PHYS117 – Dynamics & Waves –2016W1	Tutorial week 2
Problem solving strategies in 1d kinematics 

Work through these problems in order in your groups. Your tutorial TA will help you get started on the first. All groups should try and tackle the first two, the third one is valuable math practice if you feel a bit rusty. The final one is just for fun….

Note that problems we will use from the Mechanics text that have numerical answers can be looked up online on the book homepage. Other solutions will be posted online after a week or so. 
[bookmark: _GoBack]Q1: Stone-throw problem: A classmate leaves you a phone message betting you cannot throw a stone high enough so it lands on the roof of a 20m high building. As you stare out of the window contemplating the challenge, the well in the courtyard gives you an idea. You drop a stone into the well and hear a splash 4s later. Then you select another stone and throw it down the well as hard as you can, and this time you hear the splash 3s later. After a quick calculation, you can call your friend back. Do you accept the challenge or not? 
Q2: Flea jump problem (textbook 3.23) Some fleas can jump as high as 30cm. The flea only has a short time to build up speed — the time during which its center of mass is accelerating upward but its feet are still in contact with the ground. Make an order-of-magnitude estimate of the acceleration the flea needs to have while straightening its legs, and state your answer in units of g, i.e., how many “g’s it pulls.” (For comparison, fighter pilots black out or die if they exceed about 5 or 10 g’s.) 
Q3: Parachute jumping (textbook 3.25)
[image: ] 
Q4: Fermi problem. Estimate the annual cost in $ of street-lighting Vancouver, assuming all lights are still the old-fashioned sodium lamps. How much money can be saved each year by switching to higher-efficiency LED lamps, which are 50% more efficient than sodium lamps? 
(Note that there is no absolutely correct answer here, that’s why the question asks you to estimate. It’s all about the strategy you take to get there.) 
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25 A person is parachute jumping. During the time between
when she leaps out of the plane and when she opens her chute, her
altitude is given by an equation of the form

y=b-c(t+ke ),

where ¢ is the base of natural logarithms, and b, ¢, and k are con-
stants. Because of air resistance, her velocity does not increase at &
steady rate s it would for an object falling in vacuum.

(8) What units would b, ¢, and & have to have for the equation to
make sense?

(b) Find the person’s velocity, v, s a function of time. [You will
need o use the chain rule, and the fact that d¢)/dz =¢*]
(c) Use your answer from part (b) to get an interpretation of the
constant c. [Hint: e~ approaches zero for large values of z.]

(d) Find the person’s acceleration, a, as a function of time. |
(€) Use your answer from part (d) to show that if she waits long
enough to open her chute, her acceleration will become very small.




