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SOLUTION ON END - OF - TERM EXAM IN FUNDAMENTAL ELECTRONICS (IT)

PROBLEM 1
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I=Ia+Ib= (19/5-1/2)+(15/2-1/5)=33+7.3=10.6A

PROBLEM 2

The regulator is investigated in form of Vin = const
and RL = var. As required, determine IL max and
ILmin through RL at output.

Clearly, Vout = Vz1 + Vz2 = 10 V.

And Zener Z3 OFF.

According to KCL at node B, we get:

Is=1z+1B

Where, Is = (50 - 10 ) / 1K = 40 mA = const
Hence, Izmax + IBmin = Is = 40 mA

and Izmin + IBmax = Is = 40 mA

As it's known, Pzmax (Z1) = 120 mW and Pzmax (Z2) = 150 mW.
To prevent Z1 and Z2 from overload, Izmax = 120 mW / 5V = 24 mA

Finally, it can be written as follows.
IBmin = 40 mA - 24 mA = 16 mA
IBmax = 40 mA

As it's given, current gain = 100

As a result, ILmax = 100* 40 mA = _4_[_\_

and ILmin = 100 * 16 mA = 1,6 A
PROBLEM 3

Applying Thevenin's theorem into Base input, we get:
Er = [15/(10+2.2)]. 2.2 = 2,7V

Rt = (10K // 2,2K) = 1,8 K

From KVL, the voltage equation is written as follows.
Et = RrIB + VBE + REIE

Where, It = Is + Ic = 101 Is

Hence, Is = (ET - VeE) / (RT+ 101 Re) = 0,17 mA

Ic =100 Is

IC =17 mAand Ie = 17,17 mA # Ic

VCE = Vcc - (Rc + RE) Ic
VCE = 1,74V

The quiescent operating
point is determined by
VCE = 1,74V; IC = 17 mA
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PROBLEM 4

1) Boolean expression at output Y is given by: Y=ABC+ABC

3) Logic diagram
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PROBLEM 5

" R
g By superposition
Va
V3 R Vout
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Fig. 5a, V2,V3,V4 grounded, OPAMP becomes
inverting amplifier.

Vol=(-R/R)Vi=-Vi

Fig. 5b, V1,V3, V4 grounded, OPAMP turns
inverting amplifier.

Vo2=(-R/R)V2=-V2

Fig. 5¢, V1, V2, V4 grounded, OPAMP is
noninverting amplifier.

Vo3=[1+R/(R/2)I[R/2/(R/2+R)]V3=V3

Fig. 5d, V1, V2, V3 grounded, OPAMP is used as
noninverting amplifier.

Vo4 =[1+R/(R/2)I[R/2/ (R/2 +R)] V4 = V4

Finally, Vo = - V1 - V2 + V3 + V4 }





