Download more at Learnclax.com



Download more at Learnclax.com



Download more at Learnclax.com



Download more at Learnclax.com



Download more at Learnclax.com



Download more at Learnclax.com



UNIVERSITY OF NIGERIA, NSUKKA
DEPARTMENT OF ELECTRICAL ENGINEERING
2018/19 END OF FIRST SEMESTER EXAMINATIONS

'EEE 211: BASIC ELECTRICAL ENGINEERING I

TIME ALLOWED: 2 Hours 40 Minutes

MMAWWW
TIME ALLOWED is 2 V2 HOURS

EXAMINATION HALL
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Q.AlL: Three point charges of values Qa =
10pC, Qe = 5pC and Q¢ = SUC are placed af
points A, B, and C respectively in a two
dimensional plane shown in Figure Q.AL.
Determine the electric field intensity at point,
D.
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Figure Q. Al
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Q.A2: (a) Briefly discuss three (3) possible
factors affecting the capacitarice of E
capacitor, (b) Two parallel plates of
dimension 7.5 cm X 10 cm are placed
'2.5cm apart In a medium of relative
permittivity 3. If this arrangement stures a
- charge of 7.9686pC, determine the potential
difference between the plates.

Q.A3: An inductor has a ferrite core of crovs
sectional area 1.0cm?, relative permeabilit,
of 1000 and mean airgap length of 0.2¢cn, A
coil of 500 turns carrying current of 4b s

wound on the core, Take the mean diameter
of the core as 9cm. Determine the following:
() The magnetic flux density in the core, (ii)
The inductance of the inductor.

SECTION B: ANSWER ANY TWO
QUESTIONS FROM THIS SECTION INTO
SCRIPT X
Q.B1: {a) State: (i) Kirchoff's Current Law;

(ii). Kirchoff's Voltage Law
(b) Using Mesh method, obtain the currents
Ivand Iy in Figure QB1.,
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Figure Q.B1

Q.B2: {a) Define the following:(i) Circuit; (ii).
Node; (iii). Branch; (iv) Loop; and (v). Mesh.
(b) Using nodal analysis, find the currents I,
I2 and I3 in the circuit of Figure Q.B2.
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Figure Q.B2
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Qﬁl& (a) OState the following: (i)
(ii) Thevenin's

Superposition  theorem;
theorem

, (b) Applying Thevenin’s theorem in Figure

- Q.B3, find the equivalent voltage Vag and the

eqyivalent current Ieq flowing through the
Thevenin's equivalent circuit.
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Figuré Q.B3

SECTION®: ANSWER ANY TWO
QUESTIONS FROM THIS SECTION INTO

RIPTY

- O.Ci: Using the circuit shown below:
" determine by star-delta transformation, the

‘network resistance of Fig, Q.C1 as viewed
from the battery terminals:
A

Q.C2: The primary of a transformer is rated
at 10A. On open circuit test, the readings are
Vi = 1000V, V; = 500V, I; = 0.42A and Poc =
100W. On short circuit, the readings are I =
10A, V1 = 126V and Ps. = 400W. Determiine
the parameters of the transformer and draw
(with labels as determined) the approximate

equivalent circuit with the shunt branch
placed at the input terminals.

with the help of its inherent

Q.C3: A 3-phase 400V motor load has a
power factor of 0.50, two wattmeters
connected to measure the power show the
input to be 40kW. Find the reading on each

wattmeter. Comment on the unexpected
result, if any.

SECTION D: ANSWER ANY TW
UESTIONS FROM THIS SECTIO

SCRIPTY

Q.D1: In Figure Q.D1, determine, (i) the
current delivered by the ac source. (ii) the

true power, reactive power and apparent
power delivered to the series-parallel load.

i 80Q2

Figure Q.D1

Q.D2: (&) Find the resonant frequency, £,
for the circuit shown in Figure Q.D2, (b)

From your result, simplify £, if r, = R.= ‘E
. —
RL fRC
L
TC

Figure Q.D2

fo

Q.D3: For the electronic switch shown in
Figure Q.D3, explain its switching operation

ip—vp
characteristic curve,
-
Ip
+ VD _—
Figure Q.D3
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DEPARTMENT OF ELECTRICAL ENGINELRING
UNIVERSITY OF NIGERIA, NSUKKA \
2014/15 FIRST SEMESTER EXAMINATIONS

