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Short Answer Questions: 

1. (12 points) Fill in the blanks. 

a) A certain t~,..t\ H.he1c.o-"f4ICM~ amplifier has a short circuit gain of 1OOmA/V. 
Ideally, the input resistance of this amplifier is c;IIID ..fl--, and its output resistance is 

dI.J'l-­
. 

b) The voltage characteristic of a Schmitt Trigger is represented by a _ hys.fc. v c., '$ 
loop. It is the result of r",ifty.t.. ..____ feedback. 

c) Diodes that are intended to operate in reverse breakdown are called _L~ IX J I 0 J.~s 

2. (6 points) Circle true or false. 

a) True~ Since a capacitor is used to block DC, increasing the value of the capacitance 
at the ou¥of a rectifier circuit increases the magnitude of the ripple voltage. 

b) True@ Capacitors are placed in parallel between each stage of an AC-coupled 
amplifier cascade. 

c) ~~alse With negative feedback the difTerential input voltage and the input current of 
a real operational amplifier are forced toward zero. -
3. (4 points) Circle the correct answer. The differential gain of a certain amplifier is 60dB, 
and the common mode gain is -80dB. The common mode rejection ratio for this amplifier is 

6bJB- (-8 6 ¥B)
a) -20dB b) -140dB @-140dB d) +20dB e) none of the above 

.: l'IotfB 

4. (4 points) Briefly explain why a load line is used in the analysis of a diode circuit. 

A (" ....J /I"'~ (S ()"I.J f" ('"J .rite. Dleyc,.-PrtJ rh~I""f co." ~e 
. " L . L' r JI.Je.ffl to VI f , " , .... (' I - V c,..\I\. ........ 4..c.-f1E'YI Sn G. D Q... • 


5. (4 points) Briefly explain the meaning of the term "Peak Inverse Voltage (PIV)". 

P:Z::V IS ++.~ ""':""·114......... q,/( t1f••n,,' Ie ~ve..(l'ro£ bY"f!.k.l·~ \10 /.J.ff/Io.Je! t!!:) r 

A.. J,;Jc. ~S .. .J ;"' ... t't!.Gfi('~ (' c,irG~if. 
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Problems: 

1. (20 points) An electronic speedometer generates a voltage signal Vinet) that is proportional to 
the velocity. The signal increases by 1 V if the velocity increases by 10 mph. Design an 
accelerometer circuit that produces an output voltage Vout(t) that is proportional to acceleration. 
The circuit should generate an output signal ofOV if the velocity is constant. A change in the 
output of+1 V should correspond to an acceleration mph/so 

V,;. (4.) 

IV X"(t} 
;:;. <.-r) RC' --- " 

I v""f ". 

-JV R..C=.5
. (+ '). ~J') SO 

~.,..,\1 i<.C ­/0,",/. 

- e,.,,J Oo~;: R = IOt'l k.rt 

S - 5 0r Fc..:: ........ ­
/00 l"­
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2. (30 points) A certain audio amplifier should pass frequencies up to 10kHz. The 
specifications of the LM741 op-amp used in the amplifier are as follows: 

Maximum Output V oJtage Swing: ±13V 
Maximum Short Circuit Current: ±25mA 
Slew Rate: 0.5V/l-ts 
Unity Gain Bandwidth: 1.5MHz 
Input Bias Current: 80nA 
Input Offset Current: 20nA 
Input Offset Voltage: lmV 

a) (6 points) In a non-inverting configuration, what is the largest gain that can be 
expected with a single amplifier stage? 

.s:-4;: =-/. S"tAt+c - ADJ c.L. • {:6eL 

1.s"M ,. ~M 
~Ao'-L = - l~rSt!L. I () k. ­

b) (12 points) If the load is an 80 speaker, what is the largest output voltage amplitude 
for a 10kHz sine wave without distortion? (Hint: Consider voltage, current and slew rate 
limits.) -

+1)" 


0.2. V 

'V/O. 5 ~ ,,, (oS 

- 7. 9~ V 

-
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c) (12 points) Ifresistors in the circuit are limited to 10kQ or less and the required gain in 
the non-inverting configuration is at least 100, which DC impairment has the most 
significant impact on the amplitude of the output? Quantitatively justify your answer. 

(fionA) ( lolc.:n...) 

F- ~I' VI) L ,.AG-I! : 

" r:;;t"'1.e. or 

-lOt> VcrFr =-/OOIfttV 
t ­--
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3. (20 points) Determine the voltage and current for each diode in the circuit shown below. 
Assume the diodes are ideal. Clearly indicate your answers. 

lOY 

IOkn 

D1~ 
I 

XD2 

5kn 

-lOY 

As.$U fA'; )/ or~ C> z. ON: 

- It} v 10 - (-It)) 2,0 ,... /, J;1 MA 
lb~ - - 15~ ,/(J) /} - ---If Je.- - ­

fo IJl ~ , 
.,. r ~ Lp2­

0, :: {() _ (I. J ''''') (/o~ )
Cov~, 

,.. .1. 5~.n 
'! 

~ 
. ~/tH/ - 3."1 JV < l)..... 

'-f»).::::- /. '3 1 -.1( ~ 'V-"2.. :; () V 
l 

, III 

{ 1';:, /-:::: .... J. J" V, (j)I ~ oA 

(, -
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