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Electricity & Energy 1 – Homework 1

1. Copy and complete the table:

	Name of Particle
	Charge
	Location in atom

	
	+1
	

	Neutron
	
	

	
	
	Orbiting round nucleus


2. Use a diagram to describe one practical application of static charge.

3. The formula Q = I x t is important when dealing with electrical charge.  Write down the names of the physical quantities represented  by each symbol.  Also write down the units used to measure each quantity.

4. If 5 Amps passes through a bulb in 20s, calculate the charge.

5. What time is needed for a current of 0.2A to produce a charge of 15C?

6. Calculate the current if 60C of charge flows onto the plates of a capacitor in 12 Seconds.

Electricity & Energy 1 – Homework 2

1. (a)
Draw a diagram showing an ac waveform and label it.

(b)
Draw a diagram showing a dc waveform and label it.
[image: image7.png]



2.    An electron is placed next to a negative plate, and then released, as shown:

(a)   Draw the electric field lines of the electric plates.

(b)   Describe the direction of travel for the electron 

3.
Copy and complete:

(a)
As the thickness of a wire increases, the resistance of the wire  _____________.  

(b)
As the length of a wire ______________, the resistance of the wire_________.

(c)
In order to reduce the resistance of a wire, the temperature of the wire must be ___________.

4.
Write down ohm’s law, state what each symbol stands for, and state what unit each quantity is measured in.

5.
A resistor has a current of 0.2A flowing through it when a voltage of 6v is applied across it.  Calculate the value of the resistor.

Electricity & Energy 1 – Homework 3

1.  Copy and complete the table using ohm’s law to find the missing values:

	Voltage (volts)
	Current (Amps)
	Resistance (ohms)

	8
	0.05
	

	12
	
	300

	
	20mA
	500
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2. Calculate the voltage drop across each resistor in the circuit shown:

3. Calculate the supply voltage in the circuit shown in q 2 above.

4. (a)
Using information in the graph, calculate the gradient of the line.
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(b)
What does the gradient of the line represent?

5.
Using your answer to q4 above, what would the voltage be if the 

current was altered to 0.08A?
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Electricity & Energy 1 – Homework 4

1. Write down the 3 rules for current, voltage and resistance in a series circuit.
2. (a)    In the circuit below, calculate the total circuit resistance.

      (b)    If the supply voltage is 12v, calculate the circuit current.

      (c)   Calculate the voltage drop across the 60 ohm resistor.

3. Write down the 3 rules for current, voltage and resistance in a parallel circuit.
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(a)
In the circuit below calculate the total circuit resistance.

(b)
Calculate the current from the supply.

(c)
Calculate the current through the 50 ohm resistor.
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Electricity & Energy 1 – Homework 5

1. Redraw this circuit and add in suitable meters to measure:

(a) The current through the 60 ohm resistor.

(b)   The voltage across the 80 ohm resistor.

2. Draw the circuit symbol for the following components:

(a) Lamp

(b) Thermister

(c) LDR

(d) Variable resistor

(e) Fuse

(f) Diode

3. (a)  Why is most household wiring in parallel?

(b)  An engineer using a hydraulic press to flatten metal needs to press two buttons, one      with each hand for the press to work.  Would these switches be wired in series or parallel.  Explain your answer.  What additional safety feature would the above arrangement of switches give the operator.

(c) Write down the four power formulae.

(d) Calculate the energy used if a 50w stereo is switched on for 20 minutes.

Electricity & Energy 1 – Homework 6

1. What is meant by the word ‘Power’?

2. Power is measured in Watts.  Using the equation P = E/t, state another equivalent unit that could be used to measure power.

3. Calculate the power developed in a resistor if a current of 5mA flows when the voltage across the resistor in 4.5v.

4. Copy and complete:

	Voltage (Volts)
	Current (Amps)
	Resistance (Ohms)
	Power (Watts)

	6
	0.1
	
	

	
	40mA
	600
	

	
	2
	
	90
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5. The current in this circuit is 3A.  Using only one formula, calculate the power developed in the resistor.
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6. Using only one formula, calculate the power in the resistor:

Electricity & Energy 1 – Homework 7

1. [image: image15.wmf]An iPhone 4 charges from a wall plug.  The phone takes a current of 

0.5A at a voltage of 5v.

(a) Calculate the power of the charging device.

(b) How much energy (in joules) does it take to charge the iPhone if it 

needs to be plugged in for one hour to fully charge?

(c) Electricity is supplied at £0.18 per unit.  Calculate how much it would 

cost for 2000 complete charges of the phone.

2. List three ways in which you can reduce your electrical energy 

consumption at home.

3. An old fashioned filament light bulb with a power of 80W costing £0.5 is fitted to a lamp in a house.  In an attempt to reduce electricity bills, the homeowner replaces this bulb with a low energy equivalent bulb with a power of 15w costing £3.00 to buy.  Electricity is charged at £0.16 per unit.

