 

21. The incentre of triangle ABC is the orthocentre of the excentral triangle. 

22. 
r

1

r

1

r

1

r

1

321
  

23. 2
133221 srrrrrr   

24. 2
1 2 3 rr r r  
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Area of a cyclic quadrilateral: 
 

Area of cyclic quadrilateral is        s a s b s c s d   

Where 2    s a b c d   

and  
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Regular Polygon 

Radius of the inscribed circle of a regular polygon is cot
2

    
a

r
n

 

Radius of the circumscribed circle of a regular polygon is cos
2

    
a

R ec
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 21 2
sin

2
    

nR
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. 
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1.  Circum radius of pedal triangle is 
2
R

. 

2.  Angles of pedal triangle are 180 2 , A  180 2 , B  180 2 C  

3.  Sides of pedal triangle are cos , cosa A b B  and cCosC  or sin 2 ,R A  sin 2R B  and sin 2R C  

4.  In radius of the pedal triangle = 2 cos cos cosR A B C  

5.  Area of the pedal triangle = 21
sin 2 .sin 2 .sin 2

2
R A B C  

6.  Ortho centre of ABC  is incentre of pedal triangle 

 

Ex-central triangle: 

ABC be a traingle and 1 2, 3,I I I  are ex-centres then 1 2 3I I I  is called Ex-central triangle 

1.  Angles of excentral triangle are 90 ,90 ,90
2 2 2

  A B C
 

2.  Sides of excentral triangle are 4 cos ,4 cos ,4 cos
2 2 2
A B C

R R R  

3.  Area of excentral triangle are 28 cos .cos .cos
2 2 2
A B C

R  

4.  Circum radius of excentral triangle are 2R  

5.  ABC is the pedal triangle of 1 2 3I I I .  

1 2 34 sin , 4 sin , 4 sin
2 2 2

  A B C
II R II R II R  

4 sin .sin
2 2

 B C
AI R ,  4 sin .sin

2 2
 A C

BI R ,  4 sin .sin
2 2

 A B
CI R  

 

If O is the circumcentre and H is the orthocenter 

2
1 12 1 8sin cos .cos

2 2 2
    A B C

OI R Rr R  

1 8cos cos cos OH R A B C  

2 2 OI R Rr  

If  I is the incentre of ABC  then 

cos
2

 A
IA r ec , cos

2
 B

IB r ec , cos
2

 C
IC r ec  

Length of the medians of ABC    

2 2 21
2 2

2
  AD b c a ,  2 2 21

2 2
2

  BE a c b ,  2 2 21
2 2

2
  CF a b c  




