Question 1 – Resistive Circuits
 A student is given the following circuit schematic in electronics class.  The student wires the circuit on his/her protoboard, hooks the circuit to the function generator, and attaches probes to measure the voltage at point C with scope channel 2. The function generator is also connected directly to scope channel 1 with a BNC “T”.
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(a) The student has made three errors in wiring and connecting up the circuit.  Can you find them?  Also tell what you would do to correct the circuit.  [Assume the signal coming in at points A and B cannot be moved.] (6 points)
R3 is not attached to ground (point A).  

The red probe is not attached to anything, except the end of R3 which is floating.
The black probe must be attached to ground (point A) for the scope to function. It is not.
I would move one end of R3 from the red rail to the blue rail next to it and attach it to  signal A (ground).  I would place the black probe along that blue ground  rail also by attaching it to the end of R3 or R4 that is connected to signal A (ground).  I would move the red probe to the point where the black probe is currently located at point C (between R1, R2 and R3).
(b) The resistors have the following color codes.  Write the corresponding values and tolerance to the right of each (2 points):

R1 = Orange White Red Gold = 3.9kohm +/- 5%  (or  3.9 +/- 0.195 kohm)
R2 = Brown Black Orange Gold = 10kohm +/- 5%
R3 = Blue Red Orange Gold = 62kohm +/- 5%
R4 = Brown Blue Orange Gold = 16kohm +/- 5%
   
 1:100mV          0.00s 100(s  
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(c) Given the signal displayed on the scope above, write the expression for our input 

signal in the form:  ___________ + __________ sin( ___________ * t + ___________) and give the units with each value above (4 points).


f=1/500m = 2000 (=2((2000)=12566

There is no phase because the scope triggers at 0.

400mV + 100mV sin( 12566 rad/sec * t + 0 rad/sec)
(d) What is the frequency in Hz of the above signal? (2 points) ____________

2k Hz.
(e) Given the values of the resistors you found in (b), and the signal from the scope you found in (c), and assuming you have fixed the wiring errors you found in the circuit, determine the peak to peak voltage of the output you are measuring with channel 2 of the scope. (4 points)

R24 = 10k+16k=26k R234=(62k*26k)/(62k+26k)=18.3k

AMPLc = (100mV)(18.3)/(18.3+3.9) = 82.4mV

Vp-p(at point C)  = 165 mV

(f) Now determine the average voltage of the output you are measuring with channel 2 of the scope. (2 points)

Vave = 400mV(18.3)/(18.3+3.9) 

Vave (at point C) = 330mV
(g) On the scope display shown above, draw the voltage that would be measured on channel 2 of the scope. (3 points)
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(g) Find the average current flowing in resistor R1 (2 points).

I = (329.7)/(3.9k+18.3k) = 14.85 mA

IR1 = 14.85 mA
TEST QUESTION – Sect 3

On all questions: SHOW ALL WORK, BEGIN WITH FORMULAS, THEN SUBSTITUTE VALUES AND UNITS.  No credit will be given for numbers that appear without justification.

A circuit is constructed on the same type of proto board issued to each team in EI, as shown below:
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(a) The resistors have the following color codes.  Write the corresponding values and tolerance to the right of each (2 pts):

R1 = Orange White Red Gold = __________

R2 = Brown Blue Orange Gold = __________

R3 = Brown Black Orange Gold = __________

R4 = Blue Red Orange Gold = __________

An AC signal is applied across points A and B in the circuit by connection to a function generator and this signal is also monitored on channel 1 of an oscilloscope, while a signal of interest is monitored on channel 2 of the scope using the e-z hooks shown in the photo.
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(b) In the figure above, draw the schematic of the circuit shown (do not simplify), label R1, R2, R3, and R4, and show connections of the four wires going to our instruments to the appropriate points on your schematic. (6 points)
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(c) Given the signal displayed on the scope above, write the expression for our input 

signal in the form:  ___________ + __________ sin( ___________ * t + ___________) and give the units with each value above (4 points).

(d) What is the frequency in Hz of the above signal? (2 points) __________

(e) On the scope display shown above, draw the voltage that would be measured on channel 2 of the scope if connected as shown previously (4 points).

(f) What is the average voltage applied across A-B in our circuit? (1 point) _______

(g) Find the average current flowing in resistors R1 & R2 (4 points).

IR1 = _______

IR2 = _______
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