Physics 4A Winter 2026 Name_ SoL Tt m\l.
Exam 1

Show all your work for full credit. No calculators, electronic devices, scratch papers or note cards are allowed. Please
box your final answer.

1. A physics student, hoping to earn extra credit, conducts an experiment while riding an escalator at the mall. The
student tosses a ball straight up while riding the escalator and catches it. The escalator makes an angle B¢ with the
horizontal and has constant speed Ve;. The student on the escalator throws the ball with speed Vje , at position Xipe =
Xieg = 0, Yire = Yieg = 0 @s shown. Someone on the ground observes the experiment. According to the person on the
ground, what is the final position of the ball? That s, w%at is Xvgr Yﬂ,g
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2. Atruck is driving on a flat, horizontal circular track of radius r. Inside the truck compartment, a pendulum (a point
particle of mass m; attached to a string of length L) is hanging from the ceiling and makes an angle © with the vertical as
shown. On the floor of the truck, there is a penny of mass m, which doesn't slide as the truck circles the track. What is
the minimum coefficient of static friction, us between the penny and the truck floor? Your full-credit answer will be in
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3. Mass my is on top of m,. Both masses are on an incline of angle © and they are connected by a string which passes
around a pulley at the top of the incline as shown. The coefficient of kinetic friction between mzand mzis px, and
between m, and the incline is frictionless. Assume that the acceleration of mz is DOWN the incline (for now). Find E;g,
the acceleration of m; with respect to the ground in terms of w, mz, m2, ©, and g. By inspecting your answer for the
acceleration of m;, determine what would be required for m; to accelerate UP the incline.
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4. A mass M is connected to a spring of constant k; and initially compressing it by an amount X; from the equilibrium
position. The mass is allowed to move and at the equilibrium position the mass encounters (meets) a second spring of
spring constant k2. The mass, still in contact with the first spring, now begins to compress the second spring. This motion
is in one dimension only. Find the position where the mass will next be at rest compressing spring 2 and stretching

spring 1. That is, find X¢ C/DY\T\&O{'&QL




