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Basic Electrical Engineering
Time: 3 Hours

Full Marks: 72
N.B.:- (i) Answer any SIX questions, taking THREE from each section.
(i) Figure in the margin indicate full marks.
(iii) Use separate answer script for each section.
SECTION-A
Q.1 (a) Define voliage source and current source. Also classify the dependent and independent 4.0
sources with symbols.
4.0
i

(b) Find out the current through the following circuit.
|

10W =X
& é} L

Lamp

Dattery
proportional to their 4.0

(c) Prove that the source voltage is divided among the resistors is directly

resistances.
9:?. (a) For the bridge network in the figure shown below, lind Ry and [

—_

'.!n\-'/ +
b

(b) Define supernode. Write down the steps to determine the node voltages.

For the circuit shown below, find out the node voltages.
10£2

(c)
— A\

1
pAY
TA

VA
ol
L)
e

4.0

24V

36V
3.0
5.0

(b) State and explain the superposition theorem.
(c) Find out the current 1 for the circuit shown below.
60

16V

4.0

owing pair of sinusoids, determine which one leads and by how much.

Q.4 (a) For the foll
Ve G) vt = 10 cos(41-60°) and i(t) = 4 sin(4t+60°)
vit) =4 cos(377+10°) and va(t) = -20c0s3771
Page 1/2
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(b) Define phasor. Find the phasors corresponding to the following signais 4y

a) vir) = 21 cos(41-15°)V

}’"J i) = -8 sing 101+ 70°)md

1) w) = 120 sincln -50°)V ° out of phase.
(¢) Fora pure capucitor and inductor prove that voltuge and current are 90° out 01P

SECTION-B

5 (@) Define RMS value. Determine the rms vulue of the current
If the current is pussed through a 2-0 resistor, [ind the nverage pOWer

!:a(:muyz /(‘ //I —
-m—L ___}4 _,__| i "

(b) Find the input impedance of the cireuit shown b
w = 50 rad/s.

4.0

shown in figure below. 6.0
wuvcfum:l;smbcd by the resistor. ”

.
e L

T g

clow. Assume that the circuit operates at 3.0

0.2H ;

e—d]c ! mr— k.,
— 310
I— T]OmF

Z. | o
(c) Find Ip for the circuit shown in figure below using mesh analysis. 3.0

< >F’ 0°A

17 62 |
Ay VA——] .

5
30 %Jd!l Q 10 230°V

Q.6 (1) Determine the power generaied by such sour:¢ Qi e average powser apsorbed by each 0.0
passite element m the circuit showe in figure below.

2002 -150

L

I IN
N + Y60 230°V
4 0°A( T- ‘;%; >1060 : Y603

(b)  When connecied to a 220-V (rms) 506-Hz power line, a load absorbs 4 kW at a lagging power 2.0
factor of 0 8. Find the reactive power of the system,
(¢) Define phase sequence. Write down the condition of three phase balanced and unbalanced 4.0
systein.
.7 (a) Mention the possible conrections of the three phase source and the three phase load 2.0

Derive the relationship between phase voltages and line voltages, phase currents and line 4.0
currents for a three phase Y-Y system. Assume positive phase sequence.
(¢) A balanced abe-sequence Y-connected source with Vg, = 100 10”V is connected to a 6.0
{ A-connected [oad (8+14)Q2 /phase.  Calculate (i) phase voltages (ii) line voltages (iii) phase
currents and (iv) line currents. The circuit is shown in Figure below.

(b

8(a) Explain an operating principle of a half wave and full wave rectifier circuit with a suitable 4.0
circuit diagram and output wave shape.

(b) Define generator, motor and transformer. Classify D.C. generator. 4.0
(c) Explain how voltage is induced across a conductor. 40
1 Page 272
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V) Assune leasonshls vatys ror ny Jat missing,
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SECTION-A
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tieal dependen sunrce wi
noncit ofthe eircufy

h appreprinte syinbuls, 2.00
In figure below,

Time: 3 Huurs

00
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T
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. NI
el —
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i ’ 3,00
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rar '-’-M'n:l'n-lm nl' ”:ur' [ ”';hr - [P 5 4
20 R : . surrent Nows theaugh o 9. 0 regla,
. F M the e PeNRE shvahed by (he ey by, g7 Tk
. . r
; c:‘ L\‘J 3
e &
[ L

vy ‘A A
. ' /

’ 4 \
l/ \‘ -l ,"
--——‘—-n-.\.-.-— .-—-ll,-.-*—-—- S i
D \ Y ‘: -

- - "1 5 f "-—3' 'L',
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. SECTION-D

ety 0 y“’. Define RMS value of 5 perivdis wavefinn, Determines The RMS value of ihe follawing waveform,

L8 PANAY ' ST
.‘:l ) ! e .|>. —e 4 .
el v oV RS E aoe aseld
TR M ; i
A | by For 1le lolivwing Kauee, fing in= uErg: power zupplivd by source and power absorbed by inducron an.t

hid) : fastor, w0 '

- NN
LA )

L

 — . e+ e 8 e 8

g

19]

Frove than ihe line current is 13 fimes the magaiude Iy of the phiase curner) for d-conuccicd luad

Qafdal - Waite the nivaimages of thiee s system. Datennine ¢

the relaion bzwesn e currents and phass cuzrents ul
3 thtee pliaie d-comnecienl sy,
(W1 Prove that, ibe fnstomanzags power of o hatanssd Fephuize systent iy copatant,
| ) A pndiive sequrnee, bl Aceoneezied soitiee supplics a batined A-vonnectad losd. 10the tnpedance per
Pliow ofihe Ioacdis 194 I amd |, e 10 2002388 AL [ line enrments and line vultages,
S B E I
()
(e}

G LTI R AN

(L
e N L e L,

A2 e el iy

20 e operation ol o Sl wave biide reendizr eireail. Also deve expuuation of sutpul voliage,
Datermine e veipus voltags s vl vorent of the foliowing cirenit.

pada
e, (T
—
.

