Supplement: Force and Momentum in Collisions

Collision 2: A blue cart is launched with initial speed 0.10 m/s toward a stationary red cart with
the same mass. A stiff spring is attached to the front of the stationary cart and both carts have
sensors that record the force by the spring during the collision, as shown in the image below.
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The details of the experimental setup are:

Initial speed of blue cart: 0.10 m/s  Mass of blue cart: 1.25 kg
Initial speed of red cart: 0 m/s Mass of red cart: 1.25 kg
Attached to force sensor: stiff spring

Below are velocity and force graphs for both carts during this collision.
o I

0.12 Collision 2: stiff spring ]

0.10

0.08
0.06

Velocity, Blue (m/s)

0.04

0.02
0.00

0.08
0.06
0.04
0.02

-0.02 Collision 2: stiff spring "

Velocity, Red (m/s)

220 225 2.30 2.35 2.40 2.45 250 2.55 2.60 265 2.70 275 2.80 2.85 2.90 295 3.00
Time (s)

Velocity vs time

0.0

-0.5

F,Blue J’

Collision 2: stiff spring v
-1.0

-1.5
Area:-0.10N"s

Force, Blue (N)

-2.0

-2.5

-3.0

3.0

Collision 2: stiff spring >

25

20
15 | Area: 0.09N-s

1.0

Force, Red (N)

0.5

0.0

2.20 225 2.30 2.35 2.40 2.45 2.50 255 2.60 2.65 2.70 275 2.80 285 2.90 295 3.00
Time (s)

force vs time with area under graph

Conceptual Resources team, Attending to Conceptual Resources in Physics, physport.org/curricula/acorn
License: CC-BY-NC 4.0 You can share and adapt for non-commercial purposes, if you credit the Conceptual Resources team.
Last updated October 2022.

1


https://www.physport.org/curricula/ACORN/about?S=S193#A193
https://www.physport.org/curricula/acorn
https://creativecommons.org/licenses/by-nc/4.0/

Supplement: Force and Momentum in Collisions

Collision 3: A blue cart is launched with initial speed 0.30 m/s toward a stationary red cart with
the same mass. A stiff spring is attached to the front of the stationary cart and both carts have
sensors that record the force by the spring during the collision, as shown in the image below.
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The experimental setup is as follows:

Initial speed of blue cart: 0.30 m/s  Mass of blue cart: 1.25 kg
Initial speed of red cart: 0 m/s Mass of red cart: 1.25 kg
Attached to force sensor: stiff spring

Below are velocity and force graphs for both carts during this collision.
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ACORN Physics Supplement: Force and Momentum in Collisions

Collision 4: A blue cart is launched with initial speed 0.60 m/s toward a stationary red cart with
the same mass. A soft spring is attached to the front of the stationary cart and both carts have
sensors that record the force by the spring during the collision, as shown in the image below.
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The experimental setup is as follows:
Initial speed of blue cart: 0.60 m/s  Mass of blue cart: 1.25 kg
Initial speed of red cart: 0 m/s Mass of red cart: 1.25 kg
Attached to force sensor: soft spring

Below are velocity and force graphs for both carts during this collision.
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Supplement: Force and Momentum in Collisions

Collision 5: A blue cart is launched with initial speed 0.35 m/s toward a stationary red cart with
the same mass. A soft spring is attached to the front of the stationary cart and both carts have
sensors that record the force by the spring during the collision, as shown in the image below.
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The experimental setup is as follows:

Initial speed of blue cart: 0.35 m/s  Mass of blue cart: 1.25 kg
Initial speed of red cart: 0 m/s Mass of red cart: 1.25 kg
Attached to force sensor: soft spring

Below are velocity and force graphs for both carts during this collision.
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ACORN Physics Supplement: Force and Momentum in Collisions

Collision 6: A blue cart is launched with initial speed 0.4 m/s toward a red cart with the same
mass that moves in the opposite direction. A soft spring is attached to the front of the stationary
cart and both carts have sensors that record the force by the spring during the collision, as shown
in the image below.
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The experimental setup is as follows:

Initial speed of blue cart: 0.4 m/s Mass of blue cart: 1.25 kg
Initial speed of red cart: -0.4 m/s Mass of red cart: 1.25 kg
Attached to force sensor: soft spring

Below are velocity and force graphs for both carts during this collision.
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Supplement: Force and Momentum in Collisions

Collision 7: A blue cart is launched with initial speed 0.55 m/s toward a stationary red cart with
the same mass. A stack of magnets is attached to the stationary cart and a copper tube is attached
to the moving cart, as shown in the image below.

The experimental setup is as follows:

Initial speed of blue cart: 0.55 m/s  Mass of blue cart: 1.25 kg
Initial speed of red cart: 0 m/s Mass of red cart: 1.25 kg
Attached to force sensor: magnets & copper tube

Below are velocity and force graphs for both carts during this collision.
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ACORN Physics Supplement: Force and Momentum in Collisions

Collision 8: A blue cart is launched with initial speed 1.33 m/s toward a stationary red cart with
greater mass. A soft spring is attached to the stationary cart, as shown in the image below.
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The experimental setup is as follows:

Initial speed of blue cart: 1.33 m/s  Mass of blue cart: 0.25 kg
Initial speed of red cart: 0 m/s Mass of red cart: 2.25 kg
Attached to force sensor: soft spring

Below are velocity and force graphs for both carts during this collision.
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Supplement: Force and Momentum in Collisions

Collision 9: A blue cart is launched with initial speed 1.33 m/s toward a stationary red cart with
greater mass. A stiff spring is attached to the stationary cart, as shown in the image below.
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The experimental setup is as follows:

Initial speed of blue cart: 1.33 m/s  Mass of blue cart: 0.25 kg
Initial speed of red cart: 0 m/s Mass of red cart: 2.25 kg
Attached to force sensor: stiff spring

Below are velocity and force graphs for both carts during this collision.
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ACORN Physics Supplement: Force and Momentum in Collisions

Collision 10: A blue cart is launched with initial speed 1.27 m/s toward a red cart moving the
opposite direction with greater mass. A stiff spring is attached to the stationary cart, as shown in
the image below.
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The experimental setup is as follows:

Initial speed of blue cart: 1.27 m/s  Mass of blue cart: 0.25 kg
Initial speed of red cart: -0.43 m/s  Mass of red cart: 2.25 kg
Attached to force sensor: stiff spring

Below are velocity and force graphs for both carts during this collision.
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