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1. QUESTION ONE (10 marks)

Figure 1 shows and an electrical circuit which consists of a cell, ammeter, voltmeter and a single resistor in a series configuration. 
Figure 1











a)
i.	Calculate the charge passing in two and a half minutes if the reading on the ammeter is 											[2]
ii.	Using your answer in part i, determine the number of electrons which pass any given point in five minutes										[2]
iii.	Calculate the time taken for 35C to pass through the ammeter				[2]
b)	
i.	Assuming that the cell in figure 1 is 12v. What would be the value of the resistor for the reading on the ammeter to remain at 37						[2]
ii.	Hence, calculate the energy used per second by this circuit				[2]








2. QUESTION TWO (20 marks)
Figure 3 shows an ac waveform that is displayed on an oscilloscope screen.

Figure 3













a)	The time base of the oscilloscope is set at 4ms per division and the y-gain at 1.25V per division.
i	Calculate the number of cycles observed in 2.5s				[2]
ii	Hence, calculate the period and frequency					[4]
iii	Calculate the peak voltage							[2]
iv	Calculate the rms voltage							[2]
v	If Irms is 3.5mA, calculate the peak current					[2]
vi	State and explain the effect on the oscilloscope if the time base was changed to 1ms per division and how many full cycles would be observed on the graph in figure 3									[4]
v	Using parts iv) and v), calculate the resistance required to produce the trace above										[2]
vi	State what is meant by root mean square voltage				[2]


	

3. QUESTION THREE (20 marks)


a)	Figure 4 shows a capacitor which was charged to a pd of 12V and discharged through a 225kΩ resistor.
i	Calculate the discharge current							[3]
ii	Use the graph to determine the time constant of the circuit, giving the answer to an appropriate number of significant figures						[5]
iii	Calculate the capacitance of the capacitor						[3]
iv	How long does it take the capacitor to lose 90% of its energy			[3] 



Figure 4

















b)	In order to produce a time delay, a timer switch contains a capacitor identical to the one used in part (a). The capacitor is charged from a 24V supply and then discharged through a 150kΩ resistor.
i	State and explain the effect of this higher pd on the energy stored by the capacitor	[3]
ii	State and explain the effect of this higher pd on the time taken for the capacitor to lose 90% of its energy										[3]

4. QUESTION FOUR (20 marks)
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Abattery of emf 9.0V and internal resistance, 7, is connected in the circuit shown in
re 2.

Figure 2
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(@) The current in the batery is 10A.

(@ (i) Calculate the pd between points A and B in the circuit.

answer =

(2marks)

(@) (i) Calculate the internal resistance, 7.

(2 marks)

(@) (i) Calculate the total encrgy transformed by the battery in 5.0 minutes.

(2marks)

(@) (iv) Calculate the percentage of the energy calculated in part (ii) thatis dissipated in the
battery in 5.0 minutes.

(2marks)
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