L=

.-I-

I
|
v f:) ' g[m 75 S?_Ge_ V,
| |

o N
‘ —0-
) . . R ' \ .. ‘
p QY Eaplain the s load mngnetizaiion eerve ef a DC genemier, . . ) - 4.00
. = == o) < e vobiapeadueed inoa DG D ganvraion is 220V witen the aniaiure.ianes st 1100 ofmin. What will the .00
sollage: be A0 e speed iz inerevacd 1y 1700 tinin? N . g
(<1 Lxplainthe epzrating principle ofa DC nolor, . 4,00
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T
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FEE 124]
N Basle Eleetrlent Englneerinn
"ull marks: 72 “
Time: 3 11o

N, (N Answer g "’

{) A\ "y SIX questlons, ik, THIEE

{[Iilll Figures in 1l margin indicale rulll'mmks Nl S

Eh; Use sepurae nnswer scrip :

. for cael secilon,
Hume reasonabile valye for any darp missing,

/ SECTION-A |
Q.1 Define (i) ncive

Ireult elemen (li ive clry ;
' ) cc + (i} passive cireul clement, (10) dependent souree,
{b) Find ey a1 temiinals o ang b for the network shown In figure below,

() What dv you mean Uy o Vinear circuit? Write nodal cauations for thie neiwark shown in figure below,

R —
—

(a)

Write lown the properties of o super mesh, Fiund iy, 1,

J o d

mnzE W Eaa

and Iy showni in Ggure belaw using mesl analysis,

)
?
S
ki call

"";:-'['\,,l..QJ Z¥0
I
(b} Sute and explain Thevenin's theorem, 3 .

) (c) Find Vg in the cireuit of figure usin;;sup:r_|1_|_:_s|m_:npil1_=_pr:|n. L
1 o o 20 %

: ffMT i

| i ”-_l;-E"" TM

Q.) () Conven the volinge suurce shown In figure below hito an equivalent eurrent souece,

Ll :

<

: JOV;L'E
(8 KO

b)  Find the value of Iy, for maximuin power trnns fer i the elrenit showi In Rgure. Find the maxhnuin power,
( nd the . i

1L . _P-'Hffj
01 0 in
Z= 120 =Ml
(! ==

o ———
- — N

EA' ﬁ;
b |

—,
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(4} Calculate the equivalent capaciianes ot the lerminnle of the elreull shown In figure below,

.\—[j: rm.ME_, I'TM r
Co_, Frokr J_

| 0N - foap
. b T
r-/ ks
M} What is phase sequence? Determine ihe plase sequence of the sctof voliages 4.00
¥on = | 10cos{ar +I50']l’, Vi =l||]:u1(n.rr + ]G']}’. Vey =1 [Ucus(&# —'DU'}V ' "

‘b) A \'ﬂ"l‘lue 'I'lf,l) i .PPI“"'I acrott a clreull clement bn nl;ul't_ Il enirrent l[l:l Nows ||I.lﬂ'l.lsh that fllmtﬂl. determine 1,00
the clreuit element whetlier it s Inductor ur eapacitor by drawing phasor diagram. ,

i) *30cus 1000 120°)A
Circuit
! wlip=10cos 130 UV ( 1 clement
L]
(e} Find I, In the circuit of Ggure using nodal analysls, - 4.00

; Ll Y
i o0 ni 1
i
f ——
| Woar &
' T Q.51
J 10cosltV ®21, F‘

| i

SECTION-NI

Q.Sil)/'(rnhlil'c load abisorbs power ot all ine, while n reactive load (L or C) abyorbs rero overape power™, juulifly 400

jlion

4<0"A =}40<30°V

W

! the saicment, '
i [ Delermine ihe nverage power geacraled by cncli wouree and ilic svernge power abiorbed by each pasilve 4,00 :
- element in the circult shown in figure. \
d !
200 130

] b il
: i
f

c)  What is menn by rans, value of a perlodic signal? Find the r.ma. value of the eurrent wave fonn shown in 400

& figure, |
L ¥
[+ i)
|
|:‘ T L i ] . A_., —
||,. 1 1 >l
il thy 0 1 oo v
||_
' Q.%}(‘Mul ere Lhe advantapes of J-p system over 1< system? Find the relationship between the Yine voltage and 4,00
R phase valiage ol 3 y-y sysem, )
;j (b} PProve that ihe Iolal inslantiancaut power in o balapeed 3. sysiem is consiant. 400
1 ) Onc line voliage of a balanced Y-connecied sovice s Vp=240<-20°V. If Ihe source is corrected 10 2 4= 4.00
H correcied load of 20<40°0Y, And tlie phinse and line curreits, Assume the abe 1cquUEnee,
¥
' Qy(jl Deline clecironlcn, Discunt soine lmponance of cleciranlen, 400
() Prove that, MV of a full-wave rectifict using cemter-lapped wansformer iy twice than the PIV of a lullswave 4,00 :
i . bridge rectifier circull
T {c) Draw the equivalent circuit of a transformer, What will happen, If de valtage Is applied across the primayofa 4,00
| tranaformer?
| :
I = Q.8(a) Descnbe the working principle of a simple lnop e genemitar, - 400
% ' {d)  What Iy the significance of back eml ol a de motor? Why Nield clrewit of a Je motar never be opeoed? 1M
X {e)  Why duces the rolor of a induction moltor rutaie? 4.00
e o'
l "
e
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S MEPARTMENT OF CIVIL ENGINEERING :
RAJSHAI UNIVERSITY OF ENGINEERING & TEFJI INOLOGY
Z B.Sc. Engincering First Year Second Scmester Examination, 2013 \ ')/

EEL 103
Basic Electrical Engincering

Full marks; 79 ! 'l‘hnc:. 3 Howry

R (.i.) Answer any SIX questions, toking THREE from cach section.
(,‘,‘) Figure in the margin indicate full marks.
(i) Use separate answer script for each section,

SECTION-A

‘ms i ircuits? S hd 5.67
Q.1 (8)  What is the main difference of maximum poser transfer theorems in AC and I_)C circuits? Show that
. 2 ) .
P = -1—“'— in both AC and DC casos. Where the symbols have their usunl meanings. ;
4Ry :
i 4.00
(1)  Find Vy and V; for the following network. s v
/7’
) Vg

v,

-

L

VT Y
' ,

V, )
| E——l '

z 20V
. . s
(c) Why ammecters arc connccted in scrics and voltineters in parallel? 2.00
Q'L({ State and explain any one of the following theorems. . 5.67

(i) KirchhofP's Voltage law (i) KirckhofP’s Current law (iii) Voltage divider rule.

