SOLUTION - DTCB ( CTT ) - 9/5/2015

PROBLEM 1 (2M)

Express the right voltage source and two right-most resistors as a Thevenin equivalent , with Thever
20/(20+30) *(-10V)= -4V and Thevenin resistanceQ2’0 Q30 = 20x30/(20+3(Q©=12

According to superposition theorem , two output voltages are calculated as follows

Case 1: \; =-4V, V.= +5V ( short-cuited ) , OPAMP becomes inverting amplifier

Hence, \byr.=(-24/12+12) (-4) =+ 4V

Case 2 : \(.=+5V, V., = -4V ( short-circuited ) , OPAMP is known as noninverting amplifier

Hence , Muyr.=(1+24/12+12) (+5) = +10V

Finally , Vour= Vour: + Vour, = +14V > + 12 V ( positive power supply )

It's said that OPAMP is in positive saturation ang,\ + 12 V
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PROBLEM 2 (2M)
lzwax = Pavax / Vz = 150mW / 12 = 12,5mA lewax = s - lzwin = 16MA
ls=(36-12) /15K = 16mA lewax = 100 X 16mMA = 1,6A
Is=1,+ls = const ( from KCL at node B ) Rwn=12/16=750Q

IBMIN = 16 - 12,5 = 3,5mA
lewin =100 X 3,5MA = 0,35A
RLMAX = 12 / 0,35 = 34,3Q I(. = Ilf
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PROBLEM 3 (2M)
I = 1= 100 I, Ve = 36 - 1K*26,5 - 0,1K*26.5 = 6,85V
6 = 10K*1, + 0,7 + 0,1K*100I, ce =90 - ™Y ™ = 0,00\
l, = 0,265 MA
—— V. = 0,1K*26,5mA = 2,65V
l. = I. = 26,5 mA Wee

+Vee

VTH:(RZ/R1+R2)*VCC
R,/(R,+R,)=6/36=1/6
Rl*RZ/(Rl'*'Rz):lOKQ

R, = 60KQ
R, =12KQ

+Vee
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SOLUTION
PROBLEM 1 ( 2M )
Express the right voltage source and two right-most resistors as a Thevenin equivalent , with Thevenin voltage
20/(20+30) *(-10V)= -4V and Thevenin resistance 20    //30     =  20x30 / ( 20+30) = 12
According to superposition theorem , two output voltages are calculated as follows 
Case 1 : VIN 1 = -4V , VIN 2 = +5V ( short-cuited ) , OPAMP becomes inverting amplifier
Hence, VOUT 1 = ( - 24 / 12 + 12 ) ( -4 ) = + 4V
Case 2 : VIN 2 = +5V , VIN 1 = -4V ( short-circuited ) , OPAMP is known as noninverting amplifier
Hence , VOUT 2 = ( 1 + 24 / 12 + 12 ) ( +5 ) = +10V
Finally , VOUT = VOUT 1  + VOUT 2 = +14V > + 12 V ( positive power supply )
It's said that OPAMP is in positive saturation and VOUT  = + 12 V
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PROBLEM 2 ( 2M )
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IZMAX = PZMAX / VZ = 150mW / 12 = 12,5mA
IS = ( 36 - 12 ) / 1,5K = 16mA
IS = IZ + IB = const ( from KCL at node B )
IBMIN = 16 - 12,5 = 3,5mA
ICMIN  = 100 x 3,5mA = 0,35A
RLMAX = 12 / 0,35 = 34,3 
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IBMAX = IS - IZMIN = 16mA
ICMAX = 100 x 16mA = 1,6A
RLMIN = 12 / 1,6 = 7,5
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PROBLEM 3 ( 2M )
IC = IE = 100 IB
6 = 10K*IB + 0,7 + 0,1K*100IB
IB = 0,265 mA

IC = IE = 26,5 mA
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VCE = 36 - 1K*26,5 - 0,1K*26,5 = 6,85V

VE = 0,1K*26,5mA = 2,65V
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VTH = ( R2 / R1 + R2 ) *VCC 
R2 / ( R1 + R2 ) = 6 / 36 = 1 / 6
R1 * R2 / ( R1 + R2 ) = 10K
R1 = 60K
R2 = 12K
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