-

1

_ (msse185 )

THREE YEAR B.Sc. DEGREE EXAMINATION, DECEMBER 2023/JANUARY 2024.
FIFTH SEMESTER

Part IT — Physics (With Mathematics Combination)
Paper V 5 ELECTRICITY, MAGNETISMS AND ELECTRONICS

Time : Three hours ’ e Maximum : 75 marks

(No additional sheet will be supplied)

SECTION A — (5 x 5 = 25 marks)
Answer any FIVE questions. Each questions carries 5 marks.
IR 2 (FHOH JATEESEN0 [FOD0S. (98 (S5 5 D3t eo.
1.  State and prove Gauss’s law of electrostatics.

R 280557208 $0w0B0dD MHIHIIR) BOD DETD0B0E.

2. Define the terms. Electric susceptibility and Dielectric constant.

The electric susceptibility of a dielectric material is 44.25 x 1012 coul? N-m2. Find the value
of dielectric constant of the material. Take £,=8.85 x 1012 coul2/N-m?2.

DS SWZDES D08k 8% R0°050 OO DEFHOBIN.
2.8 8%y Rloyel) DS BR300 44.25 x 1072 coul? N-m?. & Blaye) 88 Q07080 e308.
£,=8.85 x 102 coul2/N-m2m &08%05%. '

3.  Explain Hall effect.
5 $dzR) 25BoBR.
4.  Derive an expression for the energy stored in magnetic field.
@05 08 FBoS® deg &R) 388 3377y &emmBowon.
5.  Distinguish between series reéonant circuit and parallel resonant circuit.
RE3 @0RrS $005°08 08050 HHTP0BE eoTE HOaIeO8 206 BEro [Eralukw.
6. E);plain about displacement current.
(0B (Srro K8y DHBouw.

7. In a transistor the emitter current is 1.01 times the collector current. If the emitter current
is 12.12 mA, find the base current.

2.8 Lw.‘(b;’fgs loln$) éwgé aéazség, NEBR :)d’nzgéﬁg §931.01 B&Ré&a. ezsn"d :)dazséfg 12.12 mA ®od,
s5°8 :)daéé_an 2O,
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13.

14.

What are hybrid parameters? Explain them.

B8 Sornosuen @08 D2e3? 9560BB.

State and explain the basic laws of Boolean algebra.

277900~ DesKedBo Suore BIrEre B, DHBoKoLw.

Show that NAND gate acts as a universal gate.

NAND &5), aego Dgesdid Tuggin S5od.

SECTION B — (5 x 10 = 50 marks)

Answer ALL questions. Each questions carries 10 marks.
98 5% SHrprdBven p*dﬁooc%; 98 (555 10 S°8);e0.

Apply Gauss law to find the electric field due to a uniformly charged sphere at a point
outside it.

™ DODEIRY ©SB0d KBS DTHRS Ko Do TR W DoY) G B 2sE &
BEBRO EOROE.

Or

Define the terms: Electric displacement 75, electric polarization P and electric field
intensity E . Derive the relationship between 5,13 and E .

28055 Figgoso D, 2855 (Goideso P 08ak aeisS § ds E - Swresy dispososw. D, P
DB E o o485 S0eogrR) &anyBododn.

Derive an expression for the magnetic induction at a point along the axis of a circular coil
carrying current by applying Biot-Savart’s law.

D@BIS-0F DADLATR) ©R00d dBE (SR S Boey eFo Jowd IBD 28 Do 5 aq)a
008 Laésfaéo QDT R &@360&»&0

Or

State and explain Faraday’a s laws of electromagnetic induction and Lenz's law. Calculate
the energy stored in the magnetic field of a solenoid of mductance 5 mH, when a maximum
current of 3 amperes flows through it.

P58 Do 08 (DB DABETER (55900 TR HSBoD0. HBa Bod DAHDBNH 5 mH
(88850 SORS 28 FOTOITE S 3 eoday NBE HEEIL (SIIOSBEISHE T eakid,0s
E180S° dex &0t 389 R0,

2 ‘ RS 56185




15.

16.

i E

18.

19.

20.

. -

1

An alternating current is applied to a circuit containing a resistance and capacitance.
Establish a relation for current and phase. Draw phase and vector diagrams.

285500 B850 DSy EORS 2.8 Sectrdd Hsrons DEOBIRO ©RSBoIT. DS (SRS
208050 S8 2.8 Soworra) Domen Sohod. 7 dEeRy LBk S8 dE-R) Adhod.

Or

Derive the electromagnetic wave equation using Maxwell’s equations. Show that
electromagnetic waves travel with the velocity equal to the velocity of light.

é.r‘ga)beg DDEBeT00BT R0 3&§6oi)©°boé HEoN ‘é&)gdwm& &THBoWRW. 3(53565;)%0@.‘9
BEorrey 5708 DD JHIH K08’ (SATedahd Bod.

What is zener diode? Explain the construction and V-I characteristics of zener diode.
2b EBrE odmR. ETBERTE Y, doyErR) 208a V-1 epogros 9580505
Or

Discuss the different types of transistor circuit configurations. Explain the action of a
transistor as an amplifier. : :

Lé.)‘&)“);&gE S00%H DTG0 DD 5géoe)éo H8yood. L‘U"Q}QS 8 égs’on‘ SDOKD DB
DHBoRODW.

(a) Explain the action of a XOR-gate with the help of a truth table.
JB55638 SFAHoS’ XOR-gate 5D Bokn DEH0R0 9580B50500.

(b) Find the decimal equivalent of (1001.001)2 and the binary equivalent of (25)1o0.
(1001.001)2 G00¥), &57°0% BoersR) 28050 (25),, Bk, Tg0s Boewsy KRB0,
Or

Explain the operation of a half adder and full adder with truth tables.

- ©55050R HoBa%d JrY Ho¥dR SDDAL DEDVO™ By S3¥E 2HBoBB.
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