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On The Interval [0,2\pi ) Determine Which Angles Are Not In The Domain Of The Given
Functions. What Angles is a fundamental question in trigonometry and calculus, especially when
analyzing the behavior of various functions within a specified domain. Understanding which angles
are excluded from the domain helps prevent errors in calculations and deepens comprehension of
the functions' properties. In this article, we will explore how to identify such angles for common
trigonometric functions, discuss the reasons why certain angles are excluded, and provide detailed
guidelines for analyzing functions on the interval [0, 2m).

Understanding the Domain of Trigonometric Functions

What Is the Domain?

The domain of a function is the complete set of input values (angles, in the case of trigonometric
functions) for which the function is defined and produces real, finite outputs. For trigonometric
functions like sine and cosine, the domain is typically all real numbers, but when restricted to
specific intervals or combined with other functions, certain angles may be excluded.

Why Are Some Angles Excluded?

Certain angles are not in the domain of specific functions because the functions may involve
operations that are undefined at those points. Common reasons include:

- Division by zero

- Taking the square root (or other even roots) of negative numbers

- Logarithmic functions of non-positive numbers

- Inverse functions where the range restrictions eliminate some angles

When analyzing functions on [0, 21), these issues become critical in understanding where the
functions are valid.

Common Trigonometric Functions and Their Domains
on [0, 2m)

Let's examine the most common functions and identify which angles are excluded from their
domains within this interval.



Sine (sin)

- Definition: sin(8) gives the y-coordinate of a point on the unit circle corresponding to angle 6.

- Domain on [0, 2m): All angles in [0, 2m) are valid because sine is defined everywhere on the unit
circle.

- Angles Not in Domain?

Answer: None; sine is defined for all 6 in [0, 21m).

Cosine (cos)

- Definition: cos(B) gives the x-coordinate of a point on the unit circle.
- Domain on [0, 2m): All angles are valid.

- Angles Not in Domain?

Answer: None; cosine is defined everywhere in [0, 21).

Tangent (tan)

- Definition: tan(0) = sin(6) / cos(0).

- Potential Issues: Occurs where cos(8) = 0 because division by zero is undefined.
- Where is cos(0) = 0?

- At 0 = /2 and 0 = 3n/2 within [0, 2m).

- Angles Not in Domain:

-11/2

- 3m/2

- Summary: The tangent function is undefined at 6 = n/2 and 3m/2 within [0, 2m).

Cotangent (cot)

- Definition: cot(0) = cos(0) / sin(0).

- Potential Issues: Undefined where sin(6) = 0.

- Where is sin(0) = 0?

-At 8 = 0 and 6 = r within [0, 2m).

- Angles Not in Domain:

-0

-1

- Summary: cotangent is undefined at 6 = 0 and o within [0, 2m).

Secant (sec)

- Definition: sec(0) = 1 / cos(8).

- Potential Issues: Undefined where cos(0) = 0.

- Where is cos(0) = 0?

- At 6 = /2 and 3m/2.

- Angles Not in Domain:

-1/2

- 3m/2

- Summary: secant is undefined at 6 = /2 and 3m/2.



Cosecant (csc)

- Definition: csc(6) = 1 / sin(0).
- Potential Issues: Undefined where sin(6) = 0.
- Where is sin(0) = 0?

-At0 = 0 and m.

- Angles Not in Domain:
-0

-1

- Summary: cosecant is undefined at 6 = 0 and .

Analyzing Functions on [0, 2m): Step-by-Step Approach

To determine which angles are not in the domain of a given function on [0, 2m), follow a systematic
process:

1. Express the Function and Identify Potential Restrictions

Write down the function clearly, noting any operations that could restrict the domain:
- Division by zero

- Square roots of negative numbers

- Logarithms of non-positive numbers

2. Solve for Points of Discontinuity or Undefined Values

Set the problematic parts equal to zero or identify where they are undefined:
- For fractions, find where denominators are zero.

- For roots, find where radicands are negative.

- For logs, find where arguments are < 0.

