Precalculus: Proving Trigonometric Identities Practice Problems

Questions

tan x secr + 1
1. Prove the identity = +
secx — 1 tanz

2. Let 6 be any number that is in the domain of all six trigonometric functions. Explain why the natural logarithms of
all six basic trig functions of § sum to zero.

3. Prove the algebraic identity by starting with the left hand side of the expression and supplying a sequence of equivalent
expressions that ends with the right hand side of the expression.

5

sin® z = (1 — 2cos? z + cos z) sin

4. Prove the algebraic identity by starting with the left hand side of the expression and supplying a sequence of equivalent
expressions that ends with the right hand side of the expression.

+ tany = secycscy
tan-y

5. Prove the algebraic identity by starting with the left hand side of the expression and supplying a sequence of equivalent
expressions that ends with the right hand side of the expression.

In(secy + tany) + In(secy — tany) = 0
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Solutions
. . tanx secx + 1
1. Prove the identity =
secx — 1 tanz
tanx . tanx 1
secx—1 secx — 1

- tan secx + 1
- secx — 1 secx + 1
tanz(secx + 1)

(secx — 1)(secx + 1)
tanxz(secx + 1)

sec?x — 1
tanx(secx + 1 .
= %, using 1 + tan® z = sec?
tan“ x

secx + 1
tanx

2. Let 6 be any number that is in the domain of all six trigonometric functions. Explain why the natural logarithms of
all six basic trig functions of § sum to zero.

Consider the two trig functions sine and cosecant. Since the cosecant is related to the sine by the reciprocal, when we take
the logarithm of these two trig functions of 6 and add them, we will get the natural logarithm of 1 (using the logarithm
rules, the sum of the logarithms is the logarithm of the product). The natural logarithm of 1 is zero.

We can do the same thing for the cosine and secant pair, and the tangent and cotangent pair.
Therefore, the sum of the natural logarithms of all six basic trig functions of 8 sum to zero.

The following shows this using mathematics:

In(cos 0) + In(sec @) + In(sin @) + In(cscf) + In(tan @) + In(cot ) = In(cos @ secOsin b csch tan 6 cot 0)

1 . 1 1
= In <C0800059 Smasin@ tan 0tan9>
= In(1)
=0

Note that in this example you could have difficulty if you tried to evaluate a part like In(cos#) at an angle 6 where
cos < 0. However, if you extend your set of numbers from all real numbers to all complex numbers, then the result still
holds.
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3. Prove the algebraic identity by starting with the left hand side of the expression and supplying a sequence of equivalent
expressions that ends with the right hand side of the expression.

5

sin®z = (1 — 2cos? z + cos z) sin

sinfx = sinzsintz

2, \2

sin z(sin” x)

sinz(1 — cos? )2

= sinz(1 —2cos’z + cos* z)

4. Prove the algebraic identity by starting with the left hand side of the expression and supplying a sequence of equivalent
expressions that ends with the right hand side of the expression.

+ tany = secycscy
tany

cosy  sinvy

+ tany -
tan -y siny  cosvy

cos? ~y sin? y

cosysiny  cos-ysinvy

cos®y + sin? y
cos 7y sin 7y
1
cos 7y sin 7y
1 1
cos 7y . sin 7y
= secry-cscy

5. Prove the algebraic identity by starting with the left hand side of the expression and supplying a sequence of equivalent
expressions that ends with the right hand side of the expression.

In(secy + tany) + In(secy — tany) = 0

In(secy + tany) + In(secy — tany) =

In [(secy + tany)(secy — tan y)]

In [sec2 y — tan® y}

In [1}

0
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