
Kinematics Practice Problem Starts PHY 007B, Spring 2026

Slope and pulley
A block of mass M is initially still on a frictionless slope set at an angle α. It is attached via a
rope hung across a frictionless pulley to a hanging block of mass m. Depending on the angle of the
slope and the masses of the blocks, they might stay still, or end up moving in either direction.
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Drag race
A car of length L participates in a race with a strange requirement: the car must be stopped
immediately after crossing the finish line a distance D away, and the race is only finished once the
whole car crosses the finish line. The car can accelerate with an acceleration ax,+ > 0 and brake
with an acceleration ax,− < 0.
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Newton’s Laws Notable forces Kinematics

1. F⃗net = 0 ⇐⇒ a⃗ = 0 |Fg| = mg, g = 10 m/s2 vx = dx
dt , ax = dvx

dt

2. F⃗net = ma⃗ |Ffriction| = µ|Fnormal| For ax constant:

3. F⃗by A on B = −F⃗by B on A vf,x − vi,x = ax∆t
xf − xi = vi,x∆t+ 1
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