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How to Do a Cross Product on the TI Nspire CX CAS

When you’re tackling vector algebra in physics or engineering, the cross product is a staple operation that can

quickly become a stumbling block if you’re not familiar with your calculator’s interface. The TI Nspire CX CAS, with

its powerful CAS (Computer Algebra System) and user �friendly interface, makes computing the cross product

straightforward once you know the steps. In this guide we’ll walk you through every detail—from setting up vectors

to interpreting results—so you can confidently solve problems on the fly.

Why the Cross Product Matters

The cross product, also called the vector product, produces a third vector that is perpendicular to the two input

vectors. It’s essential in many contexts: finding torque in mechanics, determining normal vectors to planes in

geometry, and computing magnetic forces in electromagnetism. Because the Nspire CX CAS can handle symbolic

and numeric vectors, it’s ideal for both classroom assignments and real �world calculations.

Getting Started: A Quick Overview of the TI Nspire CX CAS

The TI Nspire CX CAS combines a classic calculator layout with advanced algebraic capabilities. Key features

relevant to cross product calculations include:

•  Vector and Matrix Entry – Direct input of vectors and matrices in list format.

•  CAS Functions – Built �in commands like CrossProd and VectorProduct.

•  Graphing and 3 �D View – Visualize vectors in 3 �D space.

•  Symbolic Computation – Solve for unknowns or simplify expressions.

Before diving into the cross product, make sure your calculator is on the correct mode. Press Home, choose

Calculator, and then switch to CAS by pressing Ctrl + 1 (or selecting the CAS icon). This ensures you’re in a

context that understands advanced vector operations.

Step �by �Step: Computing a Cross Product

1. Entering the Vectors

Vectors are entered as lists. For a 3 �dimensional vector, type:

[x1, y1, z1]

Replace x1, y1, and z1 with the numerical or symbolic components. For example, to enter vector a = (2, 3, 4), type:

[2, 3, 4]

Press Enter to store the vector. Repeat the process for the second vector b = (5, 6, 7):

[5, 6, 7]

2. Using the Built �In Cross Product Function

The Nspire CX CAS provides a direct function called CrossProd. The syntax is simple:



CrossProd([x1, y1, z1], [x2, y2, z2])

Enter the command in the calculator’s main window. For our example:

CrossProd([2, 3, 4], [5, 6, 7])

Press Enter and the calculator returns the cross product vector:

[-3, 6, -3]

That’s the vector perpendicular to both a and b with magnitude equal to the area of the parallelogram they span.

3. Verifying the Result Manually

It’s a good habit to double �check the result, especially when dealing with symbolic components. The cross product

formula for vectors u = (u1, u2, u3) and v = (v1, v2, v3) is:

u × v = [(u2*v3 - u3*v2), (u3*v1 - u1*v3), (u1*v2 - u2*v1)]

Using the calculator, compute each component separately:

1.  u2*v3 - u3*v2 !’ 3*7 - 4*6 = 21 - 24 = -3

2.  u3*v1 - u1*v3 !’ 4*5 - 2*7 = 20 - 14 = 6

3.  u1*v2 - u2*v1 !’ 2*6 - 3*5 = 12 - 15 = -3

As you can see, the manual calculation matches the CAS output.

4. Handling Symbolic Vectors

When one or both vectors contain variables, the CAS can still compute the cross product symbolically:

CrossProd([a, b, c], [d, e, f])

Press Enter and the calculator returns:

[(b*f - c*e), (c*d - a*f), (a*e - b*d)]

These expressions can be simplified or evaluated further by substituting specific values.

5. Using the Alternative Function VectorProduct

Some users prefer the VectorProduct syntax, which is essentially an alias for CrossProd:

VectorProduct([x1, y1, z1], [x2, y2, z2])

Both functions produce identical results. Choose the one you find more intuitive.

Visualizing the Cross Product in 3 �D

Seeing vectors in three dimensions can clarify the direction of the cross product. The Nspire CX CAS offers a

built �in 3 �D graphing tool:

1.  Press Graph !’ 3 �D Graph.

2.  Enter your vectors as arrows using the Vector tool.

3.  Plot both input vectors and then plot the cross product vector.

4.  Adjust the view (rotate, zoom) to confirm that the resulting vector is orthogonal to the plane spanned by the 

originals.

Visual confirmation is especially useful when teaching students or debugging complex problems.

Troubleshooting Common Issues

1. Mismatched Vector Lengths



If you attempt to cross two vectors of different dimensions (e.g., 2 �D with 3 �D), the calculator will return an error.

Always ensure both vectors are 3 �dimensional. For 2 �D vectors, you can append a zero as the third component:

CrossProd([x1, y1, 0], [x2, y2, 0])

2. Forgetting to Press Enter

The Nspire CX CAS only evaluates expressions when Enter is pressed. If you type a command and the calculator

appears unresponsive, double �check that you’ve hit Enter.

3. Misinterpreting the Result’s Sign

Cross product direction follows the right �hand rule. If your result seems reversed, verify the order of your input

vectors. Swapping the order changes the sign of the output.

4. Working with Mixed Numbers and Fractions

When you mix integers and fractions, the calculator automatically converts to a common format. For example:

CrossProd([1/2, 2, 3], [4, 5/3, 6])

Result: [-14/3, 9/2, -13/6]. The CAS handles simplification, but you can further reduce fractions manually if needed.

Advanced Tips and Tricks

1. Using the Det Function for Cross Product Components

The cross product can be derived from the determinant of a 3×3 matrix:

CrossProd(u, v) = det | i  j  k |

                        | u1 u2 u3 |

                        | v1 v2 v3 |

In the Nspire, you can compute each component by building a 3×3 matrix and using Det:

Det( Matrix([ [1, 0, 0], [0, 1, 0], [0, 0, 1] ] ) )

While this is more verbose, it’s useful for learning the underlying mathematics.

2. Storing Results for Later Use

After computing a cross product, you can assign it to a variable for reuse:

c := CrossProd([2, 3, 4], [5, 6, 7])

Now c holds the vector [-3, 6, -3], and you can reference it in subsequent calculations.

3. Calculating the Magnitude of the Cross Product

The magnitude of the cross product equals the area of the parallelogram defined by the two vectors. Use the

VectorNorm function:

VectorNorm(CrossProd([2, 3, 4], [5, 6, 7]))

Result: 6, confirming that the area is 6 square units.

4. Normalizing the Cross Product

To obtain a unit vector perpendicular to the plane, divide by its magnitude:

Normalize(CrossProd([2, 3, 4], [5, 6, 7]))

Result: [-0.5, 1, -0.5], a unit vector orthogonal to both input vectors.



Practical Applications

Physics: Torque Calculation

Torque <B�—2�FVf–æVB��2�"
r� .̀ On the Nspire CX CAS, simply input the position vector r and force vector F:

CrossProd([x, y, z], [Fx, Fy, Fz])

The resulting vector gives both the magnitude and direction of torque.

Engineering: Normal Vectors to Surfaces

When designing a component, you often need a normal vector to a surface defined by two direction vectors.

Compute the cross product to find that normal:

n := CrossProd([v1x, v1y, v1z], [v2x, v2y, v2z])

Normalize if you need a unit normal for stress calculations.
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