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UNIVERSITY OF NORTH BENGAL
B.Sc. General Part-II Examination, 2022

PHYSICS

PAPER-IV
Time Allotted: 2 Hours Full Marks: 45

The figures in the margin indicate full marks.
All symbols are of usual significance.

Question No. 1 is compulsory and answer any three questions taking one from each Group
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1. (a) Using Ampere’s circuital law, derive the magnetic field at an external point due 3
to a long straight wire carrying a current /.
ifRIEE I8 @t 927 @ @3 WY g oiww qeg e [ et vere,
@I 3o Res Greseseaa kst foefy 3411

AR Aihed M e Ul fIg[d Udle WsRedl ol ISl dRa|
BRI 1 ST qieel AT WUd! g erFdh] A1 Eiogsid |

(b) Define Seebeck effect and Peltier effect. 2
Hicgs a1 @ coierfbane e kel s |
Seebeck SWac 31 Peltier effect dI TRHT fagaNT |

(c) Prove that a line of force and an equipotential surface must be mutually at right 2

angles to each other.
2o T ( FEICHA R FARSR f8 AFI03 SHfoeTq 2 |
UICT FeAhl N 31 equipotential HA8 THIIBID! AdHI §B Al aE@ISIE Y |
(d) Subtract (101), from (10010), . 2
(101), & (10010), (s R <411

(10010), 9T (101), TSN |

GROUP-A / {@i-3 / A8-%
(ELECTROSTATICS)

2. (a) State and prove Gauss’s theorem in electrostatics. Use this theorem to find the  1+3+5=9
electric field intensity at a point (i) inside, (ii) outside a uniformly charged non-
conducting solid sphere.
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A particle with charge 1.6x107°C is moving with a velocity (3/ +2/)m/s in an
electric field of intensity E =(6i+6)+ 3I€) V/m and a magnetic field
B= (j+ 21€) Tesla . Find magnitude of Lorentz force on the particle.

E=(6i+6j+3k)V/m S®qg @& B=(j+2k)Tesla GIFCHET T
1.6x10°°C  wgege @36 Il (30 +2/)m/s @ oMM Fia T efe
@ R Wi e 1

TSel E =(6i + 6] +3k) V/m AT fRAgda esaermr gser 1.6x10"°C aRmaRaT
ISl MUBT BTG +2/)m/s B T AfeREDI B SRl gEGE dodl

HHE:(}+21€)Tesla8| A DUHT ARSIDT defdhl A W2 |

What do you understand by the term ‘electric dipole’? Calculate the electric field
intensity of an electric dipole at a distance » from the midpoint of the dipole and
making an angle @ with the dipole axis.

“ofe farne <oite & @Ry @ ofde farae wwa 7w 9 (@I WIS @ e
TR (AT HACT O 2ey e 341

Electric dipole ¥=Tel & 38 ? UICl electric dipole &1 #&d TR 'l
T dipole @1 axis T <@’ @I BV q187 H a5 @A dipole BT

faercdia erzaerdr 9 Wi |

Prove that D = £,E + P, where the symbols have their usual meanings.

oWl F], D = g,E + P, @A RFof epflers widf I7ze zrm|

D=¢g,E+P §9 9 YAV e Ta! fRguaT dodewd! IMRI A &6 |

Show that electrostatic field is conservative.
mle @ ERefbersy Mafre &)

el e emad @ a9 WRefld §70 W SErsde |

Find the capacitance of a spherical capacitor where the inner surface is earthed
and outer surface is charged.

GBI (aEa ey 6 39, @AE EiEeha sreredid craft gores @R
f2e cwafs wifze |

ger 5 wag orf URUeT A el WA wsl IRUST TMellBR
RIS FMAIRICE WIege |

Calculate the capacitance between points A and B in the following circuit.
foreme IGAN0A (F0T A @R B 73 N 9o7 41730ed Wi e 391

1+4=5
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The potential of two raindrops of radii 3 mm and 4 mm are 60 e.s.u and 70 e.s.u
respectively. Calculate the change in energy when these drops are coalesced.

3 mm 9% 4 mm IPNERFE 7 BT wHE SRRer WFE 60 esu @k
70 e.s.ul (@1 7foE RIS T e *Ife7 Ao el 41

3 mm 3 4 mm A 9UHI UFIDHT ATAIHT Ue~ada HHel 60 e.s.u A
70 esu BY| T gz AUEHA! Gilsal fAgwdl IO & (=T 3A<S,

GIoIad |

GROUP-B / Rei-4 / w1
(CURRENT ELECTRICITY)

Write down the Biot-Savart law. Using Biot-Savart law, find out the magnetic
field strength at a point near a current carrying linear wire.

A@-AST-F @6 @ @3 @ AR GF0 4G Ol Wwee] @ [Kmre
OIS @l e 411

Biot-Savart &1 A &g | UScl fagd yae #As<ed! Rad ARSI G
TScT AT gRad &Faced! J19 Biot-Savart @I 99 IR @iogeN |

State and explain Norton’s theorem.
FAGCE TG [Kg© @ i T
Norton &I RIGIA garsa = T84 |
2Q Q
MW A ‘%A/V‘v
6V™—" % 4Q — 4V
B

Using Thevenin’s theorem find the current through the section AB of the given
circuit.