(b) Calculate the currents 1) and [, in the iollowing circuit. 6.00 <

[t = 60A ——p

Q

pu=r ] lw,-e'f

I%e) 90 1802
| ? T ate G
. (:} N )L\ =

- .
=7 '_’4(‘, 1
2.5 i
ST/ :
3 (a) State and explain Thevenin’s theorem, . /;f’ 5.67 |
4 ‘

}b)’ Calculate the current in load resistor Ry, in the fojlowing circuit, by applying Thevenin's theorem, . 6.00

o
AN—o
6Q 3Q =2

360V . ,
180 R_=2.50Q j

/a7
O RNEY
b /r};//r

,4('{ For ac circuit, prove that power P = VI cos0, where the symbols has their usual significance. e 4/ 3.67
"2

!
|
1
(b) A single phasc ac parallel circuit is shown below., 8.00 L ~

1004 30° R=30 Xi.= 50

%XC“OQ

| o Wens - "
(i) Calculate the individual currents drawn by cach load clements ’r:-\ H 58 !
X ! S, . i

(i) Caleulate the total current supplicd by the sourcc, & f
(iii)  Caleul ’ i . !
aleulate the power consumed/supplicd by cach clements. P '
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SECTION-B - . : "\
. 2.67
: / 'CCS CONVETSioN proeess. lysis 4.00
cuss possible sOUICEs CONVErsIon { | , nodal analysis.
ety D lectrical network which contains three nodes. Find the node voltages using
{ (b) Draw an cle

rsion’ .00
Assumoe suitnble valuos of active and pnuf%ll\;o L,lrt.ullu{cn:u;:lsimng ol AL arid ¥ & conversioll 5
g notwor S
' total impedance Zy for tho follow
(¢) *Find the

i

. proCcsSCb " i

@ ii ircui iii) unbalanced circuit 2.67

' Q6 (x)  Define (i) phasc sequence, (ii) balanced circuit, and (iii) unbalance d .

i anings. 4.0
v (b) Show that in a Y-connected system [ = J—li¢; where the symbols have their usual meaning
5 5.00
(¢) Find rcal power, reactive power, apparcnt power, and powcr ﬁlclor from the lollowing network.
—

-

. V\S x

00— » | ;
“ o > ETT Y.
|

|

N
\/Qﬂ\_//lnzlﬂzo" “Q 3 (3R [00 ._/./’ g'b

1Q

. @ ’ . \fop 10 ¢
,Q* m@_l i3, ZZ I?O.. 'fj F ‘ \\fp -

Q.7(a) Discuss the relative advantages and disadvantages of DC generators and allernators,

2.67 !
(b) Define back emf in a de motor, Derivo the condition formaximum power developed by a de motor. 4.00
(¢) What are the losses in a transformer? How can we estimate these losses? Derive the condition for 5.00
maximum efficicncy of a transformer.,
{Q’(q) Explain how a P-N junction is made, Draw the cireuit (lmgrnm and explain the operation of a half  5.67
wave reclifier using P-N junction diode,
(b) Draw neat sketch and explain how a d” Arsonval basic instrument is made. Explain how q ; ste ’
can be made using it, P oW & ammeter 6,00

B

347
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DEPARENENG v VL ENGINEEREAN
A S ST UNIVERN Y GF BNGINEERING & TECGNOT OGN

NG Brpieenng, FHIRSS 0 9 ECOND Exaning b, 2012

A AR
Basic Flectrical Engineering

Tone: S Howrs

Iull Narks: 70 ' )
Nz () Answer STN questions, king THRELE from cach sectior .
(n) Figuee i the margin ndieates full marks.
() e sieparaite answer seript for cach section,
(v) Ansunmie reasonable valug far uny diti not jpiven,
SECTION = A
QL) Draw the equivalent cireutt ol a wansfonmnzr, What do you mean by encrgizing curent ol g 300
ranslormer™!
(b)  Deline = (i oy senncondactor, (i) a-yne sennconductor, (i) it semecosdecton, (iv) S oy
extrisic semi-conductor, (v) depletion layer,
(¢)  What are the difference between BT and FET? 3.07
0.2 @) Fid Vel i, moihe cirewit ol Fig, 3, 3.00
. ) +
' (3/\5 Q_-ﬂ.; Lo 17/} g'n'é Vo
L ] : J [Y: 3 _ 3.00
\(I}/ for the conditions specilicd in Fig. 4 determine unknown resistance. 30
VA A—
R, = 20 Rya ¢ 20 W

’LZ}VT . T :

fig: 4 o
_/c) What do vou micar by short crcuit and open civenit? Whal should Le done W iactive avollage
‘source and g current source?
Find the current £ in the circuit ol g, 3 e

()
\/ ANy
X . /r c=1\¢ ,“' :

