
SP211 Worksheet 17

9.1 Energy Overview

9.2 Work and Kinetic Energy for a Single Particle

9.3 Calculating the Work Done

----- Problem 1 ----- A 7 kg block is moving across a horizontal frictionless floor at vx = 2 m/s
when an applied force on the block is initiated and then held constant. This applied force is magnitude
25 N and it is directed at 34◦ above the +x axis.

• Using an energy approach, compute the block’s speed after 3 m of sliding.

----- Problem 2 ----- A 0.48 kg cart rolls down a ramp inclined at 19◦. A constant applied force
directed up the ramp slows the cart down and brings it to rest over a distance of 0.46 m (along the
ramp). At the instant the applied force is initiated, the cart has a speed of 2.2 m/s.

• Using an energy approach, compute the magnitude of the applied force as the cart was brought
to rest.

----- Problem 3 ----- Suppose that the net force acting on a 0.84 kg particle is characterized
by the function Fx = 20 e−x where Fx is in Newtons and x is in meters. The particle has an initial
velocity vi x = +2.4 m/s at its initial position xi = +1.3 m.

• What will be the particle’s velocity once it reaches very large values of x?*

* The force function is exponential decay. We start with a force evaluated at xi = 1.3. Any xf that
produces a force much much smaller than at the start will do fine. If doing the integral by hand,
xf = ∞ is the natural choice. If using num-solv, xf = 100 m will certainly do the job (even 10 m
would be totally fine, try them both!).

Answers:

1. v_f = 4.665 m/s

2. F_app = 4.06 N

3. v_f = 4.329 m/s


