PHYS117 – Dynamics & Waves –2016W1 	Tutorial week 13

Something a bit different this week: we have oscillations questions for practice from last week’s material, and the last chance for students to get input on their Learning Logs. 

You could offer tutorial groups a choice this week of how best to spend the time 



Solutions 

1. Mass and spring 
200 N/m. 10 rad/s. 0.5 ms/

2. Swing 
SHM approach gives 3.96 m/s. Conservation of energy gives 3.86 m/s. Discrepancy arises as cannot use small angle approx. reliably for this large initial displacement


3. Damped SHM 
Read off freq as 0.05 Hz. Calc b as 1/250kgs

4. Incomplete data SHM 
X(3) = -2.8 cm 
V(2) = - pi cm/s
V(3) = -pi/sqrt(2) cm/s






	Oscillations and waves practice problems	


1. Mass and spring. A mass of 2.0 kg rests on a smooth horizontal surface and is attached to a spring. A force of 10 N causes the spring to stretch by 0.050 m.
a) What is the spring constant?
b) What would be the time period of this mass-spring system?
c) What is the maximum speed of the mass after it is released?

2. Swing. Your little sister (25 kg) is sitting on a 3m long swing. If you pull her back a horizontal distance of 2.0m from her equilibrium point and let go, what is her speed at the bottom? (You could solve this problem using conservation of energy, but solve it by calculating the maximum speed of the system as a pendulum undergoing SHM. Hint: the amplitude in this case is the arc length as the swing is pulled back, i.e. L0)

A motion sensor measures her speed at the bottom to be lower than the value you calculated. What is wrong with your approach? 

3. Damped SHM. The initial amplitude of a 1kg mass undergoing SHM shown in the figure is 10 cm at t=0. Calculate the damping constant of the oscillations. 


[image: ]






4. Incomplete data SHM 

The following table shows values for position and velocity of
during the first period of oscillation of an object undergoing SHM. 
Can you help to fill in the blanks?

	t (s)			x (cm)			v (cms-1)
	0			4				0
	2			0
	3
	4			-4				0
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