Seat No.:

Enrolment No.

GUJARAT TECHNOLOGICAL UNIVERSITY
DIPLOMA ENGINEERING — SEMESTER-1I EXAMINATION —Summer- 2019

Subject Code:3320903

Subject Name: D.c.circuits

Time:10:30 AM to 01:00 PM

Instructions:

1. Attempt all questions.

2. Make Suitable assumptions wherever necessary.

3. Figures to the right indicate full marks.

4. Use of programmable & Communication aids are strictly prohibited.
5. Use of only simple calculator is permitted in Mathematics.

6. English version is authentic.
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Answer any seven out of ten. £2Hizil SISURL ULl sxaALoL B

Define. (i) electrical potential (ii) potential difference
el 2L (i) Oasilsa wizlcuad (i) wzlara dseu
Define resistivity and give its unit.

UR2[A2 AL Aol 2410 24 Al 242 syrudl,

State joule’s law.
oyQ<ll (114 sypuAl,

State advantages of parallel circuit.

URAd U524l 5142121 srRUAL

Define (i)active element (ii) node

ozl (i) ils2a siladz (i) i

Transform a voltage source of 10V having an internal resistance of 10
Ohm into its equivalent current source.

10Vl diezsy A1, syl 2id[R5 249214 10 Ohm €9 de Hsadd2 532 AlAHI
3UidR 53,

List out factors affecting dielectric strength.

318 DA5ZLs w2eUd 2042 5241 WRoioli<dl 212l 11Ul

Define permittivity. State equation of absolute permittivity.
YR v il viotdiez uRAA2 4ot syaudl.

If a current of 5A flowing in a coil of inductance 0.1H is reversed in
10ms. Find out emf induced in coil.

0.1H $g52e4 4214l 519AHL Adl 5AL 532 10msHi R4 212 dl 5194
Beud Adl . 514,25, LA,

Define. (i) leakage flux (ii) Hopkinson’s leakage coefficient
el (i) [@ser saa (i) iulsud [@sor sislslamee

Explain factors affecting resistance.
DI A, 2AA2 5241 U610 HHMAL

OR
State and explain Ohm’s law. State its limitations.
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2UaLAL (A4 ox AL 24 AHMAL Al WALEL2AL srpuAl,

Explain effect of temperature on resistance of pure metal, semiconductor
and insulator with graph.
¥R 924 Hld, HAHL 572522 e ALl 21904 UL Al 24242 ALg<ll Heesl
UHMAL,

OR

Prove that R1 = Ro (1+aot1). Explain resistance temperature coefficient.
AUo1d 5215 Ry = Ro (1+aoty). A2 2#uzaz 515 (5[v-2 Aumal.
The following are details of the load on a circuit connected through the
supply meter.

(1) Four lamps of 100 watt each working for 4 hrs./day

(if) Two fans of 100 watt each working for 10 hrs./day

(iii) One fluorescent tube of 125 watt working for 4 hrs./day

(iv) One refrigerator of 500 watt working for whole day.

If each unit of energy costs Rs. 4.5, what will be the total cost in the
month of May.

e Hlzadl uie wzlszni spizal digedl Hiledl {12 uni .

(1) 100 watt<l A1z 43U e221571 4 5Als AL 89,

(ii) 100 watt<ll o1 Yl £2215rl 10 5&ls AL €9,

(iii) 125 watt<{l 2i5 562912 2401 £3215¥<l1 4 5615 AL, 9.,

(iv) 500 watt< 215 256222 20l 242 216 €9,

o w15 42l 21Dl [5Hd 3. 4.5 S dL H ULl 2149-0] 54 [EHd 524
2912

OR
500 liters of water is raised to a height of 20 meters in ten minutes by a
pump driven by an electric motor. Find the input power to the motor if
the efficiency of pump and motor is 85% and 90% respectively.
500 (@22 wibild 20 Hl2a<l Gadul e [Mlazni Saszls Hizz 43 uwd gd1zl
LELAAML 2419 69, 671 UFY, 2 Hi2zAl 5128 AL 215 85% 21 90% iA dl
Hi22ell He1Y2 ulAR LA,
Two bulbs A and B are connected in series. A is 100W, 200V bulb and B
is 100W, 250V bulb. They are connected across a 250V supply. Calculate
(i) circuit current (ii) voltage across each bulb assuming the bulb
resistance to remain unchanged.
61 6101 A 2t Bel [ARAHI sx12aL £9. A 1 100W, 200V i<l B i 100W,
250V Al oAcot €9, duild 250V Arald-l wisiani sxi3al 9. dl (i) u=(52 522 (i)
oLl DAL AL S 69 AU H1ZLed £35 o1c01edl D51l A2y 9,

OR
Find the current flowing from each branch in network shown in figure 1
using Maxwell’s loop method.
Haldd gu HALLAL GUAIRL 53l 215(d 141 £209a d2A5Hi £25 all-auiall yuR
Adl 532 2l

Give comparison between series and parallel circuit.
(Raleot vt Uzad uls2 922l uzeumell s2i.
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OR
Explain open circuit, short circuit and close circuit.
VU U252, 212 Uz(52 21 56l U252 dHmAl.,

Explain the ideal and practical voltage source, Also draw its
characteristics.

