


	
Assignment   #3 Due March 15th, 2016   (hand this page in as your title page)

ALL ASSIGNMENTS HANDED IN CLASS MUST BE STAPLED WITH THE COVER SHEET BEING THE FIRST PAGE CONTAINING NAME AND STUDENT NUMBER.

Total = 80 points       Don’t copy word for word from the book!

Name:

Student #:

1. a) Your toaster is plugged in at 120 V. The toaster has a resistance of 22 Ohms. Use Ohm’s Law to calculate the current in the toaster. Indicate all units. (2 points)

V = IR  I = 120 amp/ 22 ohms =   5.45 volts

      b) A 9 Volt battery is connected in series to a 9 V battery. What is the total voltage?  (1 point)

    (9 + 9) V = 18V

      c) (picture from bu site)
[image: ]
If R1 = 5 ohms, R2 = 6 ohms and R3 = 12 ohms, what it the  
i) the total resistance in this circuit?   (2 points)

  R1 + R2 + R3 = 23 Ohms

ii) if the Voltage is 12 Volts, what is the current?  (2  points)
I = 12 V / 23 ohms =   .52 amps


  d) 
[image: ]

i) If R1 = 5 Ohms, R2 = 6 Ohms, and R3 = 12 Ohms, 
calculate all the currents (I1, I2, I3), given that V = 12 Volts.  (3 points)

V = IR
I1 =  12 V/ 5 ohms =  2.4 amps
 I2 = 12 V / 6 ohms = 2 amps
  I3 = 12 V/ 12 ohms = 1 amp

 1/R = 1/R1 + 1/R2 + 1/R3 = 1/5 + 1/6 + 1/12 = .2 + .17 + 0.83  = .45

R =  2.2 ohm

ii) Sum up I1 + I2 +I3. How does this compare to ii) in part c? (2 points)
I1 + I2 + I3 = 5.4 amps
It is much larger 

(the resistance is much smaller but students don’t have to know this
1/R = 1/R1 + 1/R2 + 1/R3 = 1/5 + 1/6 + 1/12 = .2 + .17 + 0.083  = .45
    R =  2.2 ohm ) 


iii) If R1 breaks (ie. the circuit is open in this leg) what is the current I1, I2, I3?
  (3 points)

  I1 = 0
 I2 = 2 amps
 I 3 = 1 amp
----------------
For Mitchell

1/R =  0.083 + .17 1/ohm
R = 3.95 ohms
I = 12 V/3.95 ohms =  3 amps


3) Read Chapter 10 Section D

  a) What are the three main components of a battery and what is their function? (3 points)
anode, cathode, electrolyte

  b) What is the weak link in the development of electric vehicles (EV)?
Research and development has been done to provide batteries that have what characteristics? (2 points)

  c) What are hybrid vehicles? Summarise what the book has to say about this. (5 points)

  d) What are “plug-in” electric cars? Summarise what the book has to say about this. ( 5 points)

4.) 
i)  If the growth rate of the number of solar collectors is 3.5% per year, then 3000 units in use in 2015 will grow to _______ units by the year 2035. Remember the “doubling time” in chapter 1. (2 points) 

Use Doubling time =   70 years/% rate  = 70 years/3.5% =  20 years
In 20 years  (“doubling time”) ie. in 2035, 
3000 units will have doubled to 6000 units.

ii) What is the basic principle of a Photovoltaic cell? (5points)

iii) What are three pros and three cons of PVs? (3 points)

iv) If the output of a single PV cell is 0.5 V, how much is the output if 4 are joined in series?   (1 point)

 .5 + .5 + .5 + .5 V = 2 V

v) 
A commercially available solar cell module puts out 6V and 0.1 amp current, and measures 12 cm x 12 cm. How large an array is necessary to provide an output of 120 W.   (5 points)
(hint: how many arrays do you need to provide the power required, and then see what size this translates into). (5 points)


Answer: Each unit P = VI = 6V x 0.1 A = 0.6 W. 
        Therefore we need 120W/.6W = 200 units.

Each unit is 12cm x 12 cm = 144 cm2, so we need a total of 144 x 200 cm2 = 28800 cm22 = 2.88 m2

5) What is a fuel cell and outline broadly how it works. What are three pros and three cons of this device for getting energy. (5 points)

6) Chapter 10, section H deals with electrical power which is of relevance to your household. Read this section. This section tells you how much money are paying for your electricity based on the power your appliances consume and the safety issues. 

i) In a circuit, the resistance is 20 ohms, and the voltage of 220 V. What is the current?  (2 points)

I = V/R  = 220V/20 ohm = 11 amp


ii) What would be the power in this circuit? (2 points)

P = VI = 11 amp x 220 V = 2420 Watt

iii) If the fuse can only handle 12 amps, how many 75 W lightbulbs can you light with this power?  (4 points)

 P = IV
2420 W = N x 75

 N = 32 

Give people full marks for this as this is a stupid question (I phrased it poorly)


7) 
i) Why is electricity transmitted at high voltages? (2 point)

because the losses are less for high voltage transmission

 ii) The overall efficiency of a power plant can be increased by “co-generation”. What does this mean? (2 points)

iii) What is the difference between a motor and a generator? For the hand cranked light that I have shown in class, is this a generator or a motor? (3 points. I am not looking for lengthy answers here).

7) 20 megawatts (MW) of electricity is to be transmitted over a power line of resistance 2 ohms. 

 a) If the electricity generated at 15,000 V and is to be transmitted at 150,000 V, what should be the ratio of turns of the transformer?  (3 points)

Turns in secondary coil / turns in primary coil = Vout/Vin = 150000 / 15000 = 10
(this is also a poorly worded question. It can be the inverse of this as well 
i.e. primary / secondary = 1/10


 b) at what current will the power be transmitted? (3 points)

Power in = Power out = 20 x 1000000 W
 
 I  = 20 x 1000000 / 150000 = 133 amps

c) What percentage of the original power will be lost in the line because of resistive heating? (3 points)

  P = Ix V = I x I x R  = I2R = 2 ohms x (133)2 amps = 35555W
Fraction lost =  35555 W / 20 MW = .17%



P = VI = I2R

V = IR
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