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ENGR4300 Test 1A                  

Name__________________________
Spring 2005       

Section  _____________________   


1) Resistive Circuits (25 points)
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For source V1: VAMPL=6V, VOFF=2V and FREQ=2k

R1=100 ohms, R2=4K ohms, R3=1K ohms, R4=1K ohms and R5=2K ohms.

a) Given the circuit above, calculate the DC offset voltage at point A. (5 points)
b) For the same circuit, calculate the amplitude of the voltage at point A. (2 points)
c) Write an expression in the form  v(t)=A sin ((t)+VDC, for the voltage at point A. (3 point)
d) On the graph below, using pencil if you have one, sketch and label the voltage at point A.  (4 points).
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e) Write an expression in the form  v(t)=A sin ((t)+VDC, for the voltage at point B. (4 point)
f) Write an expression for the current through R5 in the form i(t)=A sin ((t)+IDC.. (4 points)
g) If the last color band on all resistors is red (+/- 2%), what is the minimum and maximum total resistance of the circuit? (3 points):
Extra Credit: On the graph in d, sketch and label the voltage at point B. (1 extra point).

2) Filters (25 points)

Part A: You want to determine what type of filter the following circuit is.
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Let R1=R2=500 ohms and C1=1(F
a)  Redraw the circuit at very low frequencies. (2 points)

b) Redraw the circuit at very high frequencies. (2 points)

c)  Assuming R1=R2, what is the value of Vout at very low frequencies? (1 point)
d) Assuming R1=R2, what is the value of Vout at very high frequencies? (1 point)

e) What type of filter is this? (1 point)

f) Your inductor, L,  is long and thin.  It has 50 turns, a core radius of 22 mm, a coil length of 12 cm, a wire gauge of 26 (diameter=0.4 mm).  It is wound around an iron core ((=6.28 × 10-3 H/m).  Calculate an estimate for the inductance. (4 points)

g) Based on the values of the components given and the inductance, L, you calculated, give an estimate for the resonant frequency of the circuit in Hertz. (3 points)

h) Given the input signal pictured, find the values listed  Include all units. (3 points)
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amplitude voltage:



peak-to-peak voltage:

frequency (f):




angular frequency ((): 

RMS voltage:




phase shift (():




i) If input a signal above is applied at the input to your circuit, will your output amplitude be much less than ½ of, greater than, about ½ of, or about equal to the input amplitude? Explain why. (3 points)
j) Sketch the AC sweep for the output of this circuit with the input signal given.  Make sure the amplitude is shown.  Also indicate the location of the resonant frequency (in Hertz) and the frequency of the input signal pictured in h (in Hertz).. (5 points)
3) Transfer Functions and Phasors (28 points)
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a) Find the transfer function for the above circuit. (2 points)
   H(j) = 

b) Find the function to describe the behavior of the circuit at very low frequencies.  Also determine the magnitude and phase of this circuit at very low frequencies. (3 points)

   HLO(j) =

    |HLO| =



(HLO =
c) Find the function to describe the behavior of the circuit at very high frequencies.  Also determine the magnitude and phase of this circuit at very high frequencies. (3 points)
   HHI(j) =

   | HHI| =



(HHI =
d)  Find the function to describe the behavior of the circuit at the resonant frequency in terms of L, R and C.  Also determine the magnitude and phase of the circuit at the resonant frequency. (6 points)
   H0(j0) =
   | H0|=

  
   (H0 =
e) Assuming the input signal, v(t) = 3V sin (120K t + 1.45) and given values C=0.068(F, L=1mH and R=3K, find a complex expression for the transfer function of the circuit at the input frequency.  Also, find the magnitude and phase of the function. (6 points).

H = 

|H| = 
(H =
g) For the input signal, v(t) = 3V sin (120K  t + 1.45), what will be the amplitude and phase of the output? (2 points)

Aout =

out =
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h) Describe how you would use the scope and the function generator to set up the input signal, v(t) = 3V sin (120K t) (Note that the phase offset has been removed.) (4 points)
i) Indicate two ways you could use the scope to determine the frequency of the input signal. (2 points)
 4) Transformers (22 points)
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R1 = 3K ohms, R2=1K ohms, VAMPL=4V, FREQ=10K, VOFF=0
a) In the circuit above, the transformer is ideal. Find the equivalent impedance, ZAB, seen from points A and B. (3 points)

b) We have connected the above circuit to an AC source with a resistor of R2 = 1K(Note that this resistance is large enough that its influence on the input voltage cannot be ignored.)Find the amplitude of the voltage at point A. (3 points)
c) What is the amplitude of the voltage across R1? (3 points)

d) What is the maximum current (amplitude of the current signal) through the load resistor, R1? (2 points)
e) You want to run a transient simulation in PSpice to display 4 cycles of the input and output.  What do we need to enter in the simulation screen shown below: (3 points)
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f) When you run the transient, you discover a slight phase shift between the input and the output.  If you wanted to determine the phase shift the transformer causes between the input and output signals over a wide range of frequencies, how would you use PSpice to do this? (4 points)
g) Assuming you created the transformer used in this problem using 100 turns on the primary coil and 600 turns on the secondary coil, how many turns would you add to the secondary coil so that the input impedance ZAB would be half as much as it is now? (4 points)
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