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Trigonometry 
 

Trigonometry: 

 Trigonometry means, the science which deals with the measurement of triangles. 

(a) `Trigonometric Ratios : 

 

 

 

 

 

 

A right angled triangle is shown in Figure. B Is of 900 Side opposite to B  be called hypotenuse.  There are two other angles 

i.e. A  and C . It we consider C  as  , then opposite side to this angle is called  perpendicular and side adjacent to   is 

called base. 

(i) Six Trigonometry Ratio are : 

 
Perpenicular P AB

sin
Hypotenuse H AC

 = = =    
Hypoteuse H AC

coses
Perpendicular P AB

 = = =  

 
Base B BC

cos
Hypotenuse H AC

 = = =    
Hypotenuse H AC

sec
Base B BC

 = = =  

 
Perpendicular P AB

tan
Base B BC

 = = =   
Base B BC

cot
Parpendicular P AB

 = = =  

(ii) Interrelationship is Basic Trigonometric Ratio :  

 


=


=
tan

cot
cot

tan
11

 

 


=


=
cos

sec
sec

cos
11

 

 


=


=
sin

eccos
eccos

sin
11

 

 We also observe that 

 



=




=

sin

cos
cot

cos

sin
tan  
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(b) Trigonometric Table :  

→  0 300 450 600 900 

Sin 0 
2

1
 

2

1
 

2

3
 1 

Cos 1 
2

3
 

2

1
 

2

1
 0 

Tan 0 
3

1
 1 3  Not defined 

Cot Not defined 3  1 
3

1
 0 

Sec 1 
3

2
 2  2 Not defined 

Cosec Not defined 2 2  
3

2
 1 

 

(c) Trigonometric Identities :  

 (i) 1
22

=+ cossin   (A) −=
22

1 cossin  

      (B) −= sincos 1
2  

 (ii) =+
22

1 sectan   (A) =−
22

1 tansec  

      (B) 1
22

=− tansec  

      (C) 1
22

−=− sectan  

 (iii) =+
22

1 eccoscot  (A) =−
22

1 coteccos  

      (B) 1
22

=− coteccos  

      (C) 1
22

−=− eccoscot  

 

(d) Trigonometric Ratio of Complementary Angles: 

  =− cos)(sin 90   =− sin)(cos 90  

  =− cot)(tan 90   =− tan)(cot 90  

  =− eccos)(sec 90   =− sec)(eccos 90  

Illustrations:  

Example: In the given triangle AB = 3 cm and AC = 5 cm. Find all trigonometric ratios. 

Sol. Using Pythagoras theorem 

  AC2 = AB2 + BC2 

   52 = 32 + p2 

   16 = p2    P = cm 

 Here P = 4 cm, B = 3 cm, H = 5 cm 
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   
P 4

sin
H 5

 = =  

  
B 3

cos
H 5

 = =  

  
P 4

tan
B 3

 = =  

  
B 3

cot
P 4

 = =  

  
H 5

sec
B 3

 = =  

  
H 5

cos ec
P 4

 = =  

 

Example: If tan 
n

m
= , then find sin  . 

Sol. Let P = m  and B = n  

   
n

m

B

P
tan ==  

  H2 = P2 + B2 

  H2 = 
2222

+ nm   

  
22
nmH +=  

   
22

tan
nma

ma

H

P

+
==   

  
22
nm

m
sin

+

=  

Example: If cosec 
5

13
=A  the prove than tan2A-sing2A = sin4A sec2 A. 

Sol. We hare coses A 
larPerpendicu

Hypotenuse
==

5

13
  

 So, we draw a right triangle ABC, right angled at C such that hypotenuse AB = 13 units and perpendicular 

 BC = 5 units 

 B Pythagoras theorem, 

 AB2 = BC2 + AC2   (13)2 = (5)2 + AC2 

 AC2 = 169 - 25 = 144 

 AC = 144  = 12 units 
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12

5
==

AC

BC
Atan  

  
13

5
==

AB

BC
Asin  

 and 
12

13
==

AC

AB
Asec  

 L.H.S.  tan2 A - Sin2 A    R.H.S. = sin4 A × sec2 A 

  

22

13

5

12

5








−








=     

24

12

13

13

5

















=  

  
169

25

144

25
−=      

24

24

1213

135




=  

  
169144

14416925



−
=

)(
     

22

4

1213

5


=  

  
169144

2525




=      

169144

2525




=  

 So, L.H.S. = R.H.S.      Hence Proved. 

 

Example: In  ABC, right angled at B. AC + AB = 9 cm. Determine the value of cot C, cosec C, sec C. 

Sol. In  ABC, we have 

  (AC)2 = (AB)2 + BC2 

   (9 - AB)2 = AB2 + (3)2    [  AC + AB = 9cm   AC = 9 - AB] 

   (81 + AB2 - 18AB = AB2 + 9 

   72 - 18 AB = 0 

   AB = .cm4
18

72
=  

 Now, AC + AB = 9 cm 

  AC = 9 - 4 = 5 cm 

 So, cot C = ,
AB

BC

4

3
=  cosec C = ,

AB

AC

4

5
−=  sec C = 

3

5
=

BC

AC
. 

Example: Given that cos (A - B) = cos A cos B + Sin B, find the value of cos 150. 

Sol. Putting A = 450 and B = 300 

 We get cos (450 - 300) = cos 450 cos 300 + sin 450 sin 300 

   
2

1

2

1

2

3

2

1
15

0
+=

.
cos  

   
22

13
15

0 +
=cos  
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Example: A Rhombus of side of 10 cm has two angles of 600 each. Find the length of diagonals and also find its area. 

Sol. Let ABCD be a rhombus of side 10 cm and 0
60== BCDBAD  . Diagonals of parallelogram bisect each other. 