RTSfACT To#im JIRT T 2We Jeqice AB =R k) ey eRifee ofbeeRited
e T 511

AIATIZYDRT WAHAT AB @UsHl ydregd fdegfddl A Thevenin & RAgid

EEINSECINRERE

2+3=5

1+2=3

Turn Over



B.Sc./Part-11/Gen./(1+1+1) System/PHSG-1V/2022

6. (a)

(b)

(©)

7. (a)

(b)

2129

State and explain Faraday’s law of electromagnetic induction.
SfUe-pFRR WH-TREFTE FRIed Faefr 9o ¢ i w41
SFE RINTHICd SSaRFH Faraday &1 99 9arse 9oiF T84 |

Define coefficient of mutual induction. Show that the equivalent inductance of
two coils of self-inductances L, and L, connected in parallel is

_ LL-M’
WL +L +2M
Where M is the mutual inductance between the coils.
AR S QAICET @ wie | [, @R L, FE QOIS YA AT
RS T (TS (@ I Gl S Bl
_ LL-M’
WL +L +2M
@A M 2 PR SN QNZ |
Mutual induction @I coefficient URHINT e | ggaer L, AT L, self-
induction YD coil THelly FHIX ®WUAT SIIeal equivalent inductance &1 AT

_ LL-M’
T L +L,+2M
inductance &1 919 M B |

Y Wil <WSIEN | Bl §g PIsdl dloldl mutual

An ammeter of resistance 100 Q can measure a maximum current of 5 mA.
What will you do to measure a maximum current of 5 A with it?

100 Q @EMTE @36 SPNRHR FEH 5 mA e[ Mocs 2 afb fr 7w 5 A
2/ NS (A F I 9

T3l 100 Q AR 9UHT ammeter o AEHTH 5 mA SRMERD! fdgd A
qFS | JHD] AEIATel IMABTH 5 A BT AH AYDT [Ggd HHRI AT Albo ?

Calculate the growth of charge in a capacitor of capacitance C connected in
series with a battery of e.m.f £ and resistance R.

E e.m.f 379 oI 8 @0 @i R-93 7% @T PRI 7@ C (RF9REE 930
IACE I I ey 3401

U3l E e.m.f 9UHBT QST I1f i R Ry ST ATHT SNfETHT C capacitance
QDT FATATRICIH ATSTh! A Bl 988 @IoJard |

What do you mean by resonance in a series L-C-R circuit? Find the resonance
frequency.

@A TR T& L-C-R T8I (0T T 6700 [F @RA 9 Sefeiiw 3oz (o el 11
T3Sl H@ell L-C-R AfbheH WOid 9=l & gf3r8 ? JHDI NSITHD]
flhaa=f f@rega |

The peak value of an alternating current is 5 A and its frequency is 60 Hz. Find
its r.m.s and average value.

G5 #fET eRIeEs THAA 5 A G FF 60 Hz 20T &9 r.m.s IR G W+ ey
P41

TICT 3feeHieT faegaem! fedhdd A 5 A 31 fihad=dl 60 Hz © | 9! r.m.s
A T A W gE |

2+4=6

2+3=5
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GROUP-C / etol-at / -
(ELECTRONICS I)

Draw the circuit diagram and explain the operation of a transistor as an amplifer 4
in CE configuration.

CE (Ie-9 @3fb Red M Befenbeas a4 foq oz 9 @k OiF Feelet i

4

CE §9@cH WUd! amplifier $il TSTT transistor &I IEMH Afed HIITOTEA

guiF T |

What are @ and [ parameters of a transistor? Derive a relation between them. 2+2=4

BNPBER CFE o @R B ATRIRGR & 2 @ma W 7o effedl 39

UICT transistor @ o 31 [ parameter &% D D g ? fories AsaT day
GIo]ad |

What is the basic difference between Zener diode and conventional diode? 1+3=4
Describe how Zener acts as voltage regulator.

(TE TIET ¢ 2bfers TIENTed Wi & 2N [y ol o SiEe (eiems

HfEesine fBAE Fie Fea 3¢ 4

Zener diode 31 conventional diode AT 3MERYA =TT & ® ? Zener diode o
FHA voltage regulator BT BRI TS qUN I |

Why NOR and NAND gates are called Universal gates? Using NOR gate, design 2+11
AND gate and OR gate. 2

N|—
I
W

NOR @6 @32 NAND (5(F A& (56 <67 T &« ¢ NOR (56 92K I AND
@6 @3 OR (516 2F© F41

NOR 311 NAND gates ofis fb+ fdegamdt #1f=5 ? USer NOR gate &l
WERATl AND 319 OR gate &I o1 74 |

Convert the following decimal numbers to its binary equivalent: 2+2=4

fsferfae wifie et foe 4T ~fae T4

TGS YdT decimal HREHATS binary AT TR BN |
(1 10.25 (1) 21.5
Prove these relations using Boolean algebra. 1

e Frewifaves A s ertafe eme =

TAGSUHT FHIBRUEwATs Boolean algebra &I HERIATe YA BN |
(i) A(AB+B)=A4B

(i) (A+B)(A+C)=A+BC.