Calculate the cost of each bulb switched on for one week.  In doing so, work out how many weeks it would  take for the householder to start being better off with the new low energy bulb.  

Electricity & Energy 1 – Homework 8

1.
Many people object to large pylons carrying electrical cables around the country 
because they say it spoils the scenery. One solution would be to bury the cables 
underground. Give reasons why this solution would be difficult to put in place.

2.
Read the following information and answer the questions below:
Electrical energy is lost as electricity is transmitted through power lines as the cables heat up. The greater the distance we need to send the energy, the greater the energy loss each second. Also, the higher the current in a cable, the higher the energy loss each second. 

Using a transformer we can increase the voltage from the power station to 
400 000V for the cables in the “super grid”.  By using a higher voltage to 
transfer the electrical energy in cables we can make the current very small 
and so lose less energy as heat. Electricity pylons carry the electricity high 
above us as the high voltages used are very dangerous.


Questions

(a)
When current flows through wires or cables, what type of wasteful energy is created?


(b)
In order to reduce energy losses in cables, should the current flowing be low 

or high?

(c)
In order to reduce energy losses in cables, should the voltage across the cables  be low or high?


(d)
What is the name of the device that can change the size of an electrical 

voltage?


(e)
At what voltage does electricity flow in the “super grid” cables?

3.
In 2009  an average citizen in Iceland used 5837 W of electrical power while a person living in Ethiopia used  4 W. Approximately how many people from Ethiopia together consumed the same amount of energy as 1 person from the Iceland in 2009?

Electricity & Energy 1 – Homework 9
1.
The graph below shows how the number of paper clips picked up by an 


electromagnet is affected by the number of times it is coiled around the iron 

nail.


(a)
Use the graph to determine the average number of paper clips that 


were picked up when 10 coils were wrapped around the nail.


(b)
Suggest how many coils should be wrapped around the nail in order to 


pick up 5 paper clips.



(c)
Predict how many paper clips would be picked up when 30 coils are 


wrapped around the nail. 

2. 
A basic design for an electric bell is shown below.
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Explain how the bell operates.

Electricity & Energy 1 – Homework 10
1. 
(a) Give a definition of temperature. 

(b) What unit is temperature measured in? 

2. 
(a) Describe one way of reducing convection heat losses in a house. 

(b) Describe one way of reducing radiation heat losses in a house. 

(c) Describe one way of reducing conduction heat losses in a house. 

3. 
Assuming the specific heat capacity of water to be 4200 J/kg°C, how much heat energy is required to:
(a) Heat 1 kg of water in a kettle from 20°C to 100°C? (2)

(b) Heat 400 litres of water in a tank from 20°C to 60°C? (1 litre of water has a  mass of 1 kg) 

4. In an experiment to determine the specific heat capacity of iron, the following experiment is set up:

The block of iron has a mass of 2 kg. The heater is left on for 5 minutes and it supplies 6000 J of heat energy to the block in this time. The temperature rises from 20°C to 26.25°C.

(a) What value do these figures give for the specific heat capacity of iron? 

(b) Why was the block encased in polystyrene?
Electricity & Energy 1 – Homework 11
1.
Air is trapped inside a conical flask, as shown below, and the flask is heated.

The temperature and the pressure of the trapped air are monitored as the air is heated.


The results are shown in the table.

	Temperature (°C)
	Pressure 

(x 105 Pa)

	20
	1.01

	30
	1.04

	40
	1.08

	50
	1.11

	60
	1.15

	70
	1.18



(a) Using the data, draw a line graph of pressure against temperature (in degrees Celsius). Make sure that your temperature axis goes from -300 °C to 70 °C.

(b) On your graph from part (a), continue your straight line back until it crosses through the x-axis. At what temperature would the pressure of the gas reach zero?

(c) Explain why the temperature you determined in part (b) is known as “absolute zero”.

(d) Explain, using the kinetic theory of gases, why the air pressure increases as the temperature increases.

2.
The following apparatus is designed to investigate how changing the volume of 
trapped air will affect the pressure of the trapped air.


Air is trapped above a pillar of oil and its volume can be measured using a scale on 
the pillar. The pressure of the air can be measured with the Bourdon Gauge.


The pump is used to raise the level of oil and reduce the volume of air.

It is observed that, as the volume of trapped air decreases, the pressure increases.
In fact, it is found that, provided the temperature remains constant, the presure is inversely proportional to the volume.

P  ((  1 / V


Use the kinetic theory of gases to explain this result.

3.
Explain, using the appropriate gas law, why a balloon will burst if you squeeze it.

4.
In an experiment, an open capillary tube with a mercury thread is placed in to a heat bath.

As the temperature of the gas increases, the mercury thread moves up the capillary tube. 

The pressure of the gas remains constant because the capillary tube is open.

The temperature of the gas is measured with a thermometer and the volume of the gas is measured using a scale next to the open capillary tube. The results of the experiment are shown.