 S, AO = OC and BO = OD 

 In right triangle AOB 

  
0 OB

sin 30
AB

=     
0 OA

cos 30
AB

=  

   
1 OB

2 10
=      

3 OA

2 10
=

 

   OB = 5 cm     35=OA  

   BD = 2 (OB)     AC = 2(OA) 

   BD  = 2(5)     AC = 2 )( 35  

   BD  = 10 cm     AC = 310 cm 

 

 So, the length of diagonals AC = 310 cm & BD = 10 cm 

 Area of Rhombus BDAC =
2

1
 

   10310
2

1
=   

   .cm
2

350=  

Example: Evaluate   : 
000020202

0202

0202

736017
3

2
4552382

3357

3654
tantantansinsecsin

taneccos

cotsec
+−+

−

−
  

Sol. 
000020202

0202

0202

736017
3

2
4552382

3357

3654
tantantansinsecsin

taneccos

cotsec
+−+

−

−
 

 = 
00000200202

02002

02002

60737390
3

2
453890382

333390

363690
tantan)tan(sin)(secsin

tan)(eccos

cot)(sec
−+−−+

−−

−−
 

 = 37373
3

2

2

1
38382

3333

3636 00

2

0202

0202

0202

+












−+

−

−
tancoteccossin

tansec

coteccos
 

 = ]tansec,coteccos[
tansin

sin 11373
73

1

3

2

2

1

38

1
382

1

1 22220

002

02
=−=−+−+   

 = 
2

1
52

2

1
21 −=+−+  

 = 
2

9
. 
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Example: Prove that : 
0 0 0 0

cos ec(65 ) sec(25 ) tan(55 ) cot(35 ) 0+  − −  − −  + +  =  

Sol. 
0 0 0 0

cos ec(65 ) cos ec{90 (25 )} sec(25 )+  = − −  = −    …..(i) 

 
0 0 0 0

cot(35 ) cot{90 (55 )} tan(55 )+  = − −  = −     …..(ii) 

   L.H.S. 
0 0 0 0

cos ec(65 ) sec(25 ) tan(55 ) cot(35 )+  − −  − −  + +   

 
0 0 0 0

sec(25 ) sec(25 ) tan(55 ) tan(55 )= −  − −  − −  + −   

 = 0 [using(i)&(ii)]    R.H.S. 

 

Example: Prove that : 

2
2 cos 1

cot tan
sin cos

 −
 −  =

 
 

Sol. L.H.S. − tancot  

 
cos sin

sin cos

 
= −

 
      

cos sin
cot , tan

sin cos

  
=  =   

  

 

2 2
cos sin

sin cos

 −
=

 
  

2 2
cos (1 cos )

sin cos

 − − 
=

 
  ]cossin[ −=

22
1  

 

2 2
cos 1 cos

sin cos

 − + 
=

 
 

2
2 cos 1

sin cos

 −
=

 
 

 

          R.H.S.  Hence Proved. 

Example: Prove that : (coses A – sin A) (sec A – cos A) (tan A + cot A) = 1. 

Sol. L.H.S. (cosec A – sin A) (sec A – cos A) (tan A + cot A) 

 







+








−








−=

Asin

Acos

Acos

Asin
Acos

Acos
Asin

Asin

11
 

 












 +













 −













 −
=

AcosAsin

AcosAsin

Acos

Acos

Asin

Asin
2222

11
 

 



































=

AcosAsinAcos

Asin

Asin

Acos 1
22

   ]AcosAsin[ 1
22

=+  

 1=       R.H.S.   Hence Proved. 

Example: If + cossin = m and ,neccossec =+  then prove that n (m2 - 1) = 2m. 

 

Sol. L.H.S. n(m2 - 1) 

 ])cos)[(sineccos(sec 1
2
−++=  

 )cossincos(sin
sincos

12
11 22

−++









+


=  
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 )cossin(
cossin

sincos
121 −+











+
=   

 )cossin(
cossin

)sin(cos




+
= 2   

 )cos(sin += 2  

 = 2m         R.H.S.  Hence Proved. 

 

Example: If ,
x

xsec
4

1
+=  then prove that 

x
orxtansec

2

1
2=+ . 

Sol. 
x

xsec
4

1
+=     ….....(i) 

   =+
22

1 sectan  

   1
22

−= sectan     1
4

1
2

2
−








+=
x

xtan  

   1
4

1
2

16

1

2

22
−++=

x
x

x
xtan  

   1
2

1

16

1

2

22
−++=

x
xtan    








−=

x
xtan

4

1
 

   

2

2

4

1








−=
x

xtan     







−=

x
xtan

4

1
 

 So, 
x

xtan
4

1
−=   …….(ii) 

 or 







−−=

x
xtan

4

1
 ……..(iii) 

 Adding equation (i) and (ii) 

  
x

x
x

xtansec
4

1

4

1
−++=+  

  xtansec 2=+  

 Adding equation (i) and (ii) 

  

  
x

x
x

xtansec
4

1

4

1
+−+=+  

  

   
x2

1
=  
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Hence, 
x

orxtansec
2

1
2++ . 

 

Example: If   is an acute angle and tan  + cot  =2 find the value of +
99

cottan  

Sol. We have, 2=+ cottan  

   2
1

=


+
tan

tan  

   2
1

2

=


+

tan

tan
 

   =+ tantan 21
2  

   012
2

=+− tantan  

   01
2
=− )(tan  

   01 =−tan  

   1=tan  

  0
45tantan =  

  0
45=  

  +
99

cottan  

= 0909
4545 cottan +  

= 09
4545 )(cot)(tan +  

= 99
11 )()( +  

= 2. 
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