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Trigonometric Identities (Part Il) 1+ tan®0=sec’ ® and 1+cot?0 = coses?0

Recall and answer:
1.sin? @ +cos’ =
2. 1-sin?@ =
3. 1-cos? @ =

_______________________

We can get second and third
identities by using first identity
(sin? @ + cos’ © =1) as follows:

P | 2
sin“ @ +cos"0 =1

sin’® + cos’B = 1 (+cos’0)

cos’0

cos’0  cos’0

tan’0 +1=sec’ 0
sin’0 + cos’0 = 1 (-'-SiII:O}
sin’0  sin’0

1+ cot’ 0= cosec’d

sin*0

Do we have any other
identities also for
solving equations?

Our Second Identity is
tan0 +1=sec’0
We can write this identity in

following ways also:
sec’d - tan®0=1 or

sec @ =V/(1+tan’0) or
tan%0 =sec’0 -1  or

tan0 = /(sec?0 -1)

)

[ Yes, Let’s learn together.

Note: When we move
numbers and
trigonometric ratios
from one side to other
side, sign changes.

Our Third identity is:
1+cot?0 = coses?0

We can write this in following
ways for proving equations :

coses?d - cot?0 = 1 or
coses 0 =V(1+cot?0)  or
cot’ = coses’0 -1 or
cot?0 = /(coses?0 -1)

Examplel: Prove
(1+cosA) _  tan?A

(1- cosA)  (secA-1)2

Solution:
LHS = (1 + cosA) - (1+1/secA)

(1— cosA) (1—-1/secA

_ (secA+1)
- (secA-1)

_ (secA+1)
- (secA-1)

(secA-1)
(secA-1)

_ (sec?A-1)
" (secA—1)2

(using sec? A — 1= tan?A)
tanZA

- (secA-1)2

= RHS Hence proved

Example 2: Prove

1+tan?A
———=tan?A
(1+cot2A)

2
Solution: LHS = Ht—anzA
< (1+cot2A)

Using 1+tan2A= Sec?A and
1+cot2A= Cosec?A, we get

secZA
~ cosec2A
sin?A e 1
= sec A=————
cos2A { (cos A)
_ 1
and cosec A = Gn ) A)}
sin A
= (—)% = tan?A
COs A

= RHS Hence proved

Example 3: Prove

1
cosec A + cot A =

(cosec A— cotA)

Solution: LHS = cosec A + cot A

A—cot A
= (cosec A + cot A) X et 2

cosec A—cotA

_ cosec? A—cot?4

cosec A—cotA
(Using cosec®A — cot? A = 1)

1
- (cosec A— cotA)

= RHS Hence proved

| Try Yourself:

Q1. Fill in the blanks:
a) sec’9 - =1
b) 1+ tan?0 =
C) coses®d - =1
d) cot? =
Q2. Prove sec 6V (1 —sin? 0) =1
Q3. Evaluate cos? 0 tan? 0 +
tan® 0 sin 0 in terms of tan 6.
Q4. If x = psec 6+qtan 0 and
y=ptan 6 + gsecH then
prove that x2-y?=p2- g2.
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