XOVQ_)_D R
A5

Q.Y Vind the rns and average value ol the [ollowing wave formin Fig. 6

\/U’)%\
il / ¢ 8

Loy A s b wan

PRI
\

083 &7,

(.'5; mata e

e L

B S Ses S

g I .
-l N
. F"ﬂ: ¢ .
() Usesouree transformation to 1ind ¢ for the eireuit in Fig, 7. 3.00
i —_— AN — —
~ SN et :
2N ﬁb ‘\g 1 ? z; N (l_E_’Lov i
. : I i
(¢)  Find ihe"ihevenin equivalent cirewnt for the Tollowing network any tronthis thev e eguivalent 3.0
cireuit lind Nuorton's equivalent cireuanl, :
o !
C-n l [ Y 1
/J - A " :
Bon 4ab an ;
’ Ly } !
Tl = B l
Q. <) Using Meshranalysts, find the cuvent & 6, 9, 3460 !
;
4 X . '
3 ’
[ " v
E’l: 2\\’1-/.95 J-(.,i.) . ' (p N Z—-O , :;r”’:zj
: v S - )
" Rt il
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. oo S , ; s A
(hy Whatt quper e ov the cueuttm Fig, 1, and and 7 hy nsmg pode i thod. w“g\h
) RINERT & e

: . §
A L 2V g 2 "
340 é. ) P G . N
20z J
Forie o
) SECTION -1
. < 4.00
Q;SM) For the Tollowing, seres, R-L-Ceireuit deternune = !
(i) \he resonancee frequency ! ~
(i) the quality factor (2 atiesonance N
(i) the current [at resonaney
(iv) Vo 1amd al OIS\ _ __\7 Vi - .
V'V OTXATr
2N ‘ =Pl
2M
L’\-( . "’
E =100 ([ AL T
- 3.00
(b)  Wate the advintagues ol 3-plise system.
. — 4.07
(¢)  Prove thal J-phase system s more ceononical than cquivalent sigle phase synlen. £
. 3.00
G.6 (1) Determine the power [actor ol resistor, mductor and capacttor. 07
H : R g . ¢ -,
() What s Faraday's Taw? Brelly deseribe the operating principle of de peneritor. 00
(¢)  What is armature reaction” Discuss any one method that can minimize crmaline reactioi, ..
().7 ry)  Datermine ihe phase relations between the signals ol the lollowmy sei 5.00
/ / (i) Vs 2 coxpvt A 20°), 0= 1 Sin(wt 10")
(ii) Ve 3 Ningwt F 10%), 0= 2 cos(wl 10")
(1) Vs S v 20°) 0 =S ces(wl b 10") )
(l}{ For the followimg network determing - 4.00
) ' (i) e shorl siretit clrvenia £y and
(ii) the voltage P and Vo To

p—2=
(iii) the source current /, {—
—AAW Wrr—‘[—-— N

L

/j Fimd erest Letor Tor the following, wive form. 3.07
/ V() ‘

s —%T 3 1 5 ¢ > L
Q.8 (u) Write short noles on (i) Ohm's law (ii) Kirchhoff’s current law and " ii) Kirchho!t™s voltage law., 5.67

(b) ~ Using KirchholT™s current 1aw, determine the unknown currents for the following network ot 3.00
g nelwor .

g1, E -{-:l’Z-mA .
____‘? i

OmA [2 }[ é&" h

(¢)  Fand P the et ol Py, 2,

3.00
1.4 C B
L O\ )
"= l"‘- .
SYL c3 Vy
/v-
an ’
AN |
[{EA
' (-\gl'. A
!
BT N g
: ) .
. e
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DEPARTMENT QI CIVIL ENGINEERING

RAJSHATT UNIVERSITY OF ENGINELRING & il If(‘.llr\"()lj()(’.t \O P
8.8, Engineering FIRST year SECOND SEMESTER Esanafi. 2011 /,
L 103
"/ “Basice Blectrical Inwineering
/ , -
[ Full Marka: 70 Lo b s
N () Answer SEN questions, kg, FHIREL rom cach section ! -
() Figure i the wargin mdicates tull ok N

() Use separate answer seript lor cach sechion.
(V) Assume reasonable value for any daty nissing.

SECTTION-A

bl i . (y) Active cireuit 5.0U
Q) Deline: (1) Weal voltage souree, (i) Jdenl current souree, (i) Dependent nouree, (iv) Active ciretd
clement, and (V) Passive cireunt element., XY
(1) Desipgn the voltage divider such that Vi =4 Vi
e
l"___,» GnA J -+
fL 2V —— Z Vi
222 p.o Ry
17 -
’L j "4
Lz Ve,
- . ‘ : 3 3.00
(¢)  Caleulate the equin alent resistanee Ry, ol the following circuit,
o—— MWW j
/ 1052 0%
, @ 10 é
oy Ly 3.0
Q.2(x)  What is meant by form factorand ciest Lctor? VP {\ 2 f‘}‘
(1) Prove that Capacitors and Inductors do not CONSUMICS ANy POwWLT. )'.L:
(<)  Find form factor for the Tollowing, wavelorn. — 5.6
V),
10 |- - = m = = = =
Fa) I
B o735 Jb_ >t _
“ . 03(a)  Use mesh current method of cireuit analysis (o determine the power dissipated throuy"s the |0 pesistor. 0.07
132
'S_J'?_l (43}
= .
20v 2 . |2052 5
.
(L) Solve the following cireuit for node voltapes. 2V . 5.00
I o :
350 | . _i<>__
+ L va
o ! =D s
L i
! QA(n) “The superposition p:inciplc is notapplicable to power effeets™ = Justily the statemient. 308
b L,
| (L) Prove that nax ;_I-I—'//-, , where symbals have their usual meaning, 3.00
i Qrioy ~ it
| 1h
' (¢)  Find the maximuny power delivered (o the load Ry, of the Tollowing uetwork. * 5.0
) . S.0°

] N o) \\((\2//1251
: 72V o AR, L

: 35 "//\/&“\ 4JL
:: VZa . Page Lol 2
. \ 9
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SECTION-B y

P

I petermine whether the cireuit element is Ry Lor ¢ o the following wavelor

(i) v = 100 sin (wu! ") (‘
i =20 sin (wt = S0%) ) '
- C).__—D___
(i) v =50 coy (W1130%) S
=20 sin (w1207 \
(1) v =10 sin (wi30%) — O— :
1= sin (w50
(1) Calculate (i) Real power, (1) Apparent power, (iif) Reactive power, (iv) Voltage drop across cach cirentt
clement, and (V) Power lactor ol the following network,
L. H .
C’}!V(’}’) ;
" o
Ve~ VU, = 1005m(314¢-10
9 e = 105
L
L= 01 Lwe
. C = 160 4F
Q.0()  Shew that at de inductor acts as short cireuil and capacitor acts as open gircuit, 4
) Devive the EMUE. equation ol transformer. “.
(¢) Derive the condition for which transformer cfficicncy is maximum. .
Q.(x) Whatis counter 15.VLE2 Why the counter 12 MLE can never be cqual Lo the applicd voltage? 3.

