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Explore 1D Screen
Explore vectors in 1D and discover how vectors add together.
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Explore 2D Screen

Experiment with vector addition in 2D. Specify vectors in Cartesian or polar coordinates, and see the
magnitude, angle, and components of each vector.
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Lab Screen
Play with two sets of vectors and compare their sums. Add up to 10 vectors of the same type.
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Equations Screen

Experiment with vector equations and compare vector sums and differences. Customize the base
vectors or explore scalar multiplication by adjusting the coefficients in equation.
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Insights into Student Use

¢ The difference between the Cartesian and polar coordinate modes is subtle, and some students may
not pick up on the difference on their own.

e |f students are given opportunity to explore the sim without explicit directions, they will discover which
vector representation makes the most sense for them. They may use different representations for
different problems.
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Customization Options

Query parameters allow for customization of the simulation, and can be added by appending a '?' to the
sim URL, and separating each query parameter with a ‘&’. The general URL pattern is:
.html?queryParameterl&queryParameter?2&queryParameter3

For example, in Vector Addition, if you only want to include the 1st and 2nd screens (screens=1, 2),

with the 2nd screen open by default (initialScreen=2) use:
https://phet.colorado.edu/sims/html/vector-addition/latest/vector-addition_all.ntml?screens=1,2&initialScreen=2

To run this in Spanish (locale=es), the URL would become:
https://phet.colorado.edu/sims/html/vector-addition/latest/vector-addition_all.html?locale=es&screens=1,2&initialScreen=2

&3 Indicates this customization can be accessed from the Preferences menu within the simulation.

Query Parameter and Description

Example Links

screens - specifies which screens are included in
the sim and their order. Each screen should be
separated by a comma. For more information, visit
the Help Center.

initialScreen - opens the sim directly to the
specified screen, bypassing the home screen.

€ locale - specify the language of the simulation
using ISO 639-1 codes. Available locales can be
found on the simulation page on the Translations
tab. Note: this only works if the simulation URL
ends in “_all.html”.

allowLinks - when false, disables links that
take students to an external URL. Default is true.

supportsPanAndZoom - when false, disables
panning and zooming using pinch-to-zoom or
browser zoom controls. Default is true.

Complex Controls

screens=1
screens=2,1
initialScreen=1
initialScreen=3

locale=es (Spanish)
locale=fr (French)

allowLinks=false

supportsPanAndZoom=false

e To translate a vector, grab its body. To stretch or rotate a vector, grab its tip.

e There are two snapping modes — Cartesian (left) and polar (right). In Cartesian
mode, the vectors snap to integer <x, y> values. In polar mode, the vectors snap to
integer <r, 0> values with the angle adjusting in steps of 5°.

Model Simplifications

%)

e The tail of the vector is restricted to the bounds of the graph. To prevent overly large vectors, the tip of
the vector cannot be stretched beyond the bounds of the graph. However, the tip of the vector is
allowed to escape the graph when translating the vector.
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https://en.wikipedia.org/wiki/List_of_ISO_639-1_codes
https://phet.colorado.edu/en/simulations/vector-addition/translations
https://phet.colorado.edu/en/simulations/vector-addition/translations
http://phet.colorado.edu/en/help-center/quick-tips#q57-header
https://phet.colorado.edu/sims/html/vector-addition/latest/vector-addition_all.html?screens=1
https://phet.colorado.edu/sims/html/vector-addition/latest/vector-addition_all.html?screens=2,1
https://phet.colorado.edu/sims/html/vector-addition/latest/vector-addition_all.html?initialScreen=1
https://phet.colorado.edu/sims/html/vector-addition/latest/vector-addition_all.html?initialScreen=3
https://en.wikipedia.org/wiki/List_of_ISO_639-1_codes
https://phet.colorado.edu/en/simulations/vector-addition/translations
https://phet.colorado.edu/sims/html/vector-addition/latest/vector-addition_all.html?locale=es
https://phet.colorado.edu/sims/html/vector-addition/latest/vector-addition_all.html?locale=fr
https://phet.colorado.edu/sims/html/vector-addition/latest/vector-addition_all.html?allowLinks=false
https://phet.colorado.edu/sims/html/vector-addition/latest/vector-addition_all.html?supportsPanAndZoom=false
https://phet.colorado.edu/sims/html/vector-addition/latest/vector-addition_all.html?screens=1,2&initialScreen=2
https://phet.colorado.edu/sims/html/vector-addition/latest/vector-addition_all.html?locale=es&screens=1,2&initialScreen=2

e The model allows 180° to have a positive or negative sign. In polar mode, the sign will depend on the
direction of approach — positive if rotating counterclockwise, negative if rotating clockwise. To change
the sign, click the vector head and move the cursor slightly up or down. In Cartesian mode, 180° will
always be positive due to the way the y-coordinate snaps to zero.

¢ The vector labels are grabbable and can be used to translate the vectors within the graph. This may be
particularly useful for touch devices with smaller screens.

e The goal of the projection-style component view is to collect the components along the axes. It is not
meant to show true projection onto the axes.

e On the Equations screen, vectors ¢ and f are always calculated from the values of the other vectors in
the equation.

Suggestions for Use

Sample Challenge Prompts

e Describe a vector in your own words.

¢ Explain a method to add vectors.

e Compare and contrast the component styles.

e Decompose a vector into components.

¢ Describe what happens to a vector when it is multiplied by a scalar.

¢ Arrange vectors graphically to represent vector addition or subtraction.

See all published activities for Vector Addition here.
For more tips on using PhET sims with your students, see Tips for Using PhET.

Rouinfar, Blackman, January 2026


http://phet.colorado.edu/en/simulation/vector-addition/activities
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