
Question 1: Thevenin Equivalent Circuits  

[20 Points] 

Q1.1) [5 pts] Find the Thevenin Equivalent voltage and resistance between terminals A and B (for the 

portion of the circuit contained in the box). After finding Vth and Rth, draw the Thevenin Equivalent 

circuit. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

Q1.2) [4 pts] Find the Thevenin Equivalent voltage and resistance between terminals C and D (for the 

portion of the circuit contained in the box). After finding Vth and Rth, draw the Thevenin Equivalent 

circuit. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

Q1.3) [4 pts] Find the Thevenin Equivalent voltage and resistance between terminals E and F (for the 

portion of the circuit contained in the box). After finding Vth and Rth, draw the Thevenin Equivalent 

circuit. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Q1.4) [2 pts] If a load resistor with a value RL = 10kΩ is connected across terminals E and F as shown 

below, how much power is delivered to the resistor? 

 

 

 

 

 

 

 

 

 

 

 

Q1.5) [3 pts] Given an unknown resistive network, you connect a load resistor RL = 8kΩ across the 

output terminals and apply a voltage Vin = 3V across the input terminals. If you measure a voltage 

Vout = 2V, what is the equivalent resistance Req of the resistive network? 

 

 

 

 

 

 



Q1.6) [2 pts] True or False (circle one): only some linear circuits can be expressed as a voltage source in 

series with an impedance. 

True                                           False 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  



Question 2: Bridge Circuits, Strain Gauges, and Harmonic Oscillation  

[20 Points] 
In the circuit below, Rs1 and Rs2 represent the resistances of strain gauges which are attached 

to the top and bottom of a cantilever beam, as in Experiment 5 and Project 2. 

 

Q2.1) [4 pts] When you measured the resistance of the strain gauges in Experiment 5 (for 

example between terminals D and A), you were measuring Rs1 in parallel with the series 

combination of R1, R2, and Rs2, as shown below. If both strain gauges are assumed to 

have the same resistance Rs, what is the value of Rs if you measured a resistance of 263Ω 

between terminals A and D? Give your answer to the nearest ohm. 

 

 

 

 

 

 



Q2.2) [3 pts] When the beam is deflected to its maximum extent, Vout = VL – VR = 10mV. 

Assuming that the strain gauge resistances become Rs1 = Rs + ΔR and Rs2 = Rs – ΔR, what 

is the value of ΔR? Give your answer to the nearest 0.1Ω. 

 

 

 

 

 

 

 

 

 

 

 

 

Q2.3) [2 pts] The output voltage of the strain gauge and bridge circuit is fed into a differential 

amplifier. Given that Vout = 10mV is the maximum output voltage of the bridge circuit 

and the op-amp voltage supplies are +5V and -5V, what is the maximum gain of the 

differential amplifier, such that its output does not saturate? 

 

 

 

 

 

 

 

 

 

 



Q2.4) [2 pts] Using the calibration curve below, calculate the proportionality constant that 

converts the voltage output of the differential amplifier in V to beam displacement in m to 

the nearest 0.01. 

 

 

 

 

 

 

 

Q2.5) [3 pts] Given the curve below, calculate the frequency (in Hz) of the beam oscillation and 

the decay constant to the nearest 0.1. 

 

 

 



 

 

 

 

 

 

 

Q2.6) [2 pts] Which type of op-amp circuit would you use to calculate velocity (up to a 

constant) from the data in Q2.5? 

 

 

 

 

 

 

 

 

Q2.7) [2 pts] If instead you were measuring the voltage signal from an accelerometer, which 

type of op-amp circuit would you need to calculate velocity (up to a constant)? 

 

 

 

 

 

 

 

 

 



Q2.8) [2 pts] In the Miller Integrator circuit shown below, what is the function of the capacitor 

C1 at the input?  

 

 

 

 

 














