
PHYS120 SPRING 2015 FINAL EXAM 
Please read all directions carefully and be sure to solve for only what is asked. 

Professor David Kleinfeld 

Problem 1 
Determine explicitly the voltage v3 in the following circuit: 

Problem 2 

5 



Problem 3 

a)  Write the sinusoidal steady state node equations for the complex amplitudes of Va and 
Vb. 

 
b)  Solve for VO/Vi using the results in (a).  Simplify your answer so that the denominator 

follows the form As2 + Bs + C.  This will help you in the next step. 
 
c)  Assuming the circuit is under-damped, find the frequency at which the peak occurs, 

the magnitude of the transfer function at the peak, and the Q of resonance. 
 
      *YOU DO NOT NEED TO GRAPH THIS. 

Problem 4 

Consider	  the	  MOSFET	  circuit	  shown	  to	  the	  le6.	  	  
Determine	  the	  value	  of	  VO	  in	  terms	  of	  the	  other	  circuit	  
parameters.	  	  Assume	  the	  MOSFET	  is	  in	  satura@on	  and	  
is	  characterized	  by	  the	  parameters	  K	  and	  VT.	  
	  
HINT:	  VA	  should	  NOT	  be	  in	  your	  answer.	  



Problem 5 

Consider the BJT amplifier to the left.  Assume that 
the BJT is characterized by the large signal model 
and that the BJT operates in its active region.  
Assume further that Vs = 10 V, RL = 20 kΩ, RI = 
500 kΩ and β = 100. 
 
a)  Write an expression relating VO to iC 
 
b)  Write an expression relating iC to VI 
 
c)  Write an expression relating iE to iB 
 
d)  Write an expression relating VO to VI 
 
e)  What is the value of VO for an input voltage  
      VI = 1?  What are the corresponding values of  
      iB, iC, and iE 

Problem 6 

***THE END*** 
* If you so choose, draw a picture of Dr. Kleinfeld in the space you have remaining in your blue book.  

 *Best one gets +1 point to their final! 


