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Making Connections Assignment:

Nature & Conservation 
of Energy
Important note about expectations: 
In the last half of grade 11 university-level physics, assignments are marked much heavier in terms of format and communication. This is done in preparation for grade 12 physics, where these increased expectations are demanded from the first day. You have had enough practice and have lost enough marks in the 1st half of the course – now it is time to show how your format skills have advanced and developed. Thus, the assessment weightings will be significantly higher on this and future assignements. With that said, the following are no longer level 4 expectations. These are the criteria that are now expected from everyone:

· Solutions must be written in the space provided on these sheets. Only work written on these sheets will be marked. 

· All general formulas must be rewritten with the variable to be solved for fully isolated before any “plug-ins” occur. As well, these formulas will be written using perfect and proper variables / format. Formulas not isolated will receive no mark. If you are still misrepresenting variables with the wrong letter (or the wrong “case”), you will receive no mark for your formulas. 
· Plug-in lines will feature units on every number. No math work of any kind will be performed in the plug-in line – even simple calculations. 

· Final answers with wrong or missing units will be considered incomplete and no marks given – even if the magnitude of the worked-out answer is correct. 

· No further work will be shown other than a plug-in line and the final answer. Further lines of work will be consider rough-work, for which mark deductions apply. No rough work of any kind should be shown on formal assignments. 

· Primary “proof” must be shown for any and all values used on this assignment that are not found in the typed questions. This will entail printing or photocopying your sources, clearly highlighting the value(s), and attaching these pages to the back of this assignment. 
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1. 
The Jetscream amusement ride at Canada’s Wonderland is 
a metallic monster that starts off by swinging like a 
pendulum until the velocity becomes so great that it swings 

completely around. 


In the beginning, it starts moving back and forth. 

Each time the ride passes by “ground zero” (or the 6:00 
position, if you want to think of it like a clock) the speed 
builds by 3.5 m/s. 


(a) 
Assuming 100% energy conservation, how many 

passes of “ground zero” must the ride make before 

building up enough kinetic energy at the lowest 

point to just make it to the highest point and be 

suspended there, upside-down, at momentary rest?
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(b) 
If, while suspended upside down, a typical rider’s harness broke and he/she fell 


out, how fast would they be traveling after falling 75% of the distance to the 


ground? Using only conservation of energy formulas, derive a single formula that 


will give you the answer. Then fully isolate your formula for velocity. Finally, 


plug in and solve. 
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If you think this is a ridiculous question because of the rarity of the situation, you may be shocked by the following: 
http://www.rideaccidents.com
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2. 




You are driving home at 85 km/h 








from a March Break vacation at Holiday Valley. 






Suddenly, you realize that you’ve spent an entire 






week looking at the American (Imperial system) 






portion of your speedometer.  It dawns on you that 






you aren’t traveling 85 km/h – it is 85 mph. 






Just as you realize this, you see a speed trap 100 






meters ahead of you. Knowing that flashing your 






brake lights will be an automatic admission of guilt 






(and probably get you pulled over), you remove 

your foot from the accelerator and decide to coast, praying that you slow down in time. 
Nevertheless, the cop’s radar gun tags you as still traveling too fast. You get stopped, and 
are informed that you were traveling at 110 km/h when you passed by the police car. 
Without calculating or using the deceleration value of the car (in other words, use energy formulas), solve for the coefficient of friction between your tires and the road). 
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3. 
A group of university students devise a poorly thought-out plan. They build a 
contraption that, when dragged across the ground, creates heat energy. Their device 
somehow converts this heat it into electrical energy, for use in regular household circuits. 
As such, the device is built as a possible electrical generator to circumvent using  
electricity purchased from Ontario Hydro. 


The device consists of a 200 kg block of metal being dragged across a surface with 

μ = 0.3 as the coefficient of friction. They drag the block with an applied force of 


1 063 N for 10 minutes. 70% of the heat energy produced is successfully converted into 
electrical power. 

(a) 
If this energy was used in the household, how much less would the energy bill be 


at the end of the month. In other words, how much will this electricity be worth? 


(under Ontario Hydro’s current pricing structure). 
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(b) 
Although your answer in (a) may be significant, the original question identified 


the device as a “poorly thought out plan”. Indeed it is – but why? This is totally 


open-ended. Argue why this is a poor device. You should use calculations and 


numbers that really reinforce what you are trying to argue. Finally, using what 


you have learned in this unit about energy, indicate what they could do to make 


the device practical in some way. 
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