	Temperature 

(°C)
	Temperature 

(K)
	Volume  

(cm3)

	20
	
	1.50

	25
	
	1.88

	30
	
	2.25

	35
	
	2.63

	40
	
	3.00

	45
	
	3.38


(a) 
Copy the table and complete it to show the temperatures in Kelvin.

(b) 
Draw a line graph of volume against temperature (in Kelvin). 

(c)  
What conclusion can you make from this graph?

(d) 
Explain this result in terms of the kinetic theory of gases.

5.
In an experiment, weights are placed on top of a syringe filled with trapped air. 


A Bourdon Gauge is used to measure the air pressure inside the syringe. This is then repeated for different weights.  The results are shown in the table.


	Force (N)
	Total Pressure 

(x 105 Pa)
	Pressure due to added weight 

(x 103 Pa)

	0
	1.01
	0

	1
	1.03
	2

	2
	1.05
	4

	3
	1.07
	6

	4
	1.09
	8

	5
	1.11
	10


Use this data to construct a line graph of force against pressure due to the added weight, and use the gradient of the straight line to calculate the surface area of the plunger inside the syringe.

 Electricity & Energy 1 – Homework 12
1. Read the information below and overleaf and use it to answer the questions that follow:

The Dangers of Scuba Diving

As scuba diving is a popular recreational sport, beautiful coral reefs and eerie 
shipwrecks around the world have become major tourist draws in their own right. 
However, it should not be forgotten that scuba diving is an extreme sport with its own peculiar injuries and potentially life-threatening hazards. Most of these scuba diving 
dangers stem from the effects of the increased water pressure of the undersea environment, but there are also dangers posed by sea life and faulty equipment.

      Barotrauma

Barotrauma is caused by the damage done by increased underwater pressure on the air pocket in the middle ear. Divers usually "equalize" during a dive by pinching their nose shut and blowing, by chewing or by swallowing to push more air into the middle air. However, a descent that is too fast can result in severe pain and even injury to the middle ear.

Decompression Sickness

Often called "the bends," decompression sickness is caused by increased underwater pressure causing the body's tissues to absorb more nitrogen. If that pressure is suddenly reduced, this extra nitrogen forms potentially harmful bubbles. Deep divers return to the surface in carefully monitored stages so as to control the rate at which this absorbed nitrogen is released. A case of the bends can range from aching joints or a skin rash to paralysis and death.

Nitrogen Narcosis

Another nitrogen-related danger is the narcotic effect of all that extra nitrogen in the body. Nitrogen narcosis is a danger because it impairs judgement and sensory perception. As with the bends, the degree of nitrogen narcosis is related to how deep a diver goes and how much nitrogen they absorb.

Oxygen Toxicity

Oxygen toxicity is usually a problem only encountered by deep divers who go below 135 feet. The body absorbs extra oxygen under increased underwater pressure. For most divers this is not a problem, but at extreme depths so much extra oxygen is absorbed that this life-giving gas becomes a poison. The effects range from tunnel vision and/or nausea to twitching to loss of consciousness and/or seizures.

Pulmonary Embolism

Another risk facing a diver who rapidly ascends to the surface is pulmonary embolism. The increased pressure of the undersea environment results in extra gas being crammed into the same lung space. A rapid rise to the surface can cause the lungs to swell and even pop like a balloon because the water pressure decreases. Scuba divers guard against pulmonary embolism by making slow, controlled ascents to the surface and by never holding their breath.

Sea Life

Divers should never forget that each dive is the equivalent of entering an untamed wilderness. While most sea creatures are not aggressive towards divers and attacks are extremely rare, incidents do happen and a diver cannot afford to forget that she is surrounded by wild animals. The famed TV wildlife host "Crocodile Hunter" Steve Irwin was killed in 2006 when he was stung through the chest by a stingray, a frequently encountered and usually harmless sea creature. Divers should always treat sea life with great care and respect.

Defective Equipment

Many casual scuba divers do not own their own equipment, and are therefore reliant on renting equipment from the scuba diving operator who is conducting their dive trip. A broken depth gauge could lead to a mild case of decompression sickness, while a bad regulator might result in drowning. A diver should always thoroughly check rented scuba diving equipment, and never be shy about asking for a new piece of gear if they suspect something is wrong with what they have.

Questions

1.
Which part of the body can be damaged by “barotrauma”?

2.
How can a diver prevent or reduce the effect of barotrauma?
3.
What is the scientific  term for “The Bends”?

4.
“The Bends” is caused by the body absorbing which gas?
5.
What other condition can be caused by the body absorbing too much of the gas in Q. 4?

6.       In high pressure environments, like deep sea, the body can absorb too much oxygen. What are the effects of this?

7.      If a diver gets into difficulty underwater, should the diver swim to the surface as quickly as possible? Explain your answer.

8.
Apart from the dangers due to the change in water pressure, name two other hazards that might face a diver.
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