ELECTRICAL CURRENT AND THE RATE OF FLOW OF CHARGE
AT Higher Level In Additional Science (and in separate Physics) You are expected to know the relationships in this workthrough.
Electrical current is the rate of flow of electrical charge. 

The unit of electrical charge is the coulomb and its relationship with electrical current is:
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1. In the circuit above calculate the charge that has flowed though the lamp after:
a) 10s


b) 50s

c) 5 minutes

d) 1 hour
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2. Calculate the current that is flowing through a lamp if

a) 3C  passes through the lamp in 10s  


b) 0.5 coulombs passes through the lamp in 30s

3. a) In a lightning strike 10 000 amps flows for one thousandth of a second. Calculate the charge that has passed to Earth.
b) A car headlamp is rated at 3A. Calculate the charge that flows through it in 10s.

4. How long does it take for 1 000 C to pass through a lamp carrying a current of 0.2A?

Power (Watts)  

The power of a device measures how much ENERGY (in Joules) it transfers per second.
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Every component in an electrical circuit transfers some energy (mainly as wasted heat)

A resistor may transfer  3J every second if it does so its power is 3W.
The relationship between power and energy is:

[image: image5.png]power = energy transformed (joule, J)

(watt, W) time (second, s)




5. Calculate  the power transferred in each case below:

	component
	total energy transferred 
	time taken to transfer this energy

	lamp
	1 200 J
	5 minutes

	heater
	2 000 J
	5 seconds

	resistor
	12  J
	2 minutes

	buzzer
	6 J
	5 minutes
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6. How much energy is transferred when a 12W lamp is left on for

a) 10 minutes

b) 1 hr

7. A houehold lamp rated at 100W is left on overnight for 12hours. How much energy is transferred?

Electrical Power

[image: image7.png]Power, potential difference and current are related by the equation:

power = current x  potential difference

(watt, W) (ampere, A) (volt, V)






8. Calculate the power transferred by the lampsbelow:
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9. How long will it take each of the lamps to transfer  a) 100J of energy?








   b) 1kJ of energy?

10. Draw the formula triangle for the relationship between current , p.d.  and power.

Read the relevent section that have been covered  in your additional science book. Make notes and answer the questions.
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The formula triangle for this relationship is:





If this lamp is using 10J of electrical energy every second then its power is 10W





The formula triangle for this relationship is:
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The power of the lamp here:





P =  3A x  1.5V = 4.5W
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