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Using The TI-84 Calculator, Find The Area Under The Standard Normal Curve.
Round The Answers To Four is a common task in statistics that helps students and
professionals interpret data distributions accurately. The TI-84 calculator, a popular
graphing calculator among students, provides a straightforward way to compute these
areas quickly and efficiently. Whether you're working on homework, preparing for an exam,
or analyzing data, mastering how to find the area under the standard normal curve using
the TI-84 is an essential skill. This article guides you through the process step-by-step,
ensuring you understand both the theoretical background and practical application.

Understanding The Standard Normal Distribution

What Is The Standard Normal Curve?
The standard normal distribution is a special case of the normal distribution with a mean (μ)
of 0 and a standard deviation (σ) of 1. It is symmetric around the mean and describes how
data points are distributed in many natural phenomena. The graph of this distribution is
bell-shaped, and calculating the area under the curve between two points helps determine
the probability that a value falls within a specific range.

Why Find The Area Under The Curve?
The area under the standard normal curve between two points corresponds to the
probability that a randomly selected data point falls within that interval. For example,
finding the area between z-scores of -1 and 1 tells you the proportion of data within one
standard deviation from the mean, which is roughly 68.27%.

Preparing To Use The TI-84 Calculator

Understanding Z-Scores
A z-score indicates how many standard deviations a data point is from the mean. When
working with the standard normal distribution, z-scores are used instead of raw data values.



Key Functions for Normal Distribution in TI-84
The TI-84 offers specific functions for calculating areas under the normal curve:

normalcdf: Calculates the cumulative area between two z-scores or raw data values.

invNorm: Finds the z-score or raw data value corresponding to a given cumulative
area.

Knowing when and how to use these functions is essential for efficient calculations.

Using The TI-84 To Find The Area Under The
Standard Normal Curve

Step-by-Step Guide to Using normalcdf

The normalcdf function is the primary tool for finding the area under the curve between
two points. Here's how to use it:

Turn on your TI-84 calculator and press the 2nd button, then VARS to access the1.
DISTR menu.

Scroll down or press the number corresponding to normalcdf (usually option 2).2.

Input the lower and upper bounds of your interval, along with the mean and standard3.
deviation. For the standard normal distribution, mean = 0 and standard deviation = 1.

Format the input as: normalcdf(lower bound, upper bound, mean, standard4.
deviation)

Press ENTER. The calculator will output the area (probability) between the two z-5.
scores or raw data points.

Example: Find The Area Between Z-Score -1.5 and 2.0

Suppose you want to find the probability that a z-score falls between -1.5 and 2.0:



Input: normalcdf(-1.5, 2, 0, 1)

Result: Approximately 0.9332

Rounded to four decimal places, the area is 0.9332.

Important Tips for Accurate Calculations

Make sure to input the bounds correctly; the lower bound first, then the upper bound.

For the standard normal distribution, use mean = 0 and standard deviation = 1.

Round your final answers to four decimal places for consistency and clarity.

Additional Functions and Tips for Normal
Distribution Calculations

Using invNorm to Find Z-Values or Data Points
The invNorm function is helpful when you know the probability and want to find the
corresponding z-score or raw data value.

Access invNorm by pressing 2nd then VARS and selecting option 3.1.

Input the cumulative area (probability), mean, and standard deviation. For the2.
standard normal, mean = 0 and σ = 1.

Press ENTER. The calculator outputs the z-score or x-value associated with that3.
probability.

Example: Find the z-score with an area to the left of 0.025:

Input: invNorm(0.025, 0, 1)
Result: Approximately -1.9599

Rounded to four decimal places, the z-score is -1.9599.



Understanding the Relationship Between the Functions
- Use normalcdf to find the probability or area between two points.
- Use invNorm to find the z-score or data value corresponding to a given probability.

Practice Problems and Solutions

Problem 1:
Find the area under the standard normal curve between z = -2.0 and z = 2.0. Round to four
decimal places.

Solution:
Input: normalcdf(-2, 2, 0, 1)
Output: 0.9545

Answer: 0.9545

Problem 2:
Determine the probability that a z-score is greater than 1.2.

