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Electricity and Energy
Homework
Homework 1 – Current, Potential Difference, AC/DC, Electrical components 

1.
A cart uses rechargeable batteries to power it. The batteries take 10 hours to fully recharge using a constant charging current of 3.2 A.

How much charge is transferred in this time?
(3)

2.
An electric kettle draws a current of 4 A to boil water in 3 minutes. 


A TV draws a current of 0.6 A for 8 hours. 


Compared to the kettle, how much more charge is transferred TV?
(5)

3.
Two parallel plates are charged and the potential on each plate is shown.
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(a)
Copy the drawing and sketch the electric field pattern between the plates.
(2)


(b)
What is the potential difference between the two plates?
(1)

4.
A rock band use a mains operated amplifier and loudspeaker system.


(a)
State the value of mains voltage and frequency.
(2) 


(b)
A technician monitors the output voltage from one of the loudspeakers on



an oscilloscope.



The oscilloscope trace and gain settings are shown below.

[image: image2.emf]


(i)
State whether the output voltage is a.c. or d.c
(1)



(ii)
Calculate the peak value of the output voltage.
(3)
5.

Draw a circuit consisting of one battery, one ammeter, one variable resistor



and one motor connected in series.
(3)



Total 20 marks

Homework 2 – Voltage and Current in Series and Parallel circuits
1.

A pupil sets up the following circuit to operate an electric motor.
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The pupil next wants to measure the current flowing through the motor and the voltage    across it.


Redraw the circuit to show the meters used in their correct positions. 
(3)

2. 
A 2.5 V, 100 mA lamp is operated at its correct power rating from a 12 V battery using the circuit shown.
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A voltmeter and an ammeter included in the circuit show that the lamp is operating at its correct rating.


(a)
What would be the readings on meters X and Y? 
(2)


(b)
Calculate the voltage across the resistor
(3)
3.
A mains electric fire has two heating elements which can be switched on and off separately. The heating elements can be switched on to produce three different heat settings: LOW, MEDIUM and HIGH. Heating element B gives off more heat than element A. The fire also has an interior lamp which can be switched on to give a log-burning effect.
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The lamp draws a current of 0.2 A, heating element A draws 4A and element B draws 6A.

The fire is turned on at the LOW setting and the lamp is lit.


(a)
Which switches would be closed at this setting?
(1)

(b)
What current is drawn from the mains supply at this switch setting?
(2)


All three switches are now closed. 


(a)
What is the setting on the fire, HIGH, MEDIUM or LOW?
(1)


(d)
What current is drawn from the mains supply at this new setting?
(2)


(e)
What is the voltage across the lamp?
(1)


(f)
What is the voltage across heating element B?
(1)



Total 16 marks 





Homework 3 – Ohm’s Law
1
Calculate the value of the unknown quantity in each circuit?
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(9)

2.  
The circuit shown is used to control the brightness of a lamp. The variable resistor is adjusted until the lamp is at its correct voltage of 3.0 V. The lamp has a resistance of 200 [image: image7.png]


.
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(a)
Calculate the current flowing in the lamp.
(3)


(b)
What is the voltage across the resistor?
(1)


(c)
What is the resistance of the resistor?
(3)
3.
A student has four resistors labelled A, B, C and D. The student sets up the circuit shown to identify the value of each resistor.

[image: image9.emf]

Each resistor is placed in the circuit in turn and the following results are obtained.

	Resistor
	Voltage across resistor (V)
	Current (A)

	A
	6.0
	0.017

	B
	6.0
	0.027

	C
	6.0
	0.050

	D
	6.0
	0.033



Show, by calculation, which of the resistors has a value of 120[image: image10.png]


.
(4)
                                                                                                                                       



Total 20 marks   

Homework 4 – Resistors in series and parallel
1.   Calculate the total resistance of each of the following resistor arrangements.



 (a)



(b)



(c)



(d)




(12)
2.
Find the current flowing from the battery in each of the following circuits.



(a)



(b)

                        
(6)  


Total 18 marks
Homework 5 – Energy and Power

1.
The rating plate on a microwave oven shows the following data.
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The oven is used to heat up a cup of milk for 1 minute 30 seconds.


(a)
Calculate how much electrical energy is supplied to the oven
(3)


(b)
Calculate the input current.

(3)
2.
A solar cell is tested for use in a toy buggy.

 
The solar cell produces a voltage of 4 V and delivers a power of 20 mW to the electric motor.


(a)
What is the resistance of the electric motor?

(3)


(b)
What is the current flowing through the motor?

(3)
3.
A mains electric fire has two heating elements which can be switched on and off separately.


The heating elements can be switched on to produce three different heat settings: LOW,


MEDIUM and HIGH. The fire also has an interior lamp which can be switched on to give a 


Log-burning effect.

[image: image12.emf]

The circuit diagram of the fire is shown below.

[image: image13.emf]

(a)
When switch S1 is closed, the lamp operates at its stated rating of 60 W.



Calculate the current flowing in the lamp.

(3)


(b)
Switch S1 is opened and switches S2 and S3 are closed.



Calculate the combined resistance of both heating elements.
(3) 


(c)
State and explain which switch(s) would have to be closed to produce the low 



heat setting.