EEE 211: ELECTRICAL ENGINEERING 1
ANSWER ANY FIVE QUESTIONS OF YOUR CHOICE

TIME ALLOWED: 3 HOURS
DO NOT WRITE ANYTHING ON THIS QUESTION PAPER
QUESTION 1

A 2KVA, 50Hz, power transformer has the following equivalent circuit parameters re;;l‘fffdt;c;
0.4

the primary: Re = 0.682Q, Xe = 0.173(, Rc = 10808, Xu = 657Q and N2/N» = 3
primary is connected to a 230V, 50Hz supply and a load impedance of (6.0 + j2.50) is connecte

to the secondary, determine (assuming the shunt branch is placed at the input terminals): -

(@) the magnitude of the secondary current, .
(b) the magnitude of the secondary terminal voltage,

(C) the magnitude of the primary current

QUESTION 2

{a) Draw and label the per-phase g_xruimuaj_em _circuit of a transformer with all the

parameters referred to the primary side.

(b) A 3300/230V single phase transformer- has an equivalent resistance of 2.5Q and equlvalent
« ‘tage at full u‘nd and (‘ o Duv rar o oY

ieakage reactance of 8ilL Find ilie sec :m‘.ary' ver minal veltage at]
lagging it the primary terminal is Fea thr 3390{7,_}_' _;_‘ gl s .’-z__., £\t

(t) Both no-load and qhouurcult tesrs are: 1mp01tant in determining parameters
transformer. Copy and complete the table belt:»w as n pertams to a three-p P Laae transforn

rated 300KVA
: i \
r ~ OPEN CIRCUIT TEST | SHORT-CIRCUIT TEST . |
[ Nainéofthe variables measured 2 I\ame of varlableq measured: it T 8
(@ 4 e ‘ PR 3
/(1'1') (o Lt (m) o Rt A
| (iff) eretexs _ R 11)) ' ! o
| Parameters calculated: |'Parameters calculated: o O N 1
) Gpeiacy . e ey e
(V) . (..[) M\/V(ﬁ’l.h | -‘ﬁx\r\.\ﬁ'rw\q' e f "
QUESTION 3
Determine the current through the 10Q resistor in Fig Q3 using Thevenin's Theorem.. S
™ 10 5 TR g
! { il
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‘ QUJI‘TIQI’L'}
Use nodal analysis method to determine Vy, Vy, 11m! [in the cireuit of Fig, Q4
by 288,
5Q
20
10V

Fu1 (4

QUESTLLQNE ; -
For the series RLC circuit shown in Fig QF, tivrm mine (i) the rms current (if) the real poW?r‘ (1ii)
the reactive power (iv) the apparent power drawn from the source, (v) Draw the power tridngle.

{‘1 Cﬂ "‘"'-@4:__ )Cl—) fw\n; - ll_—

o 200 I
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QMTIQM

(a) With aid of diagrams only, illustrate the folIowmg biasing configurations for a BJT (i)

fommon Baze (ii) Common E-mtter (i) Commnn Collector _ e b e
o l C P PIPL O ST Bl g pHS e el
— ) For tiwe LT Ciromi shewn & Figow !\ u"'tc.‘T;uTﬂr werfilonis iy T, UJ.; Vi {1iL) i and ‘/HE . /,-‘

Take Vp; = 0.7V - R el

Fg Q6 W

G E':"'HQ!EI y

Determine the resuitant force on 3pC charge due to~4uC agd10nC charges. All these three pomt
charges are placed on the vertices of an equdateral triangle ABC of side 50cm

“.JES'III_QLEA b '
A magnetic circuit comprises three parts in senes each of uniform cross-sectional area (c.s.a).
They are: ’

a) A length of 80mm and c.s.a. 50mm~ ;

b)  Alengthof 60mm and c.s.a. 90mms <4

¢)  Anair gap of length 0.5mm and c.s:a, 150mm2 A coil of 4000 turns is wound on part (b)
and flur density in the air- gap is 0.3wb/m?2. Assuming that all the flux passes through the given
circuit, and that the relative per meabll:ty |.u 15‘ 11300, estimate the coil current to produce'such a

- flux dens:ty. g Q} g
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yf &llhﬁ'ﬂQN_Al. (a) Sketch the torque speed characteristics of (i) an AC induction motor and (ii) a |
Shunt dc motor. Indicate clearly on your sketches, the normal operating ranges. (b) Draw the

equivalent circuit diagram of a series-connected dc motor. State one application of a series-
connecfed dc:motor. (¢) A 20-hp shunt dc motor operates from a 200 V dc source with fixed
losses of 1000 W undel full-load conditions. The full-load speed is 1100 rpm. If on no-load
condltxons the motor speed is 1150 rpm, find the input current; the motor efficiericy under full

