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GCSE Science                Unit – 1a 





Topic: Why are electrical devices so useful?





Activity: Power and Heat Transfer











Spec Refs: 13.3





Pages: 50-51





Objectives (including specific refs to HSW): Students will �


Engage in a Problem Solving exercise


Find out how the heating effect is related to the current


Students investigate the heat output when the current is doubled


Students relate the findings to the need to reduce current in transmission of electrical power




















Outcomes: 


�All students:  Power depends on both voltage and current. Power is measure in Watts


Most students:  Power output is not directly proportional to current.  Reducing energy (heat) transfer is important in the transmission of electrical power


Some students:   Power output is proportional to the (current)2  
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Suggested Activities (including specific refs to HSW):





Starter: We know that electric current can produce heat. How?  Let’s investigate what happens when we double the current . Power is calculated from (voltage x current). How can we compare the heat output from two different powers? (Hint: what can we measure?)





Main:  Students should set up a controlled investigation using an electrical heating circuit (low voltage). The current and voltage should be measured. The effect of doubling the current on the rise of temperature of a fixed volume of water should be determined. 





Plenary  What effect has doubling the current had on (a) the power output, (b) the temperature rise? What further investigations could be done to find the relationship? What is the significance of these findings on power transmission?  Why have we used thick connecting wires?





Apparatus / Materials Required 





Beakers+ water:   Insulation for beaker. . Low voltage heaters (1 - 1.5 ohm) Wirewound ceramic encapsulated  heater (resistors) Ammeters. Voltmeters. Thermometers+ water. Low voltage power units. Stop clocks




















Safety: NO mains electricity. Low voltage only. Students should be warned not to touch heater, or remove it without switching off power, and allowing it to cool





References: School support sheets.


























Homework ideas: Find out the current ratings for different cable thicknesses. Explain the importance of choosing the correct thickness for different appliances. Why does an electrical cooker need its own circuit. ( Helpful guide: 





Differentiation: Extension: How would you show graphically that power output is directly proportional to current 2 ?  Support:  Circuit /block diagram of arrangement. Assistance with connection of meters.