2129 2 Ul5256 diezey AR A1l d<dl dlalfisdizil uel 2l

OR
20€Q2, 30 Q and 40 Q resistors are connected in delta. Obtain equivalent
resistance of them for star connection.
200, 30 Q il 40 Qell A4RIAL LE2IHI SYISEL €9, 2212 6YILLEL HI2 dDdldl
H5ade2 iazls Hodl,
Derive the value of parallel plate capacitance with composite dielectric
material.
sz g190dsils MM w2 URad a2 sulaz-u<dl aey Hadl,

OR
Two capacitors having capacitances of 6 pF and 10 pF are connected in
parallel. A 16 uF capacitor is connected in series with the combination
and complete circuit is connected across a 400 V supply. Calculate (i)
total capacitance of the circuit (ii) total charge in the circuit (iii) charge
on each capacitor.
6 UF 2t 10 PF 5U[424 42141 01 5U[A423A AHIAZHI S013EAL 89, 215 16 P
FUlA22 21 oxisl0lAl 2012 Ralzotni oxiéla vl A2(524 400 V draiil
SIAHL o7 LML 2UA 89, dl (i) A[E2L 2124 sz (i) drlsznidl ziza
Yoy (iii) 225 SU(H22 U<l Alsy 2UIH.
With reference to the network of figure2, by applying Thevenin’s
theorem finds the following.
(1) The equivalent e.m.f. of the network when viewed from terminals A
and B.
(if) The equivalent resistance of the network when looked into from
terminals A and B.
(iii) Current in the load resistance R of 15 Q.

a4 A (21241 GuARL 5304 2U5[A24H1 2allda d2a5ui 1= caldd Al
(i)orU2[Add A vid B dzsdl sylaimi 211d A2 4235l S5aade2 ©.014.915,
(ii) ox122[AAa A 24 B dzgell splai 2414 AR d2adl S(sadd-z Anze
(iii) Al 2[R22<u (RL) 15 Q Hisi2

OR
A source has voltage of 20 V. Its internal resistance is 3 Q. Source
delivers power to a load having resistance of 7 €. Find the power
delivered to load. At what value of load resistance the maximum power
will be transferred to the load ? Find also the value of maximum power.

AUAAL Ale2sy 20 V 69, dell He2zdd Axz2eu 3 Q 9. 7 Q ARz 44l
dlgel HIA ARl UlAR UMAMHL A 9, dlS ds 2AULdL W9z Ml dig
Uszzeudl 59 44 HIZ QLS dRg HETH UIAR 21452 402 HETH UAR-l 4e upl

AL

A coil has a time constant of 1 second and an inductance of 8 H. If the
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coil is connected to a 100 V d.c. source, determine :
(i) the rate of rise of current at the instant of switching (ii) the steady
value of the current and (iii) the time taken by the current to reach 60% of
the steady value of the current.
w5 SIOAAL 210H Sler2e2 1 U858 Ve Hegs2<u 8 H 9. ovl 519d 100 V L2l
Al A1 sxlsaHl 2Ud dL (i) Rafiol 40 szl asiidl 2 (i) s22-l [Raz
(51d (i) 532l [RU2 [5HAAL 60% 21 UiAAL HIZ QALLAL UHA LM,

OR
Coil A and B with 50 and 500 turns respectively are wound side by side
on a close circuit of cross section 50 cm? and mean length of 1.2 meter.
Estimate (i) self inductance of each coil(ii) mutual inductance between
coils (iii) EMF induced in coil A if the current in coil B grows steadily
from 0 to 5 Amp. In 0.01 sec. Assume p of iron as1000.
50 AHI? sluusUA siRAL 21 1.2 meter A2219 dolld H21AdL ol ulRug Uz
2154 50 il 500 242l H2AAAL 5196 A 2t B U1 614 A1DS 4B 526l 9.
dl (i) €25 510al Aeg Sessze (i) s19a-dl A2l ¥R Sess2 (iii) o1l
515a BHi 532 2isu2vil Zld 0 4l 5 2A[Fua2 94dl €A dL 5194 AL Geud Adl
0,201 515, AL 2L Py 1000 HIRL
Explain self-induced emf and mutual induced emf.
AEs g ORI, Dl VA g2 O M5, AHMAL

OR
Obtain the equation of coupling coefficient K= M/y/L1L2 .

sulda st SlsRneed ¥ K= MAIILZ #adl

State super position theorem and explain it with suitable example.
YU Ui (2234 srBUAl 21 2104 GelszBle] Heedl uHmAl.

Explain Kirchhoff’s voltage law.

(52151 Alezoy<ll [4a4 AHmAl.

Explain Coulomb’s laws of electrostatics.

HAs21z2(254l 5Eotel [AAHL AHMAL

A resistance R is connected in series with a parallel combination of two
resistances of 12 Q and 8 Q. Calculate R if the total power dissipated in
the circuit is 70 watt when the applied voltage is 20 volt.

UHIAZ 601810 H1AAL 6L AAR1HL 12 Q 24 8 Q-+l AUl 215 21aR4 R R
SAIEL 89, el 2ALALNS dle2sy 20 Ale2 G 2 Uzl524l 56 ular qu9 70
QU2 S AL R OLELL

Explain Faraday’s law of electromagnetic induction.

DA52IHIA[25 Degslatedl 5AIAL (AR AHMAL
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Figure.1 [Q-2 (d)]
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Figure.2 [ Q-3 (d)]
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