3. Limit to the Interval [0, 21)

Identify all solutions within the interval [0, 2m). Since trigonometric functions are periodic, solutions
outside this interval may be relevant, but for this specific domain, only consider those within it.

4. List All Excluded Angles

Compile a list of angles where the function is not defined.

Examples of Function Domain Analysis

Let's analyze some specific functions to illustrate this process.



Example 1: £(0) = 1 / tan(0)

- Since tan(0) = sin(0) / cos(0), 1 / tan(0) = cot(0).

- Potential restriction: tan(8) # 0, which means cot(0) is defined when tan(0) # 0.
- Where is tan(0) = 0?

-At 0 = 0, i, 21 (but 2m) is outside the interval [0, 21), so only 0 and &1 matter.

- Angles not in domain:

-0=0

-0=m

Example 2: g(0) = V(sin(0) - 1/2)

- Restriction: The radicand must be = 0.

- Solve: sin(0) - 1/2 = 0 - sin(0) = 1/2.

- Find 6 where sin(0) = 1/2 in [0, 2m):

-sin(0) = 1/2 at 6 = 1/6 and 51/6.

- Since sine is increasing from 0 to /2 and decreasing from 11/2 to 1, the values where sin(0) = 1/2
are:

-0 € [n/6, 51/6]

- Angles not in domain:

-All 6in [0, 2m) \ [1r/6, 511/6], i.e., outside this interval, the function is not defined.

Special Cases and Considerations

Some functions involve compositions or more complex operations, which require additional analysis.

Inverse Trigonometric Functions

- The domain of inverse functions (like arcsin, arccos, arctan) are restricted:

- arcsin(0): 6 € [-1, 1]

-arccos(0): 0 € [-1, 1]

- arctan(0): 6 € R (all real numbers)

- When solving for angles, ensure the input falls within these ranges; otherwise, the angle is not in
the domain.

Composite Functions

- For functions such as sin(1/8), the domain is limited by where 6 # 0 and where the inner function is
defined.
- Always analyze inner functions first to identify potential restrictions.

Summary and Practical Tips

- Identify problematic parts: division, roots, logs, inverse functions.



- Solve inequalities: set denominators # 0, radicands = 0, logs > 0.
- Restrict to [0, 2m): find solutions within the interval.
- Create a list of excluded angles: these are the points where the function is undefined.

Conclusion

Determining which angles are not in the domain of a function on [0, 21) involves understanding the
nature of the function, identifying potential points of discontinuity or undefined operations,

Frequently Asked Questions

What are the common reasons for angles to be excluded from
the domain of functions on the interval [0, 21)?

Angles are excluded when the function is undefined at those points, such as division by zero (e.g.,
tan 6 when cos 6 = 0) or taking the square root of a negative number (e.g., sqrt(sin 6) when sin 6 <
0).

For the function f(0) = 1 / sin 0, which angles are not in its
domain on [0, 2m)?

Angles where sin 6 = 0, which are 8 = 0 and 0 = &, are not in the domain because the function is
undefined at these points.

How do you determine the angles excluded from the domain of
the function f(0) = tan 0 on [0, 21)?

Since tan 6 = sin 0 / cos 0, the function is undefined where cos 6 = 0, which occurs at 6 = 1/2 and 6
= 3m/2.

Which angles are excluded from the domain of the inverse
sine function, arcsin 0, when considering 0 in [0, 2m)?

The inverse sine function is defined for values between -1 and 1, but when considering angles in [0,
2m), arcsin is defined only for angles where the sine value is within this range. All angles with sin 6
outside [-1, 1] are excluded, but within [0, 2m), all are valid; so the question is more about the sine
values than angles.

For the function f(0) = v(tan 0), which angles are excluded
from the domain on [0, 21m)?

Angles where tan 0 is negative or undefined, i.e., where tan 6 < 0 or undefined. Since tan 6 is
undefined at 6 = 11/2 and 31/2, these are excluded. Additionally, tan 0 is negative in certain



quadrants, but the square root requires tan 6 = 0, so only angles where tan 6 = 0 are in the domain.

