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Calculating the cross product of two vectors is a fundamental
operation in physics, engineering, and advanced mathematics.
Whether you are analyzing torque, magnetic forces, or the area
of a parallelogram, the cross product provides a vector that is
perpendicular to the original two. For students and professionals
who rely on the Texas Instruments TI-Nspire CX CAS, performing
this operation efficiently can save time and reduce errors. This
guide will walk you through every step of how to do cross
product on TI-Nspire CX CAS, from basic vector entry to
interpreting results. By the end, you will be able to compute cross
products with confidence and understand the underlying
concepts that make this calculator a powerful tool for vector
analysis.

UNDERSTANDING THE CROSS PRODUCT

Before diving into calculator keystrokes, it helps to recall what
the cross product represents. Unlike the dot product, which yields
a scalar, the cross product of two vectors in three-dimensional
space produces a third vector that is orthogonal to both. This
result’s magnitude equals the area of the parallelogram spanned
by the original vectors. The direction follows the right-hand rule.
On the TI-Nspire CX CAS, the cross product function is built into
the calculator's CAS (Computer Algebra System), meaning you
get exact symbolic results when possible, along with decimal
approximations when needed.

When to Use the Cross
Product

Common applications include:

e Computing torque: T=r x F

e Finding a normal vector to a plane defined by two vectors
e Calculating the area of a triangle or parallelogram in 3D

e Solving problems in electromagnetism (e.g., Lorentz force)
e Determining angular momentum

Having a clear understanding of these applications will help you
verify your calculator results and apply them correctly in
assignments.

PREPARING YOUR TI-NSPIRE CX CAS FOR THE CROSS
PRODUCT

The TI-Nspire CX CAS is a graphing calculator with a full computer
algebra system. To compute a cross product, you first need to
enter vectors in the correct format. The calculator supports both
row vectors and column vectors, but for cross product, the built-
in crossP () function expects two vectors of dimension 3.

Step 1: Access the
Calculator Application

Press the home key, then select the Calculator icon (usually the
first icon in the top-left). This opens a blank calculation screen

where you will type your commands.

Step 2: Enter the First
Vector

Vectors on the TI-Nspire CX CAS are entered using square
brackets. For example, to enter the vector a = [1, 2, 3], type:

[1,2,3]

Press enter. The calculator will display the vector as a row. If you
prefer a column vector, you can use the matrix template
available from the doc menu, but for cross product, the row
format works perfectly.

Step 3: Enter the Second
Vector

Similarly, define your second vector, say b = [4, 5, 6]. Type:
[4,5,6]

Press enter. Now you have both vectors stored in the calculator’s
memory if you assigned them to variables, but for a one-time

calculation you can simply use them directly in the cross product
function.

USING THE CROSSP() FUNCTION

The TI-Nspire CX CAS provides a dedicated command:
crossP(vectorl, vector2). This is the cleanest and fastest
method for how to do cross product on TI-Nspire CX CAS.

Method A: Direct Entry into
the Calculator

At the calculator prompt, type:
crossP([1,2,3]1,[4,5,6])
Press enter. The calculator will output [-3, 6, -3] as the

cross product. This result is exact and can be verified manually.
You can also use variables if you have stored vectors.

Method B: Using the
Catalog

If you prefer to browse commands, press the catalog key (a
button with a book icon). Use the alphabetical index to scroll
down to crossP(. Select it and press enter. The command will
appear on the screen, and you can then type your two vectors
separated by a comma and close the parentheses.

Method C: Using the Math
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Template

Press ctrl + catalog to open the Math Templates. Navigate to
the Vector section. You will see a template for the cross product.
Select it, fill in the two vectors in the placeholders, and press
enter. This method is visual and can help avoid syntax errors.

STORING VECTORS FOR REPEATED USE

For longer work sessions, it is convenient to store vectors in
variables. To assign a vector to a, type:

a:=[1,2,3]

Press enter. The calculator will show the vector. Similarly, assign
b:=[4,5,6]. Then compute the cross product with:

crossP(a,b)

This approach is especially useful when you need to compute
multiple cross products involving the same vectors or when you
are combining them with other operations like dot products or
norms.

COMMON ERRORS AND HOW TO AVOID THEM

Even experienced users sometimes encounter issues. Here are
the most frequent pitfalls when learning how to do cross
product on TI-Nspire CX CAS:

Vectors Must Be Three-
Dimensional

The cross product is only defined for 3D vectors. If you enter a 2D
vector (e.g., [1,2]), the calculator will return an error message:
“Dimension error”. Make sure both vectors have exactly three
components. If you are working in two dimensions, you can
artificially add a zero for the third component (e.g., [1,2,0]) to
compute a cross product that points in the z-direction.

