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Electrical and Electronic Principles
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answer all questions


Equipment or materials required – Calculator, Graph paper
Adnoddau neu ddefnyddiau sydd eu hangen – cyfrifiannell, papur graff


FORMULA SHEET AND GRAPH PAPER ARE AFTER QUESTIONS 

DETACH GRAPH PAPER AND PLACE IN YOUR ANSWER BOOK WRITE YOUR STUDENT NUMBER AND QUESTION NUMBER ON ANY GRAPH PAPER USED




ANSWER ALL QUESTIONS

1. An oscilloscope display shows the above voltage waveform.  The oscilloscope settings are shown in the box next to the waveform.

[image: ]Oscilloscope settings:
2V/div
10ms/div



a) Estimate the period of the waveform
[1 Mark]
4 div x 10ms/div = 40 ms

b) From the estimated period, determine its frequency
[1 Mark]
1/0.04 = 25 Hz

c) Determine its peak to peak amplitude
[1 Mark]
4 div x 2 V = 8 V

d) Determine the RMS value of the waveform
[2 Marks]
8/2 x 0.7071 = 2.8284 V



2. The charging equation for a series resistor/capacitor network is given by:
	where vc is the voltage across the capacitor and Vs
		is the battery voltage.
Assuming the following: R = 100k, C = 20µF and Vs = 10V:
a) Calculate vc  at time t = 4 seconds.
[3 Marks]
100k x 20uF x 10 x 10^(-6) = 8; time constant = 8
10V( 1 – e (-4/8)) = 3.934V

b) Sketch a labelled graph that would represent the charging curve. 
[5 Marks]


c) What is the stored energy within the capacitor after it is fully charged?
[3 Marks]
d) Calculate the time taken for the stored energy within the capacitor to reach 0.25mJ
[4 Marks]



3. State the 7 basic logic functions, their Boolean equations, truth tables and logic symbols.
[7 Marks]


4. For the circuit shown in Fig Q4. Determine the following:
a. Total circuit resistance 
[4 Marks]
		100+310 = 410 
		1 / 1/150 + 1/750 = 1/125 ~ 8x10^(-3)
		1 / 1/270 + 1/330 = 2/297 ~ 6.734006734x10^(-3) ~ 0.006734
		R7 = 470
		1/125 + 2/297 + 410 + 470 = 880.0147 ~ 880.015 = Rt

b. Total circuit current
[2 Marks]
		15V/ 880.015 = 13200.225

c. Current flowing through R6
[2 Marks]
150/750+150 x 13200.255 = 1980038.45

d. Total power delivered by the battery
[2 Marks]
		13200.255 x 15 = 198003.825 mW

e. Power dissipated by R7
[4 Marks]



f. R4 is replaced by a wire link. What is the new circuit current?
[4 Marks]

		100+310=410
		1/1/150+1/750+1/270=85.443
		470+410+85.443=965.443= Rt

		15V/965.443=144181.64557 

[image: ]
Fig. Q4


5. For the circuit shown in Fig Q5, calculate the current flowing through the 30Ω resistor.
[5 Marks]
[image: ]

Fig. Q5

I1 + I2 + I3 = 0

I1 = 10v – Vx
10
I2 = 20V-Vx
20
I3=0V-Vx
30

10-Vx + 20-Vx + Vx
10	20	30

N=12V

I1 = 10-12/10 = -1/5 A
I2 = 20-12/20 = 0.4 A
I3 = 12/30 = -0.4 A

I3 = 0.6 A; Current flow


Diwedd/End


Formulae Sheet
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Detach this page and place in answer book
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