How do you find angles where the function f(0) = log(sin 0) is
undefined in the interval [0, 211)?

Logarithm of sin 0 is undefined when sin 6 < 0. Therefore, angles where sin 6 < 0, i.e., 6 in [m, 21],
are excluded from the domain.

Are there any angles in [0, 2m) where all common
trigonometric functions are defined? Which are they?

Yes. For example, 6 = /4 or 6 = /3 are angles where sine, cosine, tangent, and other common
functions are all defined and finite.

What is the process to determine the angles not in the domain
of composite functions involving trigonometric functions on
[0, 2m)?

Identify where each individual function is undefined or invalid (e.g., division by zero, square roots of
negatives, logarithm of non-positive numbers) and find the union of these angle sets to determine all
excluded angles.

Which specific angles are excluded from the domain of the
function f(0) = sec 0 on [0, 2m)?

Angles where cos 6 = 0, which are 6 = n/2 and 3n/2, because sec 6 = 1 / cos 0 is undefined there.

Why are angles like 0 = 0, m, and 21 excluded from the domain
of functions involving division by sin 0 in [0, 2m)?

Because at these angles, sin 6 = 0, leading to division by zero in functions like 1 / sin 6, making them
undefined at those points.

Additional Resources

On The Interval [0, 2m), Determine Which Angles Are Not In The Domain Of The Given Functions.
What Angles?

Understanding the domain of functions within a specific interval is a fundamental aspect of
mathematical analysis, especially in trigonometry. When working with functions defined on the
interval [0, 2m), it is crucial to identify which angles are included and which are excluded due to the
nature of the functions involved. This comprehensive review aims to clarify how to determine the
angles not in the domain for various common functions, analyze the reasons behind these exclusions,
and provide a detailed understanding suited for students and educators alike.



Introduction to Function Domains in Trigonometry

In mathematics, the domain of a function is the set of all possible input values (angles, in this case)
for which the function is defined. For trigonometric functions like sine, cosine, tangent, cotangent,
secant, and cosecant, the domain is typically constrained by the function's mathematical
properties—particularly points where the function becomes undefined (such as division by zero or
roots of negative numbers).

The interval [0, 2m) is a standard domain for trigonometric functions because it covers one full
period of these functions, making it ideal for analysis. When analyzing the domain within this

interval, the goal is to identify all angles 0 in [0, 2m) that do not belong to the domain of a given
function, due to their causing undefined expressions.

Common Trigonometric Functions and Their Domains

Before diving into which angles are excluded, it's essential to understand the general domain
restrictions for fundamental trigonometric functions.

Sine and Cosine Functions

- Domain: All real numbers, thus in [0, 21), both sine and cosine are defined at every point.
- Angles not in the domain: None; sine and cosine are continuous and defined everywhere in [0, 2m).

Features:

- Smooth, continuous wave functions.
- No restrictions within [0, 2m).

Tangent and Cotangent Functions

- Tangent: tan(0) = sin(8)/cos(0)
- Cotangent: cot(0) = cos(8)/sin(6)

Domain restrictions:
- Tan(0) is undefined where cos(8) =
- Cot(0) is undefined where sin(0) =

Angles not in the domain:

| Function | Excluded Angles in [0, 21) | Reason



I I I I
| tan() | 6 = n/2, 31/2 | cos(B) = 0, division by zero occurs |
| cot(0) | 6 = 0, ., 2 | sin(B) = 0, division by zero occurs |

Features:
- Discontinuities at points where cosine or sine vanish.
- Periodic with period r for tangent and cotangent.

Analyzing Specific Functions and Their Domains

Now, let's analyze some common functions involving trigonometric expressions that introduce
restrictions on the domain within [0, 2m).

Reciprocal Functions: Secant and Cosecant

- Secant: sec(0) = 1/cos(0)
- Cosecant: csc(0) = 1/sin(0)

Domain restrictions:
- sec(0) undefined where cos(6) = 0.
- c¢sc(0) undefined where sin(6) = 0.