(v What do you mein by batanced, system? Derive the relationship between line voltaze and phase veltage =t

tor Y conneete:d balaneed 3-¢ system. :

(©)  show that balanced 3-¢ power can be measured by using, two walttimeter. 4.6
oo Q) Daw the charaeteristics (V-1) curve Toe ideal and practical diode. 3.0
== Y ane s s e e Tor i foliowing clreuit, i .0

Nin - . —0 4-

50V |- -

v Vi ; Iy _51_
2 172\] % - dov// Zo5 Vo
VIR (
. ' - —o —
o) Derive the relationship between base-curyent and emitter current for BT, )
|

/ ¥
/ ' Page2 of2

(
5
]

shes 6 {

i < iy

B0 o . L
- - - e
o el
—_—l
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B.Se. Lng

full Marks: 70

N (i)
(ii)
(i)

Fleaven's Light is Our Guide
DEPARTMENT OF CIVIL ENGINEERING

EEL 103

Basic Ilectrical Engincering

(iv)  Assume reasonable value for any data missing,

Q.1.(@) Define: (i) Lincar ¢

circuit,

SECTION-A

Rajshahi University of Engincering & Technology
'\nccring FIRST yeur SECOND Semester Examination, 2009

Answer SIX questions, taking THREL from cach section.
Figure in the margin indicate full marks,
Use separate answer seri pt for cach section,

U= o
it

‘Time: 3 Hours

ircuit (ii) Bilateral circuit (iii) Idcal voltage source (iv) Short 4.00

(b) State voltage divider rule, Design the following voltage divider circuit such that  3.67
VR, = 5VR,.

for 45 min.

12V

— 2N .
_]

=2 R
2

i

78

+
+

VR,

VR,

Definc cfficiency. What is the total cost of using the following
(i) A 800w dish washer for 60 min (i) A 1000w heater for 30 1

Q2.(a) Find the unknown quantitics of the following circuit.

1 (¢) Define node. Write down the

— 1

I

‘ 10Q

e
2A Ra
20Q

R,
p=15w

(b)  For the following network find I I, [, Vi and V,.

the 1002 resistor, .
1

3

I

node cquations and also determine g voltage
\-0-\\‘\

at 10 Tk. per unit. 4.00
nin (iii) Five 100w fan

3.00

ACIOsS | 4.67



T
) K ¥ B . . "y,
; 1 natvsis [l : branch currents in the following cireyiy: Y
Q.3.(a) Using mesh analysis [ind the ’ _7?‘

L
(b) Using nodal analysis find the potential across 492 resistor: 6.00
A ‘
50
501
T
24 IA 40
—
Q4.(2) State super position theorem. Write down the limitation of this thcorem, Prove that  4.00
2
_ power delivered to Ry, under maximum condition is D= L”’/\
(b) . Determine the load resistance, R and maximum power dL]lVCl’Cd to the load under 4.67
maximum power for the followmb network.
+ 2
1oV L
- (€) Find R, and I, for the following network, 3.00
E - 1 B
255 500
? T 'LLL G N
i I
Y
R»c:?/ Gﬂ.
ey 3
e - - ) b . <
- o - o ; P38020r3 ‘
. -l o = ) b Bkt Rt SER & J/
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a ';’ ¢

