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Homework 2
Due Thursday the 22 of September

1. A yacht moves in a lake. The captain started to analyze the motion of the yacht

when its speed was v0. The captain realized that the yacht is slowed by the water by a force

F = −αeβv. (i) Find an expression for the speed, v(t). (ii) Find the time for the yacht to

stop. (iii) Find the distance for the yacht to stop.

2. The speed of a particle of mass m moving in one dimension changes with the distance

as

v(x) = αx−β. (1)

Assume v(x = 0) = 0 at time t = 0. (i) Find the force F (x) responsible for such a motion.

(ii) Determine x(t). (i) Determine F (t).

3. A particle of mass m moving in one dimension has speed

v(x) = α/x, (2)

where x is its displacement. Find the force F (x) responsible.

4. A particle of charge e and mass m moves in between of two plates of a stationary

capacitor. The electric field of the capacitor is given by ε(t) = ε0 cos(ωt), where ε0 is a

constant vector. At time t = 0 the particle was located at r0 and had a velocity v0 relative

to the capacitor plates. Find the location (coordinates) and the velocity of the particle at

any given time. (Hint. Particle moves in the plane composed by the vectors ε0 and v0.

Chosing x-axis along ε0 you will insure that the force vector has the following components:

Fx = ε0 cos(ωt), Fy = 0, Fz = 0. Since the vector v0 is given, this implies that its components

in the chosen coordinate system are also given: v0 = (v0,x, v0,y).

5. A time dependent force Fx(t) acts on a particle of mass m. Find a general expression

for the coordinate, x(t) assuming that x(t0) = x0. (Hint: Write the general solution of the

equation of motion, mẍ(t) = Fx(t), in terms of integrals. No integral needs to be evaluated.)
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