load condltlons and the speed regulatior. o,(uf)"yu

L,UES.TLQN_A& A linear dc machine has a magnetic flux density of 0.3 T directed into the page, a %5
resistance of 0.20 £, a bar length | = 0.8 m, and a source voltage of 80 V. (a) Draw the equivalent 3 '

circuit diagram of the linear dc machine. (b) What is the starting current? (c) What is the
magmtude and direction of the initial force on the bar at starting? (d) What is the no-load
steady-state speed of the bar? (e) If the bar is loaded with a force of 15 N opposite to the
direction of motion, what is the new steady state speed?
QUESTION A3: (a) An electrician on an inspection visit in a residential home at Nsukka found out
- that he wrongly took along with him'a PMiMC meter instead OF aii AC voilnieter A5 o traines Bl
engineer, what is the device that you will recommend to the eiectrician to incorporate-into his - ‘
PMMC meter to'enable it measure voltage across an AC voltage source? How should the device
bé_tbnnecte:c[‘? Sketch the circuit diagram of the.arrangement. Also state the function of the
device in the arféngément. (b) An electrical engineering firm was contracted by EEDC to design
a system that will enable the secondary winding voltage of a 500 kVA, 0.415 kV/11 kV step
transformer at an embedded generation substation in UNN, to be measured using an AC
voltmeter with range: 0-120 V. With a diagram, show the circuit arrangement that will enable
the AC voltmeter to mieasure the secondary winding voltage of the transformer. Assume that the
load across the secondary winding is a resistive load. What is the name and function of the

device interfacing the AC voltmeter to the secondary winding terminals?

(4?2
s

) /QUES[ION B Spheres A and B are equally charged but WIt?T opposite signs. If they experience a
| force (F) of 2.5x107 N when placed 3.0 cm apart, determine the charge on each of the spheres if
r_ / the relative permittivity of the medium involved is 6. &
| QUESTION Bz. Two equal and opposite charges, A and B of magnitude 2.0x10-7 are placed 20cm
apart. Compute the magnitude and direction of Electric field intensity (E) at the mid- -point M,
between the charges. What force would act on an électron with a charge of -1. 6x10-1°C if placed
© there? b= e

QUE.STION B3. A coil is wound uniformly with 600 turns over a steel ring of relative permeability

750 having a mean circumference of 0.4m and cross sectional area of 0.05m?2, Suppose the coil

has a resistance of 10002 when connected to'a 250V d¢.supply, calculate the: (i) mmf of the coil,

(ii) field strength, (jif) total flux, (iv) reluctance of the ring and (v) permeance of the ring,’
X Page 1 0f 2




QUESTION.CL; The following ordinates were taken during half-cycle of a symmetrical alternating
current wave, the current varying in a linear manner between successive points as tabulated here, = {
Phase angle (degree) |15 [30 [45[60 [75 [90 [105 [120]135 | 150 165|180 ’
Curreni (Amp) 36 .84 14 (194 |225 |25 [252 (23 |156 (94 |42 |0,
Determine (a) the mear: value, (b) the root mean square value, (c) the form and (d) peak factor.

QUESTION _C2: Determine the dc resistance
levels for the diode with the charaiieristic Ip (mA)
shown in Figure C2 at () Ip = 2mA; () Ip = 30 ?

< Ty

20mA; () Vp=-i0V i

QUESTION C3: (a) The Inad of a single-phase ' Silicon
200/2500V, 50Hz transformer is a 200uF 20
capacitor and is connected across the

‘secondary terminals. If 185V is impressed on 10
the input, what is the capacitance of this load
vapacitor as seen by this input voltage? (b) A .
loaded 50kVA ideal transformer has the B
secondary voltage as 2000V and primary

current as’ 20A. What are the values of

de
.'-g
¢

{ X *

0.8 Vo (V)

Figure C2
piimary voltage and secondary current? (c) Is : : %

the transformer of (b) above a step-up or , %\/g
:,cep down"
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Q_S’[LQML A3- phase 100 VA, 2000/200V transformer whose parameters are given as: Ry =
205 R =072 () ¥y = 260 X2 = 0.56; Xm = 23Q and Re = 208; Zy = 4 + j3.5. (a) Draw the actual
per-phase equivalent circuit of the transformer, labelling all the parameters. (b) Draw the
approximate equivalent circuit with all the low voltage parameters calculated and referred to the

high voltage side.
QUESTION D2: From the source free circuit shown in Fig. D2, calculate: (a) the voltage across the

250 resistor. (b) the current flowing 25£), if the initial combined capacitor voltage, Vc (0)= 35V.
| - QUESTION D3: Using Thevenin’s method, calculate the maximum power transferred to load Ry, of

FFig. D3.
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Fig. D2’ Fig. D3 _
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