Solution:
Since normalcdf calculates the area to the left, to find area > 1.2, subtract from 1:

Input: 1 - normalcdf(-1e99, 1.2, 0, 1)

or directly:

Input: normalcdf(1.2, 1e99, 0, 1)

Result: Approximately 0.1151

Answer: 0.1151

Conclusion

Mastering how to find the area under the standard normal curve using the TI-84 calculator
simplifies many statistical problems. By understanding the use of normalcdf for calculating
probabilities between two points and invNorm for finding z-scores from probabilities, you
can efficiently analyze data and interpret results. Always remember to round your answers
to four decimal places for consistency and clarity, especially when preparing for exams or
reporting findings. With practice, these calculations will become second nature,
empowering you to handle a wide range of statistical tasks confidently.



Happy calculating!

Frequently Asked Questions

How do I find the area under the standard normal curve
using the TI-84 calculator?
Press 2nd, then VARS to access the DISTR menu. Select 'normalcdf', then input the lower
bound, upper bound, mean (0), and standard deviation (1).

What values should I input for the mean and standard
deviation when calculating the area under the standard
normal curve on the TI-84?
For the standard normal curve, set the mean to 0 and the standard deviation to 1 in the
normalcdf function.

How do I round my answer to four decimal places when
finding the area under the standard normal curve on
the TI-84?
After calculating the area with normalcdf, press the 'Math' button, select '1:round(', then
enter the result and 4, e.g., round(result, 4).

Can I find the area between two z-scores on the TI-84,
and how?
Yes. Use normalcdf with the lower z-score as the first input and the higher z-score as the
second. Ensure mean=0 and SD=1 for the standard normal curve.

What is the purpose of the 'normalcdf' function on the
TI-84 when working with the standard normal
distribution?
It calculates the cumulative area (probability) under the standard normal curve between
two bounds, which represents the probability that a standard normal variable falls within
that range.

How do I interpret the area under the standard normal
curve obtained from the TI-84?
The area represents the probability that a standard normal variable falls within the
specified range. For example, an area of 0.95 indicates a 95% probability.



Additional Resources
Using The TI-84 Calculator, Find The Area Under The Standard Normal Curve.
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In the realm of statistics and data analysis, understanding how to efficiently compute
probabilities and areas under the curve is fundamental. The TI-84 calculator, a staple tool
for students and professionals alike, offers powerful functions that simplify this process,
especially when dealing with the standard normal distribution. Mastering the use of the
TI-84 for these calculations not only enhances accuracy but also saves valuable time during
exams, research, or data interpretation. This article provides a comprehensive guide to
leveraging the TI-84 calculator for finding the area under the standard normal curve,
emphasizing rounding to four decimal places for precision and clarity.

Understanding the Standard Normal Distribution

What Is the Standard Normal Distribution?

The standard normal distribution is a special case of the normal distribution, characterized
by a mean (μ) of 0 and a standard deviation (σ) of 1. Its bell-shaped curve is symmetric
about the mean, illustrating that data points are more concentrated around the center. This
distribution serves as a foundational concept in statistics because many real-world
variables approximate it after appropriate normalization.

Why Calculate Areas Under the Curve?

Calculating the area under the standard normal curve between two points corresponds to
determining the probability that a randomly selected value falls within that interval. For
example, finding the area between z = -1.96 and z = 1.96 tells us the proportion of data
within approximately 95% confidence limits, a critical aspect in hypothesis testing and
confidence interval estimation.

Using the TI-84 Calculator to Find Areas Under
the Standard Normal Curve

Overview of the TI-84 Functions

The TI-84 provides built-in functions tailored for normal distribution calculations:

- normalcdf(): Calculates the cumulative area (probability) under the normal curve between



two z-scores or x-values.
- invNorm(): Finds the z-score or x-value corresponding to a given cumulative area
(probability).

In this guide, we focus on normalcdf(), as it directly computes the area between two points,
which is often required in statistical analysis.

Preparing for the Calculation

Before using normalcdf(), ensure you understand:

- The interval for which you want the area (e.g., between two z-scores or x-values).
- Whether the distribution is standard normal (mean = 0, standard deviation = 1) or a
different normal distribution (then you need to specify μ and σ).

Since the focus is on the standard normal distribution, the mean and standard deviation are
fixed at 0 and 1, respectively.

Step-by-Step Guide to Calculating the Area

Calculating Area Between Two Z-Scores

Suppose you want to find the probability that a standard normally distributed variable falls
between z = -1.96 and z = 1.96, which is a common confidence interval.

Step 1: Turn on your TI-84 calculator.

