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3. Csc x x
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6.  Solution
7. Complicate
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11. Equation
12. Pythagorean
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14. Simplify
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Cos xSin x
Sin x Cos x

Sin x.Cos x
Sin x .Cos x
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Verify the identity 
sin x tan x tan x.

1 cos x
Solution

The left side of the identity is more 
complicated than right side. we will try to 
verify the identity by rewriting the left side so 
that it involves only sines and cosines.

sin x tan x
1 cos x

sin x sin x cos x sin xsin x
cos x cos x cos x

1 cos x 1 cos x
sin x cos x sin x

sin x cos x sin x 1 cos xcos x
1 cos x cos x 1

sin x cos x sin x 1 sin x(cos x 1) 1. .
cos x 1 cos x cos x 1 cos x

sin x(1 cos x ) 1.
cos x 1 cos x

sin x tan x
cos x

we have rewriten the left side of the equation 
so that it is identical to the right side. Thus we 
have verified that the equation is an identity.
In Exercises 1 to 56, verify each identity.
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1. tan x csc x cos x 1

2.tan x sec x sin x tan x

4sin x 13. 2sin x 1
2sin x 1
sin x 2sin x 14. sin x 1

sin x 1
5.(sin x cos x)(sin x cos x) 1 2cos x
6.(tan x)(1 cot x) tan x 1

1 1 cos x sin x7.
sin x cos x sin x cos x

1 3 cos x 3sin x8.
sin x cos x sin x cos x

cos x9. sec x tan x
1 sin x

EXAMPLE 1 Change to Sines and Cosines
to Verify an Identity.

Verify the identity sin x cot x sec x =1.

Solution
The left side of the identity is more complicated 

than the right side. We will try to verify the 
identiy by rewriting the left side so that it 

involves only sines and cosines. 
          cos x 1sin x cot x sec x sin x. .

sin x cos x
sin x cos x
sin x cos x

1

we have rewritten the left side of the equation 
so that it is identical to the right side.Thus we 
have verified that the equation is an identity.

EXAMPLE 2 Use a Pythagorean Identity t
Verify an Identity.

Verify the identity 2 21 2sin x 2cos x 1.

Solution
Rewrite the right side of the equation.
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2cos x 1 2(1 sin x) 1

2 2sin x 1

1 2sin x

EXAMPLE 3 
Factor to Verify an 
Identity
 Verify the identity

2 2 2csc x cos x csc x 1.

Solution
Simplify the left side of the equation.
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csc x cos x csc x csc x(1 cos x)

csc x sin x
1 1.sin x 1 csc x

sin x sin x

EXAMPLE 4  Multiply by a Conjugate to 

Verify an Identity

Verify the identity sin x 1 cos x
1 cos x sin x

Solution
Multiply the numerator and denominator of 

the left side of the identity by the conjugate of 
1+ cos x, which is 1- cos x.
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sin x sin x 1 cos x.
1 cos x 1 cos x 1 cos x

sin x(1 cos x)
1 cos x

sin x(1 cos x) 1 cos x
sin xsin x