Using Correct Parentheses
and Brackets

Always enclose vectors in square brackets. If you use
parentheses or curly braces, the calculator may interpret them as
function arguments or sets. The correct syntax is
crossP([x,y,z],[u,v,w]).

Missing Comma Between
Vectors

In the crossP command, you must separate the two vectors with
a comma. Forgetting the comma will result in a syntax error. For
example, crossP([1,2,3]1[4,5,6]) is invalid. Always include
the comma.

ADVANCED USAGE: SYMBOLIC CROSS PRODUCT

One of the strengths of the TI-Nspire CX CAS is its ability to
handle symbolic variables. Instead of numeric entries, you can
use variables like a, b, ¢ as components. For instance, define
vli:=[x,y,z] and v2:=[p,q,r]. Then compute
crossP(vl,v2). The result will be [y*r - z*q, z*p - Xx*r,
x*q - y*pl. This is extremely helpful for deriving formulas or
checking symbolic homework.

Combining Cross Product
with Other Functions

You can nest the cross product inside other operations. For
example, to compute the scalar triple product (a - (b x c)), you
would type:

dotP(a,crossP(b,c))

Or compute the magnitude using the norm function
norm(crossP(a,b)). The TI-Nspire CX CAS handles these
combinations seamlessly. This flexibility is why knowing how to
do cross product on TI-Nspire CX CAS is a building block for
more complex vector calculus.

VISUALIZING THE CROSS PRODUCT

The TI-Nspire CX CAS also has a graphing capability. You can plot
vectors in 3D to see the cross product result visually. Although
not required for computation, visualization reinforces
understanding.

Steps to Plot Vectors

1. Open the Graphs application from the home screen.

2. Press menu > View > 3D Graphing.

3. Define vectors as parametric lines or use the 3D
Geometry tools (available on newer OS).

4. Enter components of your vectors.

5. Add the cross product vector to see its orthogonal
relationship.

This step is optional but valuable for visual learners.

CHECKING YOUR RESULTS MANUALLY

Even with a CAS calculator, it is wise to verify cross products
manually from time to time. The manual formula is: a x b =
[azbs - asb2, asb: - ai1bs, aib2 - a:zbi]. For example, with
a=[1,2,3] and b=[4,5,6]:

e x-component: (2x6) - (3x5) =12-15=-3
e y-component: (3x4) - (1x6) =12-6=6
e z-component: (1x5) - (2x4) =5-8 =-3

This matches the calculator result [-3, 6, -3]. Regular checks
strengthen your understanding and build trust in the device.

TIPS FOR EFFICIENCY

To master how to do cross product on TI-Nspire CX CAS and
become faster, consider these tips:

¢ Use the “ans” variable: After computing a cross product,
you can immediately use the result in another operation by
typing ans and pressing enter.

e Create a vector shortcut: If you frequently work with the
same vectors, define them once in a document and reuse
them across pages.

e Learn keyboard shortcuts: Press ctrl + 5 to open the
Math Templates quickly, then select the cross product icon.

¢ Use the history: To modify a previous cross product
command, scroll up with the arrow key and edit the line
instead of retyping.

TROUBLESHOOTING

If you encounter unexpected results:
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1. Check that both vectors have three components.

2. Ensure your calculator is in the correct mode (e.g., radian
vs. degree does not affect cross product, but it can affect
related trigonometric calculations).

3. If using symbolic variables, verify they are not already
assigned numeric values. Use DelVar to clear them if
needed.

4. Update your calculator’s operating system to the latest
version, as older OS versions may have bugs.

CONCLUSION

Computing a cross product on the TI-Nspire CX CAS is

straightforward once you understand the syntax and the function
crossP (). Whether you are a student tackling vector calculus
homework or an engineer analyzing forces, this calculator
simplifies the process and delivers exact results. By following the
steps in this guide, you have learned how to do cross product
on TI-Nspire CX CAS using direct entry, the catalog, or math
templates. You also learned how to store vectors, avoid common
errors, and even perform symbolic cross products. With practice,
these operations will become second nature, allowing you to
focus on the deeper concepts behind vector mathematics. The TI-
Nspire CX CAS remains a trusted companion for anyone working
with 3D vectors, and mastering the cross product is a key step
toward using it to its full potential.



