trig identities practice problems with
answers

Trig identities practice problems with answers are essential for anyone looking to
deepen their understanding of trigonometry. Mastering trigonometric identities not only
enhances problem-solving skills but also lays a solid foundation for advanced mathematical
studies. In this article, we will present various practice problems related to trig identities,
along with detailed answers and explanations to help you grasp these concepts more
effectively.

Understanding Trigonometric Identities

Trigonometric identities are equations that involve trigonometric functions and are true for
all values of the variables involved. These identities can be categorized into several types,
including:

e Reciprocal Identities

* Pythagorean Ildentities

* Quotient Identities

Co-Function Identities

Even-0dd Identities

Sum and Difference Formulas

Double Angle Formulas

Familiarity with these identities allows students to simplify trigonometric expressions and
solve equations efficiently.

Practice Problems

Here are some practice problems that will challenge your comprehension of trig identities.
Each problem will be followed by a detailed solution to reinforce learning.



Problem 1: Verify the Identity

Prove that:

\[

\sin™2(x) + \cos™2(x) =1
\]

Solution 1:

This is one of the fundamental Pythagorean identities. To verify this identity, we can recall
the definition of sine and cosine on the unit circle. The identity states that the square of the
sine of an angle plus the square of the cosine of that angle equals 1 for any angle \(x\).

Thus, we can conclude that:
\[

\sin”™2(x) + \cos™2(x) =1
\]

Problem 2: Simplify the Expression

Simplify the following expression:
\[

\frac{1 - \cos(2x)}{\sin(2x)}

\]

Solution 2:

Using the double angle identities:
-\(\cos(2x) = 1 - 2\sin™2(x)\)
-\(\sin(2x) = 2\sin(x)\cos(x)\)

We can substitute \(\cos(2x)\) in the expression:

\[

\frac{1 - (1 - 2\sin”™2(x))}{2\sin(x)\cos(x)} = \frac{2\sin™2(x)}{2\sin(x)\cos(x)} =
\frac{\sin(x)}{\cos(x)} = \tan(x)

\]

Thus,

\[

\frac{1 - \cos(2x)}{\sin(2x)} = \tan(x)
\]



Problem 3: Use the Sum Formula

Use the sum formula to find \(\sin(75"\circ)\):

\[
\sin(757™\circ) = \sin(45"™\circ + 30™\circ)
\]

Solution 3:

Using the sine sum formula:

\[

\sin(a + b) = \sin(a)\cos(b) + \cos(a)\sin(b)

\]

Substituting \(a = 45" \circ\) and \(b = 30™\circ\):
\[

\sin(757\circ) = \sin(45™\circ)\cos(30™\circ) + \cos(45™\circ)\sin(30™\circ)
\]

Using known values:

-\(\sin(45"™\circ) = \frac{\sqrt{2}}{2}\)

-\(\cos(30™\circ) = \frac{\sqrt{3}}{2}\)

-\(\cos(45™\circ) = \frac{\sqrt{2}}{2}\)

-\(\sin(307™\circ) = \frac{1}{2}\)

Calculating:

\[

\sin(757\circ) = \frac{\sqrt{2}}{2} \cdot \frac{\sqrt{3}} {2} + \frac{\sqrt{2}}{2} \cdot
\frac{1}{2} = \frac{\sqrt{6}} {4} + \frac{\sqrt{2}}{4} = \frac{\sqrt{6} + \sqrt{2}}{4}
\]

Problem 4: Prove the ldentity

Show that:

\[
\frac{\sin(x)}{1 - \cos(x)} = \frac{1l + \cos(x)}{\sin(x)}
\]

Solution 4:

Cross-multiply to verify:

\[

\sin™2(x) = (1 -\cos(x))(1 + \cos(x))
\]

Expanding the right side:

\[

\sin™2(x) =1 -\cos™2(x)



\]

Using the Pythagorean identity \(\sin™2(x) + \cos”™2(x) = 1\):
\[

\sin™2(x) = \sin™2(x)

\]

Thus, the identity holds true.

Additional Practice Problems

To further enhance your skills, try solving these additional problems:

1. Prove the identity: \(\tan™2(x) + 1 = \sec”™2(x)\)
2. Simplify: \(\frac{2\sin(x)\cos(x)} {1 + \cos(2x)}\)
3. Use the cosine difference formula to find \(\cos(15™\circ)\): \(\cos(45™\circ - 30" \circ)\)

4. Prove the identity: \(\frac{1 - \sin(x)} {\cos(x)} = \sec(x) - \tan(x)\)

Conclusion

Working through trig identities practice problems with answers is an excellent way to
strengthen your understanding of trigonometric concepts. By practicing these identities,
you will be better equipped to tackle more complex mathematical challenges in the future.
Continue to explore various problems, and don't hesitate to revisit the fundamental
identities as you progress. With consistent practice and application, mastery of
trigonometric identities is within your reach!

Frequently Asked Questions

What are the fundamental trigonometric identities that
I should know for practice problems?

The fundamental trigonometric identities include the Pythagorean identities (sin?x + cos2x
= 1), reciprocal identities (sinx = 1/cscx, cosx = 1/secx, tanx = 1/cotx), and quotient
identities (tanx = sinx/cosx, cotx = cosx/sinx).

How can | simplify the expression sin2x + cos?x?

Using the Pythagorean identity, sin?x + cos?x = 1.



What is the process to verify the identity sin(2x) =
2sin(x)cos(x)?

To verify the identity, use the double angle formula for sine: sin(2x) is defined as
2sin(x)cos(x), which shows the identity holds true.

Can you provide an example of a problem that involves

the tangent and secant functions?
Sure! For example, prove that 1 + tan?x = sec?x. Start with the left side: 1 + tan?x =1 +

(sin?x/cos?x) = (cos2x + sin2x)/cos2x = 1/cos?x = sec3x.

How do | solve the equation cos(x) = sin(x) for values of
x?

To solve cos(x) = sin(x), divide both sides by cos(x) (assuming cos(x) # 0) to get 1 = tan(x).
This implies x = /4 + nm, where n is any integer.
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