(2)





Total 22 marks
Homework 6 – Energy Transformations
1.
A new hydroelectric power station is planned for the highlands.
[image: image14.emf]

Water is stored in a reservoir at a vertical height of 500m above the power station.


Each second, 8000kg of water flows through the power station.


(a)
Show that the water loses 40MJ of gravitational potential energy each second.
(3)


(b)
Assuming no energy losses in the pipe, state the input power to the station.
(1)


(c)
If the station generates at 40 000V, what current flows from its generators?
(3)
2.
A small submersible pump is used in a garden water fountain. The pump is rated 


230 V, 2A. The water travels through a plastic tube and reaches a height of 1.2m 


above ground level.

[image: image15.emf]

(a)
What is the power rating of the pump?

(3)

(b)
How much electrical energy is supplied to the pump in 1 minute?
(3)

(c)
What mass of water passes through the pump each minute?
(3)


(d)
In practice the mass of water passing through the pump is less than that calculated.



Suggest a reason for this.

(1)

 3.
A technician tests an electric kettle. The kettle is filled with water and switched on for

three minutes.

[image: image16.emf]

The technician records the following information.

	Current  =  12.5A

	Voltage  =  230V

	Time  =  3 minutes

	Initial temperature  =  18oC

	Final temperature  =  90oC



(a) 
Show that 517 500J of electrical energy is supplied to the kettle in 3 minutes.
(3)


(b)
Calculate the mass of water in the kettle.

(3)

(c)
Explain why the actual mass is less than that calculated in (b).
(1)





Total 24 marks


Homework 7 – Electronics
1. 
From the list of components below state which are input devices.

LED

bulb
microphone
loudspeaker
buzzer

LDR

motor
thermistor
relay
capacitor
(1)
2.
What would be an appropriate output device for a public address system?

(1)
3.
An LED circuit is shown below.

[image: image17.emf]

The voltage across the LED is 1.8V and the current in the LED is 100mA.


(a)
What is the purpose of the resistor R?


(1)


(b)
Redraw the circuit inserting the symbol for an LED which is lit.

(1)


(c)
Calculate the value of R.



(4)

4.
An office has an automatic window blind that closes when the light level 


outside gets too high.


The electronic circuit that operates the motor to close the blind is shown.

[image: image18.emf]

(a)
The MOSFET switches on when the voltage across the variable resistor reaches 2.4V.



(i)
Explain how this circuit works to close the blind

(3)



(ii)
What is the purpose of the variable resistor R?

(1)

4 (continued)

(b)
The graph shows how the resistance of the variable resistor varies with light level.

[image: image19.emf]


(i)
What is the resistance of the LDR when the light level is 70 units?
(1)



(ii)
R has a value of 600. Calculate the voltage across R when the light




Level is 70 units.

(3)



(iii)
State whether or not the blind will close when the light level is 70 units.




Justify your answer.

(2)

5.
The circuit shown below is used to turn on an indicator light when a camera is ready to take a flash photograph.
[image: image20.emf]

The camera manufacturer wants to change the time taken for the flash to be ready to 


operate.


State two changes which could be made to the circuit so that the time for the LED to


Come on is reduced.

(2)





Total 20 marks
Homework 8 – Pressure and Gas Laws
1.
A piston in a car engine has an area of 0.03m2. If the pressure on the piston is 1.2 x 106Pa, what force acts on the piston?

(3)

2.
A box has the dimensions shown.

[image: image21.png]60 cm





If the box has a mass of 20 kg, what pressure does it exert on the floor?

(4)
3.
A technician designs the apparatus shown in the diagram to investigate the relationship between the temperature and pressure of a fixed mass of nitrogen which is kept at a constant volume.  
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(a)
The pressure of the nitrogen is 109 kPa when its temperature if 15 oC.



The temperature of the nitrogen rises to 45 oC.



Calculate the new pressure of the nitrogen in the flask.

(3)


(c)
If the piston has a cross-sectional area of 4 x 10-6 m2, calculate the force exerted on the piston by the nitrogen at 45 oC.

(3)

(b)
Explain, in terms of the movement of gas molecules, what happens to the pressure of the nitrogen as its temperature is increased.

(2)

4.
A rigid cylinder contains 0.08 m3 of helium gas at a pressure of 750 kPa.

Gas is released from the cylinder to fill party balloons.
[image: image23.emf]

During the filling process, the temperature remains constant. When filled, each ballon holds 0.020 m3 of helium gas at a pressure of 125 kPa.

(a)
Calculate the total volume of the helium gas when it is at a pressure of 125 kPa.
(3)


(b)
Determine the maximum number of balloons which can be inflated by releasing gas from the cylinder.

(2)





Total 20 marks
Homework 5 – Generation of Electrical Energy and Power

1.
Electricity can be generated from a different energy sources.


Examples of energy sources are:


Gas    wind    oil    solar    wave    hydro    coal


Copy and complete the table below to show which of these sources are renewable and which are non-renewable.

	Renewable
	Non-renewable

	
	



(3)

2.
State an advantage and a disadvantage of each of the following sources 

of energy:


(a) Wind
(b) Hydroelectricity
Solar energy
(3)

3.
Complete the diagram of a Fossil fuel power station by writing the names 


of the parts underlined.

TRANSISTORS





NPN





MOSFET
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