7 SECTION-1
Q5.04) i . , y . )
SO Find the average power when vV, sin(wr +0,), i = 1, sin(wt 1 0,).Show  hat 3.67
power dissipated by ideat inductor is zero. "
'
s . AP P, Pa D ] $.00 :‘é
(b) Forthe followsng circuit, find (i) Zy (i) [ (&) I, Tu, Te (iv) Py, Py, Pe, P (v) L .
'
i ‘ ‘ .
g < aah 2, a o o T 3'33()
e = 204 Jeit{ mt + 53.,13%) T 3.330 T 1430
0.6.(2) Define () Form factor (if) Crest factor. Find the form factor of the wave form shown 4.67
in 1
> Tine (s)
9 12 15
(5) Define ’MS. Show that only resis or consumes power but inductor and capacitor do 4.00
101 CONsUMe any power.
- (3 3.00
;‘ LL’ ")
3 { (sceond) Z
f.’lh‘/ slarters are necessary for motors? 2.00
Define (1) Mutuz] inductance (ii) cocflicient of coujfling. 2.¢o
1
E"i::d‘ the (i.) ';’u‘_'al power (ii) Apparent power (iii) Reactive power (iv) Power factor, Fp  4.67
for the foliowing network.
‘ VAN — ity
- o } 160 200 '
‘.
£ =100£0° () 3 j2sa :
1
(Y D/t je ~oisator o Wy (1
(d), Wit is souster emf? Why the counter emf can never be cqual 20 the applicd voltage?  3.00
y ] P “\‘ i )
LAY Diefine  (ranefee sl o . R . \
(s :Jv;..,, gansmonner. Determine the condition for maxiiium  effici awy of a 3.47
transformer. i ‘ i =
e {3—-‘ Cts . LI ' e ¢ b o r 2 v
- {by Shov how a diode cun be used as rectitier. Find 1 et \ 4
€ € be uged as rectilier. Find the expegssics of PLV for 3
0 . o X OCSSIOn w2 half way AN
Giode regtificr, - I Fehalfwave 4.0
(3 What zre differences b . - R : -
. (< at are differences between BT and FETY & S vl
switeh, ? Show Lovr T can be used as 2 4,00
- The Fnd:- s
— s
e i i e Jof 2 2
. - we o > . R s
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fo 1y ’ \e'
. RAJSHALL UNIVERSITY OF ENGINEERING & ll:.Cl INOLOOY ) Nl
& B.S¢. Engincering First Year Second Semester Examination, 2008 - g
i EEE 103 . PR
! ‘ . Basic Electrieal Engincering ~ N
: Full marks; 70 Time: 3 Hours Y
| _ , g+ ik
. NB:- () Answer any SIX questions, tuking THREE [rom cach scetion, /
\ (D) Figure In the margin indicate full marks, '
‘l (i) Usc sepurale answer seript for each seetion,
\ . . . | .
: SECTION-A 500
' Q.L(a) Define (i) Practical voluge source (i) Practical current source  (iii) Linear circuit., .
‘ . g ; - 4.00
\ (b)  Calculate the cquivalent resistance Ry, in the followiny circuit,
10 Q2 1Q I
! 6Q
: LSNPS zr//// 50
| BTN
| b %
5 (€)  Using Nodal analysis, determine the node voltage in the following circuit. 4.67
i SA
| 4
1 2
t 203 6Q @Fno A
: Q.2(a)" " State and cxplain the following terms:- (Y KVL (i) KCL (iii) VDR (iv) CDR 6.00
R A
U (b) Designthe voltage divider of the following fipure such that Vi = 4Vy, 3.00
W +
_ _l —>4 mA R, L—$ Vi
E=20v _I— E -
o R . +
= RiZE Vg,
\ =y g iy 3
: (©) 2.67
EQ
; X L S TST3A
; “ - Q.3 (a) State Supcrposition theorem, Using this theorem, lind the current through R, for the nctwork, T 4.67
! e . : . . . 4 S) ) '
&> - s
| . o X
F Ri=30 n GQF . an'rmv _ : :

(b)  Using Thevenin's theorem, find the éurrént Qlowing through Ry
: 4Q

,32\/-\; 12q
L. ‘. 1

(c) Suatc Rccipr(;c'lly theorem, Verify the Reciprocity
the following neiwork,

SR (4 N 3.00

[
.
.

D2 A ,

-~ "Rz 60

theorem and hence determing the curreiit 1 for
R

4.00
C Ak 4kQ e
.~ l . rl
é::_% 9 =10 v
' ) \
Tk N A 2k N
"“-—.-—.

'
Dk IR S
RELIFS
. - e W eeaan,,, ——
e emied S0Mem L en N e’ e T S AR
- o I e ErpGh S AL

s A4 2 TR ION LN

TN e e v
Ly
.nt "

T ce—
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o, 1204 6 ]
INOR 20 " gk j_ 12'v
:7 o :.i"

i [ ing ne ing nodal analysis:
(1) Detemine the voltage V, and V2 of the following network us [ y

6.00
o /V\M 243
L\/l 6 Q va ]
= 8= | 8 A
6A ,s 2Q o
' 1.67
(¢)  State maximum power transfer theorem, )
SECTION-B
Q.3 ()" Define: (i) Oscillating current (ii) Periodic current (i1i) Altcmating current (iv) P}}Eg_fpgycllcc. 4.00
‘ X oy ~ ' 3.67
Find the real power and reactive powerwhen v =V sin(wt +0) and { = I, sinwt,
For a particular circuit, the supply voltage v =100sin(157 =150°) and (he supply current 4.00
i =10cos(157f + 30°). Find the nature and the magnitude of the circujt paramcter.

Q/(»Q) Find the total resistance of the following netwaork: ©O—

2.67
() Find the form factor of e lollowing waveforny; 4.00
150 V==-==--
= > S
0 3 5 t (sccond)
(¢)  Caleulute the frequency, power factor, power and voltage drop across cach part of (e following 5.00
cireuit at resonance, .R 0.1 hen
»4 hcnry C= 100 ( ) &
: 'o‘n’":““'“‘{ s
1 L
100 volts . : _
- Qj/(:l') Convert current source to voltage source und voltage source (o curent sourco for the lollowing 3.00
= _ networks, . '
Q) (1)
P
- x
(b) to the lines of flux ina 4.00 -
ductor in the magnetic
. d voltage? 4.67
- otor? 367
¢ following um. 4.00
0 + ’
Vo A
2KkQ % Raoe L
(€)  What are the differences between BT and FIET? What <o you micay b;;»inn
and vof Y ..
atransformer? - 4 secondary of 4.00

— —t . . \.._,._.hw_"_"___
T T T T

e e T
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. Heavens Ligth s Our Guude . “%L
DEPARTMENT OF CIVIL ENGINEERING

‘ RAJSHAH UNIVERSITY OF ENGINEERING & TECNNOLOGY m“%‘;,:
B.Se Engineering FIRST Yenr SECOND SEMESTER, Exumination 2007

