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{ Mw&% Electrical & Electronic Engineering: ENG 226 ’(‘-, iy
ructions: Answer Question 1 and any other four: Time Allowed 3 Hou

B .. . b = =
State De Morgan's Law _ i e
 Write the complete expression for the Minterm designation s
: o i g i~ 5 C.'lkﬂﬂ)a

~ (¢)Simplify and implement Z = (£ + )£+ EF)G -+ E FrGy+ EF+ LFG

(@) Define the term resonance and state the two cOndi'ticms under which it occurs?
“(e)The formulae for computing resonance frequency 15 ... : |

(f) One practical application of resonance in hospital or engincering firm is ...
(g) The quantities to be modeled in a transformer are ... ‘

(h) One major difference between an electric motor and a generator is .......

i) State Kirchhoff's current and voltage laws .
(j) Current flowing across a capacitor in a transient circuit 1s calculated using....

2(a) What are the tools for understanding digital logic gates

(b) (i) Draw a two input OR gate symbol and write out its Bo@w‘xprcssi(m.
Nii) Represent an OR function by a switch analogy Q

(¢) (i)Write out the correct Boolean expression for the u@ ble I shown in the next page.
(i) What is the name given to the gate that has this cxpréssfon”?
(iii) Draw the symbol of this gate. ~‘~
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Analyze the role a transformer plays {n byi¥iging AC voltage 1o your home from the
eneration station.
(b)With the aid of electromagneticAaw N describe the transformer action.
(¢) Draw a well labeled transforgagl FCamshouakisn
s
ts
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(d) A 400kVA, 11kV/415V, ransformer has &80 turns on the secondary. Calculate:
(i) Primary and secondary cufy

(i) Number of primary turhgto the nearest whole number)

(iii) The maximum flux.

(i) With appropriate circuitry, explain what you understand by transient
(11) State five relevancies of its study to you.

(b) Using a series RC circuit, determine the diffcrential equation for capacitor current and
voltage. ‘

(¢) State the capacitor voltage equations for charging and discharging of capacitor as
transient examples.
(d)For a 2.4V supply and time constant of 0.45, compute the level of voltage that will build

- across a capacitor 0.48s. »
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ation (i) ondibns it make this posss and develop the governit

; qifcy (i) Explain the va @qukwistlml cithble yu:n to change 1o ﬂiﬁﬂ'ﬂﬂ'ﬂm )
ical sigified cucuit confans pural@l combination of Capagitor of wiknowm value and St}
s s@ies with a 200061 Resistor md supply vollage of z‘lr_:rmmm. Compute (1) €

% “xl" OFAT@) () Lo take _I"m‘c (i) leactnce q‘nli hin m-lum:?s in paralicl &main circuits (iii) Tola e

2 (2) By discuss with yelevant circuit, the phenomenon hat lnlepi; place n either of the following (i) F light take-
Gl (1) Whea' you accidentally llep on hot object o (1N Sunl a gu.le:l&:lm_(l)) Stale the fundamental qusll‘m for

,-,'(‘a_} M m these d‘vtlo‘l : i"a' Vululgc "_ (;u“cnl (-_q”a“()" (c):A Y”“"'“' ln]'sc "f i“upli""k :’v aﬂ(' d“'m,

10 a relay copl of iductance 0,111 and Lesistande of 10he2. The relay confict closes al ¢ vef‘n.nl AmA
ad Given that time constant is L/R, given that th & 12 e time delay for closing & npenm'g of relay

T

‘ "F?"“’“"C'Y... coarding (o 2(a & b), compute the lag between bR 2y L
i i B: 1a) An clechicily consumer in Owerti may thjoy power gene ted jn faraway ol Dam, Digcuss
E the crtical 1ok (dayed by tansfonners in hansporting (he clecl icily from g;cneralu AN Lo o I\mm(-...(ll‘). Ihe (hsm@?\)‘hon
i ' ' sinple-phase with 40 tums n the

