Review Test Question (assuming we would want to show them exactly what to expect, else we could save this one for a make up exam; if we do show this, since it’s so similar to actual questions, suggest we cover in the review session only 7-9 to reward those really putting in the work.)

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 Black Orange Gold = __________
R3 = Blue Red Orange Gold = __________
R4 = Brown Blue 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 = _______

Review Test Question Solution 

(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 = 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%

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:  400mV + 100mV sin( 12566.3 rad/sec * t + 0 rad/sec) and give the units with each value above (4 points).

ω=2πf, f=1/T, T read from scope is 5 divs * 100us/div = 500us.  Scope indicates t=0s at centerline, so phase is 0 in either units, but should show in rad/sec, since that is what expression is in.
(d) What is the frequency in Hz of the above signal? (2 points) 2kHz.
(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).

R3 across which voltage is measured is not part of circuit, so no current flow, so no voltage drop, so voltage is zero (flat line) centered on scope window since this is where ground reference is shown.

(f) What is the average voltage applied across A-B in our circuit? (1 point) 400mV (the DC offset is the average voltage)
(g) Find the average current flowing in resistors R1 & R2 (4 points).

Key point here is that our black e-z hook is grounded by our scope.  This means that in this case, current flows in terminal B, through R1, and right to ground through our scope.  Consequently, by Ohm’s law, V/R1 = I1, and knowing our average voltage, is 400mV, 0.4V/3900ohm = 0.1mA.  Pay attention to UNITS.

IR1 = 0.1mA
IR2 = 0mA (any unit of current okay since zero)
TEST QUESTION – Sect 1 & 2

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 = Blue Red Orange Gold = __________

R2 = Brown Blue Orange Gold = __________

R3 = Orange White Red Gold = __________

R4 = Brown Black 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 = _______

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:

[image: image9.jpg])
r-rrlttrl-rrrrrrvll-u

tll‘lllitl'rlllrtrrl=

.'l"lﬂw'f
ey e wee v oo

LI 2 U 3

>

o

D e

=
EE R EREE AR R A AR DN NN

&

8
.

L A O

L O




(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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