
EE 517 Instrumentation and Sensing Take Home Midterm.  Choose two problems 
and prepare a 2 page solution for each.  Use what you have learned from class, 
your own background, and any other resources you can find, including other
students in the class.  When exchanging information with classmates it is important 
for you to differentiate your own work.  Due Wednesday February 26.

Problem 1, a basic floating container for 
deployed marine sensing electronics.  
Choose a standard water bottle size and 
calculate how much it can support without 
sinking.

Design a way for it to remain upright in the 
water so that an antenna will radiate to an 
on-shore receiver.

Sketch an instrument for measuring some quantity of interest, such as water 
and air temperatures, sound above and below the water surface, etc.  Draw a 
block diagram of the contents of the container.

Problem 2, harvesting electric energy from 
the water current using an anchored or 
tethered platform.  Estimate the amount 
of power it takes to propell the platform 
through the water at the current speed.

Assume a power generation efficiency 
if the river is moving at that speed, and 
make an educated guess at the power 
that might be generated.

Using any information you can obtain from other students in the class and your 
own experiments and research, design an energy harvesting system that will power 
an instrument that requires 20mA at 3.7v for two hours each evening, using 24 
hours of charging.



Problem 3, Basic marine engineering for 
a small mobile instrument platform.  The 
length at the waterline is less than 1m.  
Use a single hull, no more than 30cm 
wide, calculate how much it can carry 
without sinking and how fast it will move.

Design a propulsion system that will allow 
the boat to return to the launch point against 
a river current of 2kts.

Sketch a remote control system that will allow control of the speed and direction, 
and any other details that are useful in your particular instrumentation application.

Problem 4,  VHF signals over 
short distances from a floating
instrument to a receiver on the 
dock.  Assume a transmitter 
antenna that radiates equally 
well in all directions and a
directional receive antenna 
with a gain of 6dB. 

Derive the spherical spreading loss expression from the surface area of a sphere, 
and calculate the expected received signal power at a distance of 100m with a 
transmit power of 1 microwatt.  Is this enough?  Include data bandwidth.

Problem 5, The electronic circuit to the 
right is a broadband amplifier with the 
unique advantage that it provides a 50 
ohm input over a very wide frequency 
range and modest noise figure.

Provide component values for an input stage 
to a radio frequency instruement that works 
from 100kHz to 100MHz.

Two output connections are shown, a pull-up resistor if the circuit directly drives 
an ADC, and a trifilar transformer if the circuit drives a 50 ohm load.  Discuss each 
one, and provide an AC simulation to show predicted performance.


