
Physical Problem Solving

Assignment 1: Classical Mechanics

Due Date: Tuesday 20 Sept, 2016 during class

Notes: This Assignment will be worth 10% of your final mark. You may work in groups, but you
must submit your own copy in your own words.

1 Box, Pulley and Incline

Consider the system below but with mA = 300 kg and mB = 100 kg. The coefficient of friction
between the box and the plane is µ = 0.1. If the system starts from rest, how far will the box fall
down the incline when it reaches a speed of vf = 3 m/s?

NOTE: DO NOT USE THE MASSES ON THE DIAGRAM! USE mA = 300 kg, mB = 100 kg!!

2 Boat Problem II

Alice, with mass m1, and Bob, with mass m2 > m1, stand on opposite ends of small symmetric
boat of mass M and length L. How far does the boat move if they trade places?
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3 Multiple Pulley Problem

In the system below, an external force is pulling on the free end of the rope in such a way that its
acceleration is a. Find the acceleration of each of the boxes? Express your answer in terms of m1,
m2 and a.

m1 m2

a

4 Space Probe

A space probe moving with a speed v0 explodes during its flight and falls apart into three pieces of
the same mass. One part continues flying in the original direction, while the two remaining parts
fly in different directions forming angles of +60o and −60o with respect to the original direction of
motion (and within the same plane). The energy released during the explosion is twice as large as
the kinetic energy that the space probe had just before the explosion. Determine the speed of the
individual pieces immediately after the explosion.
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