
Momentum Conservation in 
2-D



Yesterday’s proof

• Nothing about yesterday’s proof was specific to 1-D.

• This means that even in a 2-D collision, momentum is conserved.
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Conserving Momentum in 2-D

• Looking at it in terms of vectors,

• This means you can use sine and cosine law just like in 2-D Dynamics
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Alternatively,
• Just like how in 2-D Dynamics, you had the choice of doing sine and 

cosine law or components, you can use either here.

•  𝑝 =  𝑝′, so 𝑝𝑥 = 𝑝𝑥′ and 𝑝𝑦 = 𝑝𝑦′. 

• This becomes two 1-D conservation problems. 
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Example 1. Two drivers are approaching a 4-way stop. Driver 1 approaches from 
the west at 20 𝑚/𝑠. Driver 2 has an identical car and approaches from the south 
at 12 𝑚/𝑠. Neither of them stop and they collide, moving as one afterward. 
What is the velocity of the wreck?





Example 2. There’s a collision. Car 1 had a mass of 1100 𝑘𝑔 and approached with 
a velocity of 25 𝑚/𝑠 [𝐸 30° 𝑁]. Car 2 had a mass of 850 𝑘𝑔 with an unknown 
initial velocity. After the cars collided, car 1 had a velocity of 15 𝑚/𝑠 [𝑁 10° 𝑊]
and car 2 had a velocity of 20 𝑚/𝑠 [𝐸 70° 𝑆]. What was car 2’s initial velocity?









Example 3. A stationary watermelon explodes into three pieces. The first piece  
has a velocity of 9.0 𝑚/𝑠 [𝑁 5.0° 𝐸]. The second piece has twice the mass of the 
first and a velocity of 7.5 𝑚/𝑠 [𝑁 80° 𝑊]. The third piece has a third the second 
piece’s mass. Determine the third piece’s velocity.









Practice Problems

• pg 252, #2

• pg 253, #1, 2, 5


