
ENGR 12      Final Exam SOLUTIONS 

 

Open book, open notes, and use of a laptop equipped with Freemat is allowed.  

1) Find the Thevenin equivalent of the circuit at a-b 

 



 

 

 

Finding Rth using a test source: apply 1V source at V3 or Vth. Find io 

1) V1/2 + V1/20 + (V1-V2)/5 = 0 

2) (V2-V1)/5 + V2/50 + (V2-1)/10 + 30 id = 0 

id = V1/20  so  swap 1.5V1 for 30id above 

3) io = 1/40 + (1-V2)/10 – 30id = 1/40 + (1-V2)/10 - 1.5V1 

 

Rearranging 

1) 15V1 – 4V2 = 0 

2) -10V1 +16V2 + 75V1 = 5,  65V1 + 16V2 = 5 

 

(freemat)  V1 = .04, V2 = .15,  therefore io = .025 + (.85)/10 - .06  = 0.05 mA,   

 

so  Rth = Vo/Io = 1/.05 = 20 k Ohms 

 

 

 



2) The switch has been closed a long time before opening at t=0.  Find 

  a.  io(t)                           b. vo(t) 

 

 
 

 
                - 

OR,  

Vo(t) = 500 Io(t) + 0.0025 dIo(t)/dt 

           dIo(t)/dt = 10000t (-10^5)exp(-10^5t) + 10000exp(-10^5t) + 0.1(-10^5)exp(-10^5t) 

                            = -10^9 t exp(-10^5t) +                        these two terms cancel out! 

so Vo(t) = 500 (10000t)exp(-10^5t) + 50exp(-10^5t) – 25x10^5 t exp(-10^5t) 



                    

 

= 250000t exp(-100000t) + 50 exp(-100000t) 

 

 

 



 



2) The switch has been closed a long time before opening at t=0.  Find 

  a.  io(t)                           b. vo(t) 

 

 
 



3) Find the average power, the reactive power and the apparent power supplied by the voltage 

source in the circuit if vg = 40cos(1000000t)  Volts (this is magnitude, not rms). 

 

 

 



4) The sinusoidal voltage source Vg = 4cos(200t). If the op-amp is ideal, find the output voltage Vo(t)  

 


