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Tutorial 2
 (Power, Series Circuits, Circuit Ground)

1. Deduce from first principle an expression for VR1 in terms of Vs, R1 and R2 in figure 1.

[image: image1.wmf]47W

10W

24V

12V

330W

1KW

A

B

Fig. Q5




Figure 1

2. Hence or otherwise, determine the voltages VR1 , VR2 , the resistors R1 , R2 and the current I in figure 1:

	Vs (V)
	R1 ()
	R2 ()
	VR1 (V)
	VR2 (V)
	I (mA)

	10
	100
	100
	
	
	

	
	
	
	5
	5
	200

	20
	
	100
	
	5
	

	
	100
	
	
	4
	20

	
	50
	
	5
	5
	


3. Find the equivalent resistance for each of the series combination:
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For each case,

3. Using the equivalent series resistance, find the voltage across the series combination when I = 1 A;

3. Find the voltage drop across each resistor when I = 1 A and verify that the sum of the voltage drops adds up to the answers in (a).

4. To measure the current in a resistor, an ammeter should be connected _____________.

5.
Refer to the circuit below, determine :


(a) the current in the circuit, and

(b) the voltage across the points A and B.


6.
A mains energised ( assume voltage = 220 V )Christmas light chain has 44 light bulbs connected in series. If the maximum allowable current is 10 mA, what should be the filament resistance of individual bulb ? What should be the power rating of the bulbs ? 


7.  



For the circuit above, determine:

i. the current I; and


ii. the voltage V.

8. In telecommunications, power is a precious resource. The power level a signal determines how far it can travel, and also how fast the data rate can be without errors. 

(i) Compare the relative amount of power needed in transmitting a signal between (a) a home cordless phone and its base station;. (b) your GSM/PCS/CDMA mobile phone and the mobile base station , (c) a satellite and its earth station.

(ii) Assume copper cable is the transmission media, comment on which signal is capable of transmitting a longer distance and can have a higher data rate: (a) Signal A power = 50 mW  (b) Signal B power = 200 mW.

(iii) Comment on the validity of this statement” “As long as we increase the power of a signal, we can make the data rate as fast as we like”. 
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Figure Q3-2
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