Angles not in the domain:

| Function | Excluded Angles in [0, 2m) | Reason |

I I I I
| sec(8) | 6 = /2, 31/2 | cos(B) = 0, division by zero occurs |
| csc(8) | 6 =0, m, 21 | sin(B) = 0, division by zero occurs |

Features:
- These functions are undefined at the same points where their denominator is zero.
- They possess vertical asymptotes at these points.

Composite and Inverse Trigonometric Functions

- Functions like arcsin(0), arccos(0), and arctan(6) have their own domain restrictions based on
range and principal values.

For example:

- arcsin(0): domain restricted to [-1, 1].

- arccos(0): domain restricted to [-1, 1].

- arctan(0): domain is all real numbers, so no restrictions within [0, 2m).



Angles in [0, 21) where inverse functions are not defined:
- Not applicable for arcsin and arccos outside [-1, 1].

Determining Which Angles Are Not in the Domain:
Step-by-Step Approach

To systematically determine the angles not in the domain of a given function within [0, 2m), follow
these steps:

Step 1: Identify the function

- Know the function's algebraic form.

Step 2: Find the points of discontinuity or undefined values

- For ratios, set the denominator to zero.
- For roots, set the radicand to negative values.
- For inverse functions, consider their domain restrictions.

Step 3: Solve for the critical angles

- Solve the equations obtained in Step 2 within [0, 2m).

Step 4: List the angles where the function is undefined

- These are the angles to exclude from the domain.

Example:
Find angles in [0, 2m) where tan(0) is undefined.

- tan(6) = sin(0)/cos(0).
- Undefined when cos(6) = 0.

-cos(0) = 0 at 6 = /2, 3m/2.
- Excluded angles: 6 = /2, 3m/2.

Practical Examples and Applications

Let's examine specific functions and their domain restrictions more thoroughly.



Example 1: Function £(0) = 1 / (sin(0) - 1/2)

Step 1: Identify the denominator: sin(0) - 1/2.

Step 2: Set denominator to zero: sin(0) - 1/2 = 0 - sin(0) = 1/2.
Step 3: Solve sin(0) = 1/2 within [0, 2m):

-8 = 11/6, 511/6.

Result:

- The function is undefined at 6 = /6 and 511/6.
- Angles not in the domain: 6 = 11/6, 51/6.

Example 2: Function g(0) = v(cos(0) - 0.5)

Step 1: Radicand must be = 0: cos(0) - 0.5 = 0.
Step 2: Solve for cos(0): cos(0) = 0.5.
Step 3: Find 6 such that cos(0) = 0.5 in [0, 2m):

- cos(0) = 0.5 at 6 = /3 and 511/3.
- Cosine is = 0.5 between these points:

-From 6 =0to 6 =1/3,
- From 6 = 50/3 to 6 = 21.

Result:

- The function is defined where cos(0) = 0.5, i.e., in these intervals.
- Angles not in the domain: 0 in (11/3, 51/3).

Features and Summary of Domain Restrictions

Understanding the domain restrictions of trigonometric functions within [0, 2m) is essential for
accurate mathematical modeling and problem-solving.

Features:
- The domain of sine and cosine functions is entire [0, 21), with no restrictions.

- Tangent, cotangent, secant, and cosecant have specific points where they are undefined.
- Inverse functions have restricted domains based on their ranges, but within [0, 2m), their primary



restrictions come from the functions they invert.
Pros:

- Clear identification of undefined points prevents errors in calculations.
- Facilitates graphing and analysis of functions.
- Aids in solving equations and inequalities involving trigonometric functions.

Cons:

- Restrictions can complicate problem-solving.
- Multiple points of discontinuity may lead to piecewise analysis.
- Requires careful algebraic solving to identify exclusion points.

Conclusion

Determining which angles are not in the domain of functions on the interval [0, 2m) is a critical skill
in trigonometry, underpinning more advanced topics such as calculus, differential equations, and
mathematical modeling. By systematically analyzing the algebraic form of functions, solving for
points of discontinuity, and understanding the properties of tr
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