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NYU Physics I—Term Exam 3
Problem 1: (from lecture 2018-10-16) Remember this free-body diagram
for the light table? We obtained an expression for the net torque on the
table when we put the reference point at the location at which the force NB
acts. What would we have obtained for the net torque if we had put the
reference point at the location at which the force NA acts? Keep the same
sign convention (counter-clockwise is positive torque).

Problem 2: (from lecture 2018-10-18) Without using a calculator, estimate
the sine of the angle 1.2 deg. Use the small-angle approximation! (Hint:
Degrees aren’t radians.)

Problem 3: (from bouncing worksheet) An elastic ball of mass m heads
at speed v towards a huge wall. Its initial velocity is at an angle of θ to the
normal. Imagine that the collision is perfectly elastic and the wall is perfectly
frictionless, so the “angle of incidence equals the angle of reflection”. What
is the magnitude of the momentum change of the ball (final minus initial)?
Give your answer in terms of the symbols in the diagram.

Problem 4: (from oscillations worksheet) The x-axis position x of a particle as a function of time is
x(t) = A cos(ωt) .
What is the maximum x-direction velocity vmax that the particle obtains in
this motion, and what is the period T of the velocity oscillation? Give your
answers in terms of A and ω.

Problem 5: (from Problem Set 5) A student of mass mstudent = 80 kg
stands at rest next to a block of ice of mass mice = 320 kg, also at rest, on
a frictionless frozen lake. The student pushes on the block. After the push is
completed, the block is moving in the positive x direction at 1 m s−1 relative
to the frozen lake. What is the student’s velocity (relative to the lake) after
the push?

Problem 6: (from Problem Set 6) If a block of mass M is dragged a
distance h across a horizontal floor, how much heat Q is generated? Assume
that the acceleration due to gravity is g, that the friction is kinetic with
coefficient µ, and that the force pulling the block is purely horizontal.
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