/ '!r:,‘
ILEEIE 103 ;
. - BASIC ELECTRICAL ENGINEERING '
FFull Marks: 70 B ' Time: 3 Hours
0. /\l!'\swcr‘SlX questions, taking THREFE from cach seetion. : <
Figure in the margin indicate full marks. /Q/
Use separate answer seript-for cach section, o p A
Assuime reusonable value for any din missing, : 2 v
q.
1 SECTION - A
1Q.1.(a)  Define resistance. Discuss the (emperature ¢(fect on resistance of copper.. ' ' -:-(’7
“(b) Find the range in which a resistor having the Tollowing color bands must exist to satisfy the 3-00_ z
manulacturer tolerance; PNy
. . oD
Ist hand  2nd band ~ 3rd band - dthband — Sthband _E8k ¥
-~
Gray Red Bluck Gold Brown Sy
f i <l TR : ' Sy il"\/' @,oz
What is the significance of the 5™ band? x / Feb
(¢)  What is the total cost of using the following at 7 1K, per unit? 3-0(?:“/,-.)(_
(i) a 860-W air conditioner tur 24 hr. i ‘ - eo“w“
(1) - n4800-W clothes deyer for 30 min. : . \n=E W
(iii) a 60-\V tape recorder for 2 hr, at? K
(iv)  a1200-W dishwaslicr {or 45 win. S [
(d) Find Vyand V, for the following network, ) 12,00 P
. . 4‘ — - ./
f Vi _T, . qc v
25V |5V g
+
20V vy
Q.2.(a) Prove that lhc] power delivered to the load resistance Ry, under m{uxinm}m condition is 3.67
y oo EaT S
I.‘mn 4R”,l A A ‘ . -
(b) !L‘Jcsrncl::;b :I:R:Evcn'\;. theorem determine the voltage and current lﬁrough 4.7 KQ resistor connected  4.00 O
- +|'LV . J., 22 KSL
- Y — I
: : PrkSL S>3 k5L }q
.t X ) . : ’ & 407 R SL
. o .
(¢)  Using superposition, find the current through 2.2 kQ resistor fur ll;—:t‘.‘. lollowing networl, 4.00
32k - l 3
2.2 WS v = 497 kSL
s . . o
Qltl\))) ! ;};}ygl‘;s m‘cnclzn b.y form faclor_fmd peak factor? &
d the (i) Crest fagtor and (ii) form factor of the following figure. 3400
% ZOA... f L% ‘-“\"\,\‘ 567 .
. | 4
ol E 3 ‘n"‘ D> e
» o= - -~
(¢)  Sketeh the following s
Esignal and find the phase elat; i \
= 15 cos (wi - 0) nd the ph.m eelationship between thea .;.s‘kg QM —9
V=25 500 (wy -:(,0") { ) 00
i Lo
- T b LU IRV T e TSes e AL, . . OT\‘)U’ X %
y . it e h e \‘__ = oty il ey’ n(lﬂ‘-Jﬂ
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N\

! Mention some practical  4.(

What is the basic difference between serics and parallcl resonance
RN¢ 1 e et
Quieth) applications of serics resonance cireuil,

T : W -'O
(b) “Capacitor and inductor do not consume any power™ - Explain, . . :(,

(¢) i-\;r a bulanced 3-¢, Y system, proof the relation between ling voltage and phase voitage. S

SECTION-B

: :

s . ' ' . 3.6
’ Q.5.(a)  Draw the characteristic (V= 1) curves of ideql i pr.'x'\:hc.n} diande, ' ‘l.OC‘
(b)  What is moant by (1) PIV (1)) Breakdown voltage & (i) Knee voltage? 5 0

) (c)  Prove that the maximum efficiency ol'a half waye reclifier is 40.6%. ’
: 2.67
Q.6.a) Deline real, reactive and apparent power, .
() What is mean by quality factor ofia series reson

ant circuit? Draw the Zy versus frequency curve  6.00
ase plot),

ol series resonant gireuit (Both magnitude & ph . 300
a series resonant circuit, ‘

(¢) Discuss selectivity & half power point of

Q.7.(a) State Superposition theoren, What

arc the limitations of this Theorem? 383
() Determine the currents I and 1y for the followlng cireult, . .
' |6 .
_ s 0
su . ~7y
20 5 ' _ 7
.
L = Iz
%
25 2.

(€)  Using mesh analysis, determine (e current through the 6-volt l)attcry. for the following network, 4.00

A

_ 10V

Q.8.(a) What s transformer? Derive the E,
(b) A shunt motor takes the toy

M.F cquations ol a transtormer. &.00
1.5 amp. If the terminal vo

al line current of § amp. Under ful] load condition, the Jeld current is 3.67
ltage of the motor is230 V. then determine theé back emiof the motor
armature resistance s 0.2 Q. . . :
ance in the lollowing figure for maximum power (o the load

under full load condition. Consider
(c) Find the load imped
maximum power,

anc also find the 4.00
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"\ Lehimg rins vajue ang “V\l“b\. VLIRS U1 NIV YW, sra gy
\\)\ ‘Capacitor id inductor do not consume any poveer' = I splain,
"& () \hc uumn and vullage of a cerlain network are given, tespectively ;|s.
VY

/:W _l.(|7
_\/_/D : 1.00
A AT v (1) = 300 cos (wi -+ 307) ,

fs?r/ A A P = 50 sin (wi+30" \ S O/j

N \(. Caleulale the real powe consumed by the network,

/N
Y S ) (224 \
) y(-’i) State (1) Supcrpaniiion feorem (ll) Ihevenin's theoren? and (i) Mu‘sunun\ l'm\ er TUnnsie UU

AV theorem,
o Fmd e Thevenin cquivadent eircuit tor the netwarle i s ibslieptend aren el the Telteeang Wnlae -\.‘-‘-'-) ;
& network ‘
, Um— ) B \
‘ 17V L 6o /1 128 >
i T SR \ - Indicated Avea
; - RN .
~ -—-\)—-*—-—Ua
N \ —_— :
\ ' “ I, o X
: 3R \/ 1 :
: (c)  State Kirchholt"s Vull.ll,n. Law. Design the following voltage divider circuit such that 66 h}* 4.07
V=4V, C

