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5.13 Fundamental Identities:
For any real number © , we shall derive the following three
fundamental identities
(i) Cos’® + Sin?6 =1
(i) Sec®O =1 +tan’ O
(iii) Cosec® @ =1+ Cot® 0
Proof :

Consider an angle £XOP = 6 in the standard position. Take a
point P on the terminal line of the angle 6. Draw PQ perpendicular from
P on OX.

From fig., AOPQ is a right angled triangle. By pythagoruse
theorem

(OP)* = (0Q)* + (PQ)’

Or, Z'=x"+ T 4
(i)  Dividing both sides by z°
2 (2 yz £ ”
then — = — + —
z© z° oz - i
O % Q

1=(Cos ) +(Sin H)°
1 =Cos’6 + Sin’0

or, Cos’0 + Sin’0 =1
(i1) Dividing both sides of Eq. (i) by x’, we have
Z_x .y
2 2 5

50

(Sec B)? =1+ (tan 0)°
Sec® O =1+tan” O

(i)  Again, dividing both sides of Eq (1) by yz, we have
22 X2 y2
- 3% 7
¥ y ¥
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2 2
5)-(5)-
y y
(Cosec B)" = (Cot 0)* +1

Cosec® 8 =Cot? 0 +1
Cosec’ © =1+ Cot* O

Example 1:
Sin x Cosx
Prove that + =1
Cosecx secx
Solution:
Sin x Cos x
ILSH. = +
Cosecx secx
i 1 1 1 i
=Smx.——+Cos x. =8Sin x
Cosec x sec x Cosec x
) ) 1
=Sinx Sinx+Cosx.Cosx - =Cos X
Secx
= Sin” x + Cos” x
=1
=R.H.S
Example 2:
Secx—Cos x
Prove that =Secx-—1
1+Cosx
Solution:

Secx—Cos x
1+Cosx

LIS =

—Cos x
Cos x

I +Cosx
1-Cos” x
. Cosx 1-Cos? x
 1+Cosx Cos x(1 +Cos x)
~ (1-Cos x)(1+Cos x)
~ Cos xX(1+Cos x)
_1-Cosx 1 Cos x

Cosx Cosx Cosx
=8Sexx—-1=RHS.
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Example 3:
h l-sinf 9 9
prove that 1 tsing See —tan
S l t' - L H S — l_s—iIle
olution: HS = 1 +sn6

3 (1-sin ) (1 —sin ©)
B (1 +sin 0) (1 —sin 0)

B gl—sint B (1- sime!2
T \/ 1-gin’0 h cos’ 0

(1 -—sin®) -1 sin 0
 cosH ~ cosH®  cosH
=gec O —tan O =R.H.S.

Exercise 5.3

Prove the following Identities:
Q1 1-28in°0=2Co0s’0 -1
Q2 Cos*6-Sin*0 =1-28in’0

Q3 L + L =1
. Cosec’ 6 Sec’ 0
Q.4 ; =8in 0.Cos 0
tan 8 + Cot 6
1-Sin 0
3 SecO —tan 0 = ———~
Q ( ) 1+Sin O
1-Cos 8
6 (Cosecd —Cot ) = ————
Q (Fosee oLe) 1+ Cos O
Q7  (1-Sin’0)1+tan®6)=1
1 1
Q.8 = 2Sec?0

: o+ :
1+Sn6 1-Sin6

Q.9 JM = SecO —tan©
1+Sin 6
+

Q.10 Jﬂ =Cosec O + cot O
1-Cos 6
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Q.11

Q.12

Q.13

Q.14

Q.15

Q.16

Q.17
Q.18

Q.19
Q.20

Q.21

Q.22

Q.23

Q.24

Q.25

Q.26

Q.27

l-tanA CotA-1
l+tanA Cot At 1
Cot’0-1
Cot?0 +1
tan O N Cot0
1-Cot® 1—-tan O
SecB—tan O
SecO +tan ©
1+tan” 0_ (1-tan0)’
1+cot’ 6 (1-cot6)”

=2Cos°0-1

=8SecO CosecH +1

= 1—2Sec 6 tan O + 2 tan 0

1
Cosec A—Cot A
il _1-Sm 0
SecO+tan 0 Cos 0
(1—tan )" + (1 —Cot 0’ =(Sec O—Cosec 0)
Cos’t —Sin’t
Cost—Smt
Sec” A +tan” A = (1 - Sin’ A) Sec’ A
Secx—-Cosx
1 +Cosx
1 +Sin0+CosO  Sin0

1+Sin®—-Cos8® 1-Cosb

Cosec A+ Cot A=

=Secx—tan X

=1+SmtCost

=Secx-1

Sinx +Cos x 3 Cos” x

tan’x —1  Sinx-—Cos X
1

(1+Sin 6)(1-Sin 0)=
Sec

29
tan O tan O

+
Sec0—-1 SecH+1
cot O cos O B cotO—cos O

=2Cosec O

c0t6+cos(3_ cot O cos O

Ifm =tan 6+ Sin 6 and n =tan 6 — Sin 6 than prove that

m’ —n*=4+ymn
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