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1. Thevenin Equivalent And Circuit Concepts 

 
 
 
 
 
 

 

 

a) Two measurements are performed in order to determine the unknowns, Vth and Rth. In 
the first measurement load resistor RL is 1kΩ and is later changed to 5kΩ. For these two 
cases, the voltage across the load resistor, VL, is experimentally found to be 1.0V and 
2.5V respectively, as shown in table below. Using these two measurements, find the two 
unknowns, Vth and Rth. {5pts} 
 

RL (in ohms) VL (in volts) 
1k 1.0 
5k 2.5 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

VTh = ______________ 

RTh = ______________ 

 
 

The Thevenin Equivalent Circuit consists of 
a voltage source in series with a resistor, 
which provides a very simple replacement 
for much more complex circuits. If we have 
this simple source, analyzing changing loads 
becomes quite easy.   
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b) For a completely different circuit shown below, find and sketch the Thevenin Equivalent 
Voltage source for the part of the circuit inside the dashed line (i.e. resistors R1 and R2 
and the voltage source V1).{4pts}  
 

 
 
 
 
 
 
 
 
 
 

c) Find and sketch the Thevenin Voltage source for the entire circuit (i.e. resistors R1, R2, 
R3, R4, and the voltage source V1). {4pts} 

 
 
 
 
 

VTh = ______________ 

RTh = ______________ 

R4
1k

R2
3k

RLoad

V1

20Vdc

R3

2k

R1

1.5k

0

R4
1k

R2
3k

RLoad

V1

20Vdc

R3

2k

R1

1.5k

0

Rth

Ike

Vth = VI ( 431€) Vth
13.33  V

= 13.33 V

Rih = 3k I / I . 5K  = Ike

Rth

7502

V Th

3.33 V

Ike  2 Kr

Ike

13.33  V

3.33 V
Vth= 13.33

(1×+1%+11)=3.33 "

7502

Rth = 114113K  = 0.75K =  75052
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d) Using the Thevenin equivalent circuit obtained in part c, find the current through load 
resistor when Rload = 4kΩ. {3pts} 

 

 

 

 
(IRload)4k = ______________ 

e) Circuit concepts: Strain Gauge. The circuit shown the strain gauge used in Exp. 5.  
Assume that if the beam is unstressed, R3 and R4 are both 300Ω.  Determine Vout if the 
beam is moved so that R3=340Ω and R4=260Ω.  Be sure to note the polarity. {4pts} 

  
        Vout = _____________ 

 

 

 

 

 

+ Vout

R4

V1
5Vdc R3

V2
5Vdc

Rf ixed2
300

0

-

Rf ixed1
300

3. 33 V
Rth T = O - 702 MA

- Rhoad
=

4750N
= 702µA7502

Vth 4km

3.33 V

0.702mA

Yett
= ⑤- c-  551 ( 33.77

.) - su

=  5 V - 5 V =  OV

260V
right  = ⑤ - C - 5 ) ] ( Ito) - 5V

theft  Wright
=  - O . 667 V

✓
out  = theft - Wright  = O - (-0-667)

= 0.667 V

O . 667 V
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2. Harmonic Oscillators and Math 
The velocity measured for an oscillating cantilever beam is shown in graphical form as:  

 
The horizontal scale is time (0.05 sec per division) and the vertical scale is velocity (0.25m/s per 
division). 
 

a. Find the decay constant α and the angular frequency ω for this function.  Mark the points 
used on the plot. {5pts} 

 

  

 

 

 

 

b. Write the mathematical expression for the velocity in the form tAetv t ZD cos)( � in m/s. 
Use real values for the constants and provide units where appropriate. {4pts} 

 

 

 

 

- act
,

- to )
6 cycles in o - 5 Sec

= No e ⇒ Izz cycles in 1 Sec

- L ( 0.5 )
I = 1.5 e ⇒ f  

= 12 HZ

L =  
- o÷ In ( Is ) w=2Tf  = 24T rad/sec

= 0.811 Sei
'

w = 75.4 radlsec

- O - 811 t

Nlt ) = 1.5 e cos [ 754T ] m/s
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c. Find the approximate acceleration a(t) of the beam from your answer to part b. Again, 
use real values for the constants and provide units where appropriate. Hint: Keep only the 
largest term in your expressions. (𝑓𝑔)′ = 𝑓𝑔′ + 𝑓′𝑔 {4pts} 

 

 

 

 

 

d. A guess is made for the amplitude of the beam position x(t). The consensus of the team 
partners is that the displacement is about 2cm or 0.02m. Write the mathematical 
expression for the position in the form tBetx t ZD sin)( � in meters, find the approximate 
velocity v(t) and compare the result with your answer to part b. Was the guess high, low 
or about right? {4pts} 
 
 
 
 

 

 

 

 

 

e. Assume that you would like to build an LC oscillator circuit that operates at the same 
frequency as the beam above. You have an 4700 µF capacitor and need to make an 
inductor. What value of inductance is necessary to achieve this frequency? {3pts} 
 
 
 
 
 
 
 
  

act )=ddI = of 4.5e-
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