' 1 e V4
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SECTION -1

g 400
- [ ing ¢ ination -
(18 Diaw the Ry, of the following combi . )
1T e SR o =5
O = :
¥ 400 700 ¢ .
R, 9] :
- : ; 20 L .
Ju s l
0 .
ore " . . 5.00
i e I \ ing nclwol )
(h)  Determine the current 1 ofthe lullo\,x:}l\)_.l
‘ | | | ‘ .
S (D 2
2.067
() Dehne anadeal voltape somee aml wdeal canent souree, '
. . . ' Ve o eh? . i .‘.(,(’
t) l-\.\)'/lkl\m (1) Oneillating current (1) Peviodic carfent and (i) Allernating current l -
; alu Lo
\/l‘ ) Prove that the effeetive vatue ol a sinusoidal wave is cqual 10 0,707 times the s i value e 5,00 -
(o i (1) the Tou Factor and (i) the erest factor of he saw ool wave forin as w . .
— = — e— Py -/—-
’( low .
7’ 150

4 N .
' DN Vaolts ) 4 ! 't = i .
| = \/ \// \/

> Time (§)

NS
| < H
& A Q. 7a)  Stale maxinum power transler theorem in a.c cireuil . , 1.a7
\/(b) Compare series and parallel resonance. 901. i . 100
I % A \uu\ cieuit with u\ul.mu ol 10 Q,inductance of 0.2 1 and capacitimee ul’ 4\() /" I7is supplied 7. UU
\ﬁ——‘
l

\\nh W H)l) V supply at variable fn.quuu.y Find the lll.l](\lkl\t.y ab which resonanee will tauke place,

AL tesonanee find the cuent, power and power Factor, Also Tind the voll.uyn actoss esistanee,
. uduckinee and capacitined at that time. ’

==
\‘ ¢ (‘ L0 . )
&&1 m "be _mator stats willaseries resistanee” = 18 \pl.uu

Lo
|M Wit 1 nsformer? Devive the eaned equation ol u wu,lu plnm: rimsformer, “Lon
!\ shuntmator tukes the total line current ol S wp. Under Tuli tiiue comtition, the field cunentis 1S A4.07 >
/ .\mp 1Py wininal voltage ol the motor is 230 V., then detern tine the bavkc eml of the motor under
v tlblaad condition, Consider anmature resistance is 9.2 €2,
/‘," ‘
o \'
-\// (V] -~
. A A .
) y &
' A HY N

g V l .
- 'T\.' & b T
. .-75‘ - ‘
. R sun
~ -
" I( -~ /l(r v0
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}I.,\/’ DEP!\RKI\“'.(\‘ Uit IV ILL LIYU LN LNy / ' ~ *—\-r“‘l-- - ]
2 e o Rajshahi University of Ungineering & Techuology — \
o EhgIneering FIRST Year 3IECOND Semester Examinazion, 2005 o m&% ' !
! . N
. LBE 103 /"—“‘*.;&
Y : Basic Llectrical Lngineering y
FlliMarks: 3 Time: Three Hours ‘\\
e . ‘ty,
N Bz () Answer 83X sjestions, taking THREE from v ¢i seclion . , "\
() Figures iv: e “““"Ll"\ |ind\cnfu full m‘nl‘ksl R . \
P }\L‘c SEDAUE Lswer scripl for each seetion ' o
(V) Assume rease.able value for apy data missug | . ) ) . .],,
— . ' SECTION - A . ' " _ i
Q \.’(“) l"‘\_’\‘\“‘ Eam's law, The resistance o) a0 copper wire is 0,76 €2 at 30 "C. What is its™ 3.00 '
Tesistans =40 '¢ : |
WY State 4-““-) o e 2.00
W) State and uxplain Kircholls voltage Y, ‘ _ .
4 & ( cfine e siency. A 2 hp molor operates atan ¢fficiency of 75 %. Whau is the power input 4,00 . i
in watls? the input current is 9.05 A, what1s the input voltage? P épe—| . ]
\/LQ‘ Dcﬁnc\/&',h;}u:ﬂ\d curvent, What js micwsi by DC and AC? 2.67 6
Q. 2.( orthe A winy nelwork ealeulote Vi, Vi nnd Ve, d_q 5” i < et 4.00
)

Vu\\ .

weidie skmove quantities for the ol owing circuil, 4.00

wooWhnd cupreni ind volteges fa e neiwork. Find Ry, 1, V) and V. . 3.07

. Ry A 249, ‘ o -
_ [_q« f ‘ ii—-an i /V\'./V\'_! | e—-———' .. . . . - .
o . .L A st u:‘h ___L\ .

-~
~
»

«

sa';Fs =nua v, .
."/4::) Using iv. sh un... ysis deternn _l:ﬂh ot \hr.)ughzlhc 10V batery-lu, the netwark, s.00
N L —yy | -
2Q __l Q -g ' 2Q ’
=20 %80 ZAQ o . =Y .
‘:A i - 7[ __'_‘A j, |
—_—

rite Cu v th odal equations oy (s Tollowing sircuit,

— NN — I\ ) N
,7/{1/{0 . /VzM{z\[: ‘AL/\‘\ /V\@Q' , /

]
L !

v
.

' ! ~:; 10 : E\:‘: 3¢ """""""R\’ “
A S e

—5 li/x_plai T super ,ilmn‘\hcnrcm\ A exanple, '

‘ ; X 20T +
’ v [
Q.'-"v.v?)" deserte LemSaw, Show thit U voltige induced i the armature of

" iy generey i 207
“ Ex = oS0 R i s
' it "
WPI‘R'-\' P et chagrans ol Cee ot sarter and eaphan it oprtion, Lew docr o Ay
wur-pat stast

vereeaie ihe o eeung ol three-pang starter?
fe), How . vontinu rtation oblwiied o eoni of DC o

T

i
" 3 .
Fa C Told
=
= - e e .
= Caae o, " g
.
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Q. 5.(w)

Y EEERNSAN
A \ . o -\\‘
! . '
' SECTION -2 ; ' i .
Dels phase, leading and amplita ‘-.Vh/ woes sihe wive in eleetiieat power :-):\3511)7—{5' i((),(l)
(}f,/ Dece  tae equation ol alternatine, il and vurrent. i ,;:()0
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