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Paper 2 of 5 — EEE 311 Circuit theory 2024/2025.
Level 300 • First Semester • PastQuestion

Aniknt® SAMSON = PROMUSE.
Coet [a4 20/2022

FEDERAL UNIVERSITY OF PETROLEUM RESOURCES, EFFURUN
COLLEGE OF ENGINEERING TECHNOLOGY
DEPARTMENT OF ELECTRICAL AND ELECTRONICS ENGINEERING

EXAMINATION: First Semester
SESSION: 2024/2025 COURSE TITLE: Circuit Theory |
DATE: 19/05/25 TIME ALLOWED: 3Hrs

INSTRUCTION: ANSWER FIVE QUESTIONS WITH ATLEAST TWO FROM EACH SECTION
SECTION A

Q1. The switch in the circuit of Fig. 1 is changed instantaneously from position “1” to “2”.
Given that Ri = 20, Ro = 109, L = 0.1H, C = 0.8mF and V; =120V. Find the transient
response of the inductive current. 14 marks

COURSE CODE: EEE 311

Q2.(a) Define the following;
(i) Systems
(ii) Electric Network

(iii) Electric Circuit 5 3marks

(b) At what value of R will maximum power be dissipated in the circuit of Fig. 2 11marks

es

42 +25 ze 60 ,

Q3. (a) Find v(t) in the circuit diagram of Fig. 3. 8marks
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Fig. 3

(b) The ceiling fan in your bedroom was turn-on from 10pm till 6am. Note that, the coil in
the fan was made of insulated copper wires. Use your knowledge of circuit theory to
explain the condition of the coils before the fan was on, during the period of 10:30pm

and 5am. Use circuit diagrams for illustration if need be. 6marks

Q4. (a) Obtain the equivalent resistance Rtn (Rav) for the circuit in Fig. 4 and use it to find
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(b) Define the following; (i) Time Constant (ii) Steady State Response.
(iii) What is the effect of time constant on the response of a circuit? 4marks

ANKNO omE ek eee PEN LIA2O [28 22

SECTION B

QS. Find the trigonometrical fourier series for a full-wave rectified voltage sine waveform for

the 2", 4 and 6" harmonics if the equation for the sinusoidal sine-waveform is given by
f(8) = Vm sin@ and the limit is 0 < @ < TW to <6 < 2m, (14 marks)

Q6.(a) Find the inverse fourier transform of the function

Es
H(w) = BF jo) (7 marks)
(1+ J@)(4+Jw)(2 +Jw)
Q6.(b) Find vo (¢) in the circuit Figure 5. For vi(t) = 2e** u(t). (7 marks)
20
MN
4
LF AR wu
Figure 5
Q7. (a)Find the inverse laplace transform of the function
F (s ) - 5s7+2
_ 7 k
| s(s+1)(s+2)2 a

(b) Find the voltage across the inductor Vo (t) in the circuit diagram in Figure 6 assuming

Zero initial conditions. (7 marks)

1a SQ.
ANN WV

u(t) j& = IHS 4)

Figure 6.
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Paper 3 of 5 — EEE 311 Circuit Theory I section B 2025
Level 300 • First Semester • PastQuestion

SECTIONB ~

Q5. Find the trigonometrical fourier series for a full-wave rectified voltage sine waveform for
the 274, 4 and 6 harmonics if the equation for the sinusoidal sine-waveform is given by
f(8) = Vm sin8 and the limit is 0 < 6 < mW to 7 <6 < 2m. (14 marks)

Q6.(a) Find the inverse fourier transform of the function

3(34+2 Se
H(w) = a ds (7 marks)
(14+ Jw )(44+Jw)(2+Jw)
Q6.(b) Find vo (i) in the circuit Figure 5. For vi(t) = 2e* u(t). (7 marks).
v(f) IF AR lth fv ae

Figure 5 > al as
Q7. (a)Fina the inverse lapiace transform of the function 6 1G")
| _ (7 marks) :
s(s+1)(s+2)2 .
ind the voltage across the inductor vo (t) in the circuit diagram in Figure 6 assumin
(b) Find the vol he induct (t) in the circuit d F 6 g
Zero initial conditions. ivy! . (7 marks)
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AAAs NAN” ] $6 46" <
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at ree a
oe
ins fe Fd
Figure 6. oe mee 4



EEE 311  |  FUPRE Renanced

by Renance
renance.app  •  Download Renance on Google Play

9

Paper 4 of 5 — EEE 311 Circuit Theory I 2025
Level 300 • First Semester • PastQuestion
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E 311

COURSE CODE: EE
5 ircuit Theory |

EXAMINATION: First Semester » 2
SESSION: 2024/2025 [-@ ‘ COURSE TITLE: ©
ts PAS TIME ALLOWED: 3Hrs

DATE: 19/05/25 Soe
INSTRUCTION: ANSWER FIVE QUESTIONS WITH ATLEAST TWO FROM EACH SECTION

“4” to “2”.

taneously from position

=120V. Find the transient
44 marks

SECTION A
cuit of Fig. 1 is changed instan

Q1. The switch in the cir!
0.1H, C = 0.8mF and Vs

Given that Rs = 20, Re = 100, L=

response of the inductive current.
: az tx”
GRAS OS

2 BUTACY
22 8 (5) ra

< Ap ~Ih
° a= ACs rH) Fig. 1

Q2.(a) Define the following; ;
(i) Systems a
(ii) Electric Network
(iii) Electric Circuit
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(b) At what i i
value of R will maximum power be dissipated in the circuit of Fig. 2 11 k'
in . marks

3marks

= fe eae eg

Q3. (a) Find vit) in the circuit diagram of Fig. 3. 8marks
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Fig. 3
| (b) The ceiling fan in your bedroom was turn-on from 10pm till 6am. Note that, the coil in
the fan was made of insulcted copper wires, Use your knowledge of circuit theory to
explain the condition cf the coils before the fan was on. during the nerind of 10:309m

end Sain. Use circuit diagrams for illustration if need be. 6marks

Q4. (a) Obtain the equivalent resistance Rth (Rab) for the circuit in Fig. 4 and use it to find

current |. 10 marks
i
celal: ee a
nso = = 100
; 52 R.
isn S = 22
Fs > rs
Fig. 4.
: 7 aa at
(b) Define the following; (i) Time Constant (ii) Steady State Response. i y

(iii) What is the effect of time constant on the response of a circuit? 4marks
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