
ECE 323 Electronics III Midterm Exam given 16 May 2013

Describe in words why i1 and i2 
are independent:

4 Questions, Closed Book.  Calculator permitted if necessary, but show all your work so
calculations may be checked by hand.  60 points total, 15 per problem.

Problem 1. Ideal Transformers.  Use the two design rules for ideal transformers discussed in 
the web notes to solve the following problem:
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i3v1 = 8v cos(2p400t)

v2 = 2v cos(2p600t)

R = 400 ohms

find i1, i2, and i3

Problem 2. Frequency Mixers.  Sketch the block diagram of a diode ring mixer with low-pass 
filter on the IF port.  The low pass filter has a 3 dB cutoff frequency of 10 kHz.  The Local
Oscillator input is +7 dBm at 8.000 MHz.  There are two input signals, one at 8.008 MHz and 
the other at 7.996 MHz.  Use the trig identity cosacosb to calculate the frequencies of the
outputs from the two input signals.  Sketch the inputs and outputs of the mixer in the
frequency domain.  What are the output signals after the low pass filter?

Problem 3.  JFET Hartley Oscillator.  Sketch a schematic with component values for a 8 MHz 
Hartley Oscillator using a J310.  Sketch a toroid inductor of approximately 800 nH total
inductance with tap at approximately one quarter of the total number of turns.  Show your
calculations to obtain an output frequency of 8 MHz with the 800 nH inductor.

Problem 4. VCOs and Phase Locked Loops.  Sketch a first-order phase locked loop using a 
POS-100 VCO, SBL-1 diode ring phase detector, and op-amp.  Describe lock range and
capture range using the values of Kf and Kvc you measured in lab.

The capacitor across the SBL-1 IF terminals introduces a second RC pole at approximately 50 
ohms times the capacitor value you used.  Calculate the frequency of this pole.  Is this
frequency inside your expected lock and capture range?

Write a few words about the effect of the additional pole on the lock and capture range of the 
phase locked loop.  You may include observations from the lab.


