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Assessed problem 

There is no assessed problem this week. 

Homework problems 

Attempt these in your own time; if you have problems, ask at your tutorial. 

Note that because this last problem sheet is handed out before the last lecture, 

there will be some questions that you won’t be able to answer for a few days. 

1. A person walks with a speed of 1 𝑚/𝑠 from the centre to the edge of a 

horizontal circular platform which is rotating about a vertical axis through 

its centre at an angular velocity of 1 𝑟𝑎𝑑/𝑠. Calculate the magnitude of the 

resultant horizontal force experienced by the person, as a fraction of their 

weight, due to the rotation when they are 4 𝑚 from the centre. 

 

2. A plumb-line of length 2 𝑚 hangs from the roof of a train at a latitude of 

52∘𝑁. If the train travels due East at a constant 160 𝑘𝑚/ℎ𝑟, calculate the 

magnitude and direction of the horizontal displacement of the plumb-bob. 

 

3. If a mass is to move in a straight line in a rotating frame, it must be subject 

to a real force to counteract the Coriolis force. If a uniform 20 𝑘𝑚/ℎ𝑟 wind 

blows West to East across the UK (58.5∘𝑁 to 50∘𝑁), what pressure 

difference between the North and South of the country is required to 

maintain this wind direction? The density of air is 1.3𝑘𝑔/𝑚3. 

 

4. A heavy disc with a radius of 0.2𝑚 is free to rotate about its axis. It rotates 

at 300 𝑟𝑎𝑑/𝑠 with its axis horizontal, supported at a distance of 0.15m 

from the centre of mass of the disc: how long does it take to precess once 

around the supporting point? 
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Tutorial problem 

This is a problem that your tutor might choose to cover during the tutorial. It is not 

as quick to answer as it looks. 

A ring, disc and sphere, each of uniform composition and radius 𝑅, roll without 

slipping down a 10𝑚 slope that makes an angle of 30∘to the horizontal.  

Calculate how long each takes to reach the bottom. 

The moments of inertia of a ring, disc and sphere are 𝑀𝑅2, 
1

2
𝑀𝑅2 and 

2

5
𝑀𝑅2 

respectively. 

  


