PHYS305: Energy                 HW#3 Fall 2025                Dr. Amir

Questions

1. Why does deforestation contribute to global warming? 

Plants breathe in CO2 and give off O2 as they perform photosynthesis. Thus, forests can absorb some of the carbon dioxide produced by burning fossil fuels. 

2. If the temperature of the earth rises enough so that the polar ice caps begin to melt, would this melting cause the global temperature to remain the same, drop, or rise higher? Why? (Consider feedback mechanisms.)

It is more likely to cause global temperatures to rise further, given the “decreased reflectivity of poles”, “the release of carbon now held in permafrost”, the reduction in the oceans’ “capacity to hold dissolved CO2.”

3. What strategies are available to reduce global warming? What are the detrimental consequences of such actions?

Replace fossil fuels with renewable sources. At present, this is not economically viable.
“Sequester” the carbon underground. This is probably expensive as well, (And as long as there is no outside incentive to do it, industry will refuse.) and not well tested. We don’t know whether the carbon will stay underground.
Reduce use of fossil fuels without replacing it. This will slow industrial growth and probably lead to economic depression.

Problems

1. Gasoline is made up of hydrocarbons. Suppose 80% of the mass of gasoline is carbon, and all of this becomes CO2 in combustion in an automobile. If the density of gasoline is 6.7 lb/gal, then how much CO2 is emitted per gallon of gasoline burned? 

Carbon’s atomic weight is 12. CO2’s molecular weight is 12+2(16), so 12lb of carbon would produce 44lb of CO2.


					
2.	A light bulb draws a current of 2 amps when connected to a wall outlet (120V). What is the resistance and wattage of the bulb?


[image: ]                                                                   





3. What is the cost of running a 1500-W hair dryer for 30 minutes, when the cost of electricity is $0.12/kWh?


[image: ]


4. How many 10-Ω resistors must be connected in series to give an equivalent resistance to five   resistors 100Ω connected in parallel?



The equivalent resistance of five  resistors in parallel is found, and then that resistance is divided by  to find the number of  resistors needed.

		

5. Suppose that you have a 9.0-V battery and you wish to apply a voltage of only 4.0 V. Given an unlimited supply of 1.0 Ω resistors, how could you connect them so as to make a “voltage divider” that produces a 4.0-V output for a 9.0-V input?
Connecting nine of the resistors in series will enable you to make a voltage divider with a 4.0 V output. To get the desired output, measure the voltage across four consecutive series resistors.


	


  6.  Eight bulbs are connected in parallel to a 110-V source by two long leads of total resistance   If 240 mA flows through each bulb, what is the resistance of each, and what fraction of the total power is wasted in the leads?



Since the bulbs are in parallel, the total current is the sum of the current in each bulb, and so .  The voltage drop across the long leads is .  Thus the voltage across each of the parallel resistors is .  Since we have the current through each resistor, and the voltage across each resistor, we calculate the resistance using Ohm’s law.




The total power delivered is , and the “wasted” power is .  The fraction wasted is the ratio of those powers.


So about 2.5% of the power is wasted.

7.	 Determine (a) the equivalent resistance of the circuit shown in Fig. below, and (b) the voltage across each resistor.
[image: ]
(a)	The equivalent resistance is found by combining the 820  and 680  resistors in parallel, and 
then adding the 960  resistor in series with that parallel combination.

			

(b)	The current delivered by the battery is .  This is the 
current in the 960  resistor.  The voltage across that resistor can be found by Ohm’s law.



Thus, the voltage across the parallel combination must be .  This is the voltage across both the 820  and 680  resistors, since parallel resistors have the same voltage across them.  Note that this voltage value could also be found as follows.



	8.	A 75-W, 110-V bulb is connected in parallel with a 25-W, 110-V bulb. What is the net resistance?

The resistance of each bulb can be found by using .  The two individual resistances are combined in parallel.  We label the bulbs by their wattage.
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