Step 2: Access the distribution menu:

- Press 2nd then VARS to open the DISTR menu.

Step 3: Select normalcdf():

- Scroll to or press the number corresponding to normalcdf(), typically option 2.

Step 4: Input the z-scores:

- Since the distribution is standard normal, input the lower z-score first, then the upper z-
score, separated by commas.

- The syntax is: `normalcdf(lower, upper)`

- For our example: `normalcdf(-1.96, 1.96)`

Step 5: Execute the command:



- After typing `normalcdf(-1.96, 1.96)`, press ENTER.

Step 6: Interpret the result:

- The calculator will display approximately 0.9500.

Step 7: Round the answer:

- The result, rounded to four decimal places, is 0.9500.

This indicates that approximately 95% of the data falls within -1.96 and 1.96 standard
deviations from the mean.

Calculating Area for Non-Standard Normal Distributions

If the distribution has a mean (μ) ≠ 0 or standard deviation (σ) ≠ 1, you need to standardize
the values before using normalcdf().

Step 1: Convert x-values to z-scores:

\[
z = \frac{x - \mu}{\sigma}
\]

Step 2: Use the z-scores in normalcdf().

Example: Find the area between x = 85 and x = 115 for a normal distribution with μ = 100,
σ = 10.

- Convert to z-scores:

\[
z_{85} = \frac{85 - 100}{10} = -1.5
\]
\[
z_{115} = \frac{115 - 100}{10} = 1.5
\]

- Input into calculator:

`normalcdf(-1.5, 1.5)`

- Result: approximately 0.8664

- Rounded to four decimal places: 0.8664

This means approximately 86.64% of values lie between 85 and 115.



Using invNorm() for Complementary Calculations

While normalcdf() helps find the area between points, invNorm() allows you to find the z-
score or x-value corresponding to a cumulative area.

Example: Find the z-score where 90% of the data is to the left.

- Access invNorm() from the DISTR menu.

- Input:

`invNorm(0.90)`

- Result: approximately 1.2816

- Rounded to four decimal places: 1.2816

This z-score indicates that 90% of the data falls below 1.2816 standard deviations above
the mean.

In Practical Scenarios:

- To find x-value for 90% percentile with μ and σ:

\[
x = \mu + z \times \sigma
\]

- Using the z-score from invNorm(), plug into the formula to get the actual x-value.

Best Practices for Accurate Calculations

To ensure precision and reliability in your calculations:

- Always confirm whether you're working with the standard normal distribution or a different
normal distribution, and adjust your inputs accordingly.
- Remember to convert x-values to z-scores when dealing with non-standard normal
distributions.
- Carefully input the bounds in normalcdf(), adhering to the order: lower bound first, then
upper bound.
- Round results to four decimal places, as per the guidelines, to maintain consistency and
clarity in reporting.
- Use parentheses appropriately when inputting multiple values to prevent syntax errors.



Applications and Implications

The ability to accurately find areas under the standard normal curve using the TI-84
calculator has broad applications:

- Hypothesis Testing: Determining p-values and significance levels.
- Confidence Intervals: Calculating bounds for population parameters.
- Quality Control: Assessing defect rates or process variations.
- Research Analysis: Interpreting data distributions and probabilities.

Understanding how to use these functions effectively enhances analytical capabilities,
streamlines workflows, and supports evidence-based decision-making.

Limitations and Considerations

While the TI-84 is a powerful tool, users should be aware of potential limitations:

- Assumption of Normality: The methods assume data is normally distributed; deviations
may lead to inaccuracies.
- Rounding Errors: Rounding to four decimal places is helpful, but in some contexts, more
precision might be necessary.
- Input Errors: Incorrect input of bounds or parameters can lead to erroneous results;
double-check inputs.

Additionally, understanding the underlying concepts of standardization, probability, and the
normal distribution enhances effective usage beyond mere calculator functions.

Conclusion

The TI-84 calculator serves as an invaluable asset for students, educators, and
professionals engaged in statistical analysis. Its normalcdf() and invNorm() functions
provide straightforward, accurate means to find areas under the standard normal curve and
related probabilities. By mastering these tools and adhering to best practices—such as
rounding to four decimal places—users can confidently interpret data, perform hypothesis
testing, and make informed decisions rooted in statistical evidence. As data-driven insights
continue to shape various fields, proficiency with such calculator functions remains a vital
skill in the analytical toolkit.
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