
1. You have a 6 volt battery (assumed ideal) and a 1.5 volt flashlight bulb, which is known to draw 0.5 
amps when the bulb voltage is 1.5 volts (see figure below). Design a network of resistors to go 
between the battery and the bulb to give vs = 1.5 V when the bulb is connected, yet insures that vs 
does not rise above 2 V when the bulb is disconnected. Sketch the resulting resistive circuit indicating 
each resistor value. 

 
2. The neon bulb in the circuit below has the following behavior: the bulb remains off and acts as an 

open circuit until the bulb voltage v(t) reaches a threshold voltage VT = 65 V. Once v(t) reaches VT, a 
discharge occurs and the bulb acts like a simple resistor of value RN = 1 KΩ. The discharge is 
maintained as long as the bulb current i(t) remains above the value IN = 10 mA needed to sustain the 
discharge (even if the voltage v(t) drops below VT). As soon as i(t) drops below 10 mA, the bulb again 
becomes an open circuit. 

 
a) Find and sketch how v(t) and i(t) change over time.  
b) Estimate the flashing rate.  
c) Modify the circuit so the flashing rate will be around 6 seconds.  

3) The body temperature for a newborn baby should be maintained between 36-38°C. Using platinum 
RTD's (temperature coefficients of 𝛼 = 0.00392/°C; reference value of 100-Ω at 𝑇 = 0°C) design a circuit 
with the specifications described below.  

a) The relation between temperature and output voltage should be perfectly linear, with an output 
sensitivity of 0.1V/°C.  
b) The output voltage signal should be conditioned, so that for the range of 30-44°C, the output 
voltage should be between 0-7 V.  
c) A trigger signal should be activated when the body temperature exceeds 38°C, allowing for an 
immunity band of ±0.5°C. Feel free to specify the trigger signal.  
d) A trigger signal should be activated when the body temperature decreases below 36°C, allowing 
for an immunity band of ±0.5°C. Feel free to specify the trigger signal. 


