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Level 300 ¢ Second Semester ¢ PastQuestion

aa FEDERAL UNIVERSITY OF PETROLEUM RESOURCES, EFFURUN
COLLEGE OF TECHNOLOGY & ENGINEERING

Second Semester Examination 2023/2024 Session

Course Title: Applied Electronics | (EEE 324)

Time Allotted: 2 Hours Course Unit: 2

Instruction: Answer any four questions. All assumptions should be clearly stated and please do not
write at

the back or front of the question paper. Do your rough works at the back pages of your booklets

QUESTION ONE

(i) write the expressions for A, B, C and,

(ii) Determine the expression for Vo/V,. (17.5 marks)
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(iit) Calculate the current, 1, and |, of the equivalent circuit draw (17.5 marks)
Solf-binsed BIT C1!

ernptifier

Figure 3: Radio Frequency Oscillator

QUESTION FOUR

Figure 4 is the Widlar current source also tagged as differential amplifier circuit here. Given that Ic;
= 20mA, 6,

=90, a¢ =0.9, Vz = 24.5 mV, Vig: = 0.4 V. Calculate the:
(i) Reverse saturation current (Ics).

(ii) What is the value of the differential voltage given that Re = 0.6 kQ

(ii) Calculate the value of Ip2.

(17.5 marks)

Figure 4: Widlar current source (differential amplifier)
Tp -ioss Cr 3) Ve

QUESTION FIVE re 2

Given that Vc = 4V, Inss= 12 mA of a given Field effect transistor (FET), deploy the Shockley’s
equation to:

a (i) Determine the value of Vp when Ip= (0.6 Inss ), Vas

by Renance 2
renance.app * Download Renance on Google Play



EEE 324 | FUPRE Renanced

(33) Calculate Ip and Vp of a FET at Ip=0.8, Ip= (0.2 Ipss ), Ib= ( 0.5Ipss), [b= ( 0.16lpss ), Ib= Ipss,
by applying

Shockley’s equations, and plot the graph of Ip against Vp». (17.5 marks)

QUESTION SIX

Figure 5 is the equivalent circuit diagram of a combined low pass and high pass filter. Given that V,
=20V, Ri=R2

= 25Q, f= 50 Hz, C; = 20 pF, C2=15 Pf, Q=0.7. Calculate the:
i (i) Voltage (V,)

(ii) Output voltage (Vo)

iii) Ratio of Vo to V, and ;

. Vjto Vs. (17.5 marks)

A; Afsts

ii T Figure 5: Equivalent circuit diagram of

7 Raf] 1/8 all Ye combined low and high pass filter
Ma coe

Me

f) A cargo ship with an area of 20000: is to be protectec!. If the current density of the ship steel
material

is 0.15mA/m’, with the coating breakdown factor of 0.06. Magnesium anodes with dimensions 0.5m
by

0.15m are to be employed. Assuming the anode resis‘ivity to the environment is 30 ohms.cm,
anode

electrochemical potential is -1.7 and that of the ship hull is -0,75, Determine the number of anode

required for the ship protection. (5 Marks)
QUESTION 6 (15 Marks)

8) Describe the four main categories of corrosion control methods. For the jacket platform's
immersed

zone, explain which two of these methods are used in combination and why. (2 Marks)

0) A corrosion coupon retrieved from a produced water pipeline on the platform shows a
higher-than-

‘expected corrosion rate. Describe what a corrosion coupon is and how it functions. What will be the
CAE thi: moniionng data is 1gnored and the con osion snbibiion injection-rate iS: notadiusted? (>
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DEPARTMENT OF ELECTRICAL AND ELECTRONIC ENGINEERING
Second Semester Examiuation 2024/2024 Session Bes pe
Course Tithe: Applied Electroates (EEE 324)
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lustyuction: Adswer any four questions. All assumptions should he clearly stated and please do nat

write af the beck or front of the question paper. You can do your rough works at the back of your 7

beohtet :

J Draw the circuit symbol or schema of the fallow ing Bipolar danctien Transistors (BITS)
@ Common Base (2 marks),

(iil) Common Emitter 2 marks)..

Gil) Common Collector (2 marks). {

(iv) Derive the analytical (Mathematical) relationship emong the common base-common

Fi € mitter-common collector gains («. y} of the BITs ((8 marks).

2. 6) Draw a common source sniall signal field Effect Transistor (FET) tow frequency model
(2 marks)

ive the drain current (Ip) of the FET model above (5 marks).

nvert the smal] signal FET low frequency architecture in (i) to the Voltage Contre‘fed
Voltage source model (2 marks).

(iv) Derive the Voltage drain Vp equation of the FET made! question (iii) above by usi
Tkevenin’s theorem (5 marks).

Gi)

Gi)

3. Compuate the: (i) input voltage gain (Ay ;) (5 marks), (ii) output voltage gain (Ayo) of ne
(CS-CS) FET shown in Figure 1 (5 marks). Find the output voltage across a load

KQ connected across the two-stage FET circuit in Figure } given an input of 20 mV (4 marks}.

Assume identical transistors with g., = 2.5 mS and rg ==.
Voo=20V |

Ran (3K) ape

V,=20 mV

8), Jas 0 ie [one raisooa eB

Figure 1; A two-stage FET circuit

4. Compare the linear ideal amplifier to the a well-labelled practical model of:

fi) Impedance amplifier (3 marks),
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Gi) Transconductance amplifier (3 marks).
® (ii) Voltage amplifiers (3 marks). F : : :
Gy) By applying the Thevenin’s or-Nortan’s theorem. derive the mathematical equation of the

gains of (i) to (ili) (5 marks)

$ FEDERAL UNIVERSITY OF PETROLEUM
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DEPARTMENT OF ELECTRICAL AND ELECTRONIC ENGINEERING

Second Semester Examination 2023/2024 Sessi
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Course Title: Applied Electronics | (EEE 324) tee
Time Allotted: 2 Hours Course Unit: 2

5, Figure 2 represents a feedback amplifier of a FET transistor,
(i) write the expressions for A, B, C and

(ii) Determine the expression for Vo'V,

+ A
‘ <a Me
cB

0.01
Figure 2: Feedback Circuit diagram

6, Figure 3 is the schematic circuit symbol of a JFET voltage divider.
(0) Draw the equivalent circuit of the voltage divider ( 2marks),
Gi) Compute the equivalent Voltage (Vago ) and Resistor (Rg) (6 marks),

(ij Compute the value of Ip @ marks).

ume | SEBBSERS
are

exe

7. Given that Vp = - 5V, Ipss= 12 mA of a FET,

@) Use the Shockley’s equation to the determine the value of Vos when Ip = (Inss/ 8)

(2 marks)

Gi) Determine Ip and Ves of a FET at Ip=0. In= (Joss! 16), I= (Ipss / 8), Ip= (Inss/ 4), t= €
Ings 2), Ip= Ips, by applying Shockley’s equations (7 marks).

(ii) Plot the graph of Jp against Vos from (ii) (6 marks).
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