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PHYSICS

DC Electricity Homework Assignment 2
AS 90257
2.6 Demonstrate understanding of electricity and electromagnetism
Formulae that you may find useful are given below
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QUESTION ONE: HOUSEHOLD ELECTRICITY SUPPLY
(a)
A 100W lamp is connected to the 220V power supply and a current of 0.455A is measured passing through it. Show that the resistance of the lamp is 484(.
__________________________________________________________________
__________________________________________________________________
__________________________________________________________________
A toaster (780W), a heater (2400W) and the lamp (100W) are connected in parallel to a 220V power source. 

(b)
Draw a circuit diagram to illustrate this. (Use the symbol for resistors to represent each component).

(c)
Calculate the resistance of the toaster.
__________________________________________________________________

____________________________________ RTOASTER = ____________________

(d)
Use the information in (b) to calculate the total resistance of the three appliances in the parallel circuit.
__________________________________________________________________

__________________________________________________________________
__________________________________________________________________
__________________________________________________________________
Resistance = _________________________________
(e)
Explain why the power companies do not state the current supplied to household electrical equipment.
__________________________________________________________________

__________________________________________________________________

__________________________________________________________________

A “do-it-yourself” person connects the three electrical devices in series to save money on wire. The total resistance in this series circuit is 566(.


(f)
Calculate the voltage across the lamp.
__________________________________________________________________

__________________________________________________________________
__________________________________________________________________
Voltage = ____________________________________
(g)
Explain why the power output of the electrical equipment in the series circuit will not be the same as the power output of the electrical equipment in the parallel circuit. Recall that the resistors and power supply are equal for both types of circuits.
__________________________________________________________________

__________________________________________________________________

__________________________________________________________________

__________________________________________________________________

__________________________________________________________________

QUESTION TWO: KAHURANGI POWER COMPANY
The Kahurangi Power Company charges its customers 18 cents per kWh. This means that it costs 18 cents to use a 1kW device for one hour.

(a)
Calculate how much it would cost to run a 2400W heater for one hour.
__________________________________________________________________

__________________________________________________________________
__________________________________________________________________
Cost = ______________________________________
(b)
Calculate the cost to run a TV, of resistance 60(, for 1.0 hour from a 220V source.
__________________________________________________________________

__________________________________________________________________

__________________________________________________________________

__________________________________________________________________

__________________________________________________________________

Cost = ______________________________________
Power companies supply electricity in the form of alternating current. In an alternating current electrons are moved first in one direction and then in the opposite direction. The graph below shows an example of this.
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(c)
State the function of a diode.

__________________________________________________________________

__________________________________________________________________

(d)
Draw the graph of current versus time for the AC circuit with a diode connected to it, as shown in the circuit diagram.
QUESTION THREE: Bus Lighting
Reo wires a camper van with ten identical light bulbs. Each bulb is marked as 
“24 V, 10 W”. The voltage of the battery that powers the lights is 24 V.
(a)
Describe what is meant by the term voltage.
Initially, Reo connects all ten bulbs in series with a 24 V battery and turns on the switch. The total power drawn from the battery is 1.0 W.
(b)
Show that the total working resistance of all ten bulbs wired in series is 576 Ω.


Resistance = 


(c)
Calculate the amount of charge that flows through the bulbs during 45 minutes.


Charge = 


Reo notices that the bulbs are dimly lit. He decides to redo the wiring using a sliding switch. He uses a 48 V battery and ten new identical bulbs, each bulb marked as “48 V, 40 W”.  The sliding switch allows only one set of lights to be connected at one time. The circuit diagram of his completed wiring is shown below.
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Each bulb has a working resistance of 15 Ω. The sliding switch is set to position D as shown in the diagram.

(d)
Show that the total resistance of the circuit is 15 Ω.
(e)
Calculate the current drawn from the battery by the four bulbs when the switch is set to position D.


Current = 

(f)
Show that the power output from each bulb is 38.4 W when the switch is left in 
position D.





_________________________________________________________________

(g)
The switch is kept in position D for 45 minutes.  Calculate the total electrical energy drawn from the battery. Write your answer to the correct number of significant figures.


Energy = 


QUESTION FOUR: DC ELECTRICITY

A student connects two resistors, in series, to a 12 V battery as shown below
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(a)
What is the total resistance of this circuit?



resistance = 


(b)
Calculate the current that flows through the resistors.



current = 


(c)
Calculate the voltage across the 100 ( resistor.



voltage = 


(d)
Calculate the rate of electrical energy used by the 100 ( resistor.


An unknown component, X, is connected across the 200 ( resistor. The ammeter reading
is 5.0 x 10–2 A and the voltmeter reading is 5.0 V.
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(e)
Calculate the resistance of the unknown component, X.



Resistance = 


(f)
What has happened to the total resistance of this circuit compared to the circuit in part (a)? Explain why.
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