i nansformer woned your neighbourhood is ratedgal JOOKV A, 6600Y/ACPN % 5 , il
® | secoindary, _"'t' transfonmer hos a Plilll'rll)i--"femsh\m:c and] teanitze @ wee of 0.44€2 m'u\ “_”%lll” while I‘h'c
" secondary it sistance and leakase inducinee are 000782 ahi 0.0()‘”1[!! Spectively. Asswining 5y is 6000Y, Reis
t_3%s of jaimary resislance, X, is (4 A% of primary |cnk,|gf-,"i..( et ith the aid of diagiams, obtain e refeved
2 ‘tal“c equi vilent cirent trom thepractical u(]ui\:ulg”[ (;i|(;|'i|.'. '-"‘(.'.ull\pH‘(’. Iy, Jg Ny, iz, Re, X,,,)‘BZ( . Consider
lie cunshiuttion of « D0 e, using appropriate did § afud cqualions distingiish between the 2 types of -
- rotatiesg machines. (b), __’,{'.ﬁ‘w;] |,|||._|“_|5m| a neyy shogl pengtalon \l"i“‘ A terminal vollapge of 240V, and dan aymalure
» FR e uts:lanm\:: OF 0E e g s 'n;‘u-! crent 61 45A. "I'he cuslomer dcsigv; fhat you _
Asguniing a rgtational loss ol 400V, kindly satisry your-uileni s
signey. {H;[l‘l'_l‘; Compule the Beld current, annatiire current,
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- SECTION C: 1 (a) (;y applymng Gauss’s dother velevant lnnll\pluntl(.‘,nl ERPIEssIons, show (na[WL o

Yiven by C =1(&,6,4)/d b) The capacitance of a capacitor form

s thick is 0.0004 miero Farads: A poleny

m the plates (i) the putential grat_licul (1) !

i ("7 Find all he currents and voltages ia §

use it to find | uond (hen apply Oluns's
I -

plate capacilor in a1ng

vl a paraliel
two metal plates each 200 ¢’
difference of 20,000 V 15 ap jed

4 - 53
electric M density and (iv) thcMe
Hint: First tn

ep¥separated by d U%ulu(‘llig'; 4
Falculate (i) The tolal charge
lative permitlivily of fhe dielech
Jthe total esistance seen by (he souice,

network ijmwu below

> law, KOL, VL, CDIR and VDR 1o delermine the remaining unkpown qunnlilics.’_ | ;
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“qogic it A4 + B¢
enson s liocess. DZ'G' Integiated circuits have 1ev
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FEDERAL UNIVERSITY OF TECHNOLOGY OWERRI .

SCHOOL OF ENGINEERING AND ENGINEERING TECHNOLOGY
DEPARTMENT OF ELECTRICAL AND ELECTRONIC ENGINEERING
&
2011/2012 SESSTION RAIN SEMESTER EXAMINATION

ENG 226: BASIC ELECTRICAL AND ELECTRONIC ENGINEERING ECHNOLOGY

INSTRUCTIONS: Attempt Question I and any other four. 3 Credit Units: TIME: 3 Hours

1 ua) State the title of any four experiments you carried out during this year’s ENG 226
practical.
a—~(b) Draw an electrical circuit where one switch can be used to ON/OFF one ceiling fan and

bulb in all the five rooms in your house, and equally allow each person to control his/her
room.

a(c) What is RESONANCE? Mention one real life application.

(d) If the capacitive reactance (X() in one of such applications is 100k(), compute the value
of an inductor (L) which when connected in series with .the capacitor in X will give
resonance. N/B: System frequency is S0Hz and 7 is 3.1429¢

2 _a)What is a transformer? Mention 4 types of transformfer\avid their uses.
(b)State the major advantage of using alternating cufrentfor transmission and distribution.
~—1(c) With the aid of diagrams and underlying equatiohsydescribe transformer action.
~£d)()In a simple transformer equivalent circuit™mrention the quantities to be modeled.

(i)Outline how each of these quantitics can Pestepresented in the equivalent circuit.
3 (a) State Thevenin’s theorem and deducethe statement parameters from it.
(b) Consider the circuit below, battery B b5 an e.m.f of 4V and 4Q internal resistance and -
battery A has an e.m.f of 24V and ihtérral resistance of 20). The batteries are connected in
parallel across a 10 Q resistor,_Galeulate the current in each branch of the network using
Superposition theorem. ‘

o
“
'{_'r‘ “,;f.
24V B== A/ 4
A B -
3 Y
RIZZQ [] R;;=4Q

Fig. Q3b

b

4. (a) With examples, explain the basic difference in the characteristics and operation of

(i) insulator (ii) conductor and (iii) semiconductor.
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