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UNIVERSITY OF NORTH BENGAL
B.Sc. General Part-II Examination, 2020

PHYSICS

PAPER-IV

Time Allotted: 1 Hour Full Marks: 22.5

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

Question No. 1 is compulsory and answer any one question from any Group

S TR &Y AGORETF 43R (A-(F el (AT oS 9Fls ATd Ted nis
Ue AT 1 AR 31 g1 Ui FHgEIe U UTdhl SR fagery

1. (a) Three point charges —g, +2q and —3¢g are placed at the three vertices of an 2
equilateral triangle of side a. Calculate the potential energy at the centre of gravity.

a3 ¢ g [T AR fGgrem foah MdRre foaf wiae el 29, qma 09 —g,
+2g @R —3¢. @ faered s Reife e w1

TH g amigs —q, +2g X -3¢ a Y& AUDI TGSl HDIVIBT A9 HIcHTeT
RIRE™S A [RH@THYUh] Al TR ol T e |

(b) Using Ampere’s Circuital law, find the magnetic field intensity at any point due to 3
an infinitely long straight wire carrying a current /.

SR 941 0ad ARG 6 A reda [ eRaial [ ag eiwm ww
@I Rvre G5 oFa 2Rkey e 741

fIe[d vare 1 “ua! SRIAa arl el dRé! SR §+ ul fagar, tRiRRe!
wRIgY A g T, gEa & dedl S eI |

(c) Calculate the resistance that should be connected in series with an inductance of 3
0.4 H in order to have a phase difference of 45° between current and emf when the
frequency is 60 Hz.

0.4 H W& A% @ TR F© @Y T& FAE AT ¢ SEGEF w7 7N AL
45° T TU 9% 60 Hz ?

fIe[d Uare X SUHU® (emf) dEDI AR A=Al 45° BT AT SFFH 0.4 H &I
AT SAHT ST g1 URRIE UMM T8/ 9 3Mgiad 60 Hz §79 |

(d) Convert (11.25),9 to binary. 2
(11.25) wifse WA o IR Foreiio 31
(11.25)0 TS TgaoM™@T SR BN |
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2. (a)

(b)

(c)

3. (a)

(b)

(c)
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GROUP-A / Reie-3 / Tig-&
(Electrostatics)

Obtain an expression of the mechanical force per unit area acting on the surface of
a charged conductor using Coulomb’s theorem.

T TAA 29 0 96 WifRS #{RRISE “precer afe aas cFawE A @
e 41

FHAd U YART TR, A6l DHrededl AGAT ARG U SHIS &F Hb-dhel
BRG] THEHROT YTl THaN |

Four charges g, —¢q, 2q, q are kept at four corners of a square of side a. Calculate
the electric field at the center of the square.

a3 o ARFE FfeFcaa vl MARmee sl e ¢, —¢, 2¢, @R ¢ AL == @
w0 FERvre ofoerwyg T 34

IR ASIED ¢, —¢, 29, ¢ 98 T a AUDI TPl IR HAM ARIUD! B | qleh!

drem fag &5 7O THEN |

If 1 coulomb of charge is placed at the center of a cube of side of length 10 cm,
calculate the electric flux coming out of any face of the cube.

@3 10 cm ARRMHE 77 @@ G 1 coulomb SN T SR @ IHT @CHCA!
9T we1 (e fefe zpie e =11

AT 1 RIAF TS gD DAl ARIUDT B TP UeTh! o Tg 10 cm B A+

gAP] Gl ANEIC qM2R JATUD! dgd YdTs 0T Tl |

What are polar and non-polar dielectrics? Explain the mechanism of polarization
in two types of dielectric in presence of an external electric field.

GRES! @ SR oIS & ¢ IfeE ©fte cRoaa ToifEfere @2 w3 W sifmee
IR Aaie 1 41

g X YA URLYIH bl & g | 9T g e IuRATH g3 UHRG!
IREIAT BB HI= qui TN |

Show that the divergence of electric displacement vector D is equal to the free
charge density enclosed by a surface.

2l T (@ ofbe-=H (OFEF D 97 CIRORES (FIH| IFos 7[l W& J& SR
A |

TERTEN & faeria e wfeer D & foges 9dg R e et g9
RIR T |

Calculate the electric field intensity due to an electric dipole at a distance » from
the midpoint of the dipole and making an angle @ with the axis of the dipole.

@36 SR fRrEa SCH A O (I AT € CHA KRY 20O 7 TG OfeR (G
e ey 91

faggam! weafdgae g2 r @R)—1 e fggadr sRT, B 6 99sd fagam
Jferep! a1, fAEiy esep! ol TorT eI |
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4. (a)

(b)

(c)

5. (a)

(b)

(c)

(d)
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Derive an expression of energy density of a parallel-plate capacitor.

AN #I® LA (R *I& qarea A b w1

TAMR e GIRAD! Ioll eFcad! THIHRT fdhTe]a |

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

GF IR QAT AR R 9 @I oo (e goResl @R A8 (oo
GIEC)

MATHR FITRAD! HRATACH WiogeR] el W= Fds e~ g0 X 3
|AE ATl 79 |

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 @R 4 mm IPNE-REE 9 37 iR ofeees 7w 60 e.s.u @R 70 e.s.u.
15! 4o WIS T 7w *Ifew Afiaen ey 7411

59T 3 mm Y 4 mm 9UHT g UFID! AR U= HA: 60 e.s.u. X 70 e.s.u.
g 9 ST URace! 29 e o9 AT A1ues Udhid g6 |

GROUP-B / Reii-4 / 8-
(Current Electricity)

Using the Biot-Savart law, derive an expression of magnetic field induction at a
point on the axis of a current-carrying circular coil of radius R.

ARG @ AR R IPE [RFE eleer «FaS Foar sew R w1Ee
@it Reee G o faefa w411

JRIC-AEaCH! ¥ YANT 714, fIga die a1 R 9UdT MATHR Gusdl 3ferT,
TS fagAT grasta &8s IROTeT ARy MdTede |

What do you mean by magnetic dipole moment? What is its unit?

BIFS [BTE QT @0 T @R 9 93 9FF (6 9

FAfed SRUA A< Il & g3 | I9a! e & & ?

What is a ballistic galvanometer? Mention its uses.

G aeTSICAIoE 6 ¢ @9 FagRefe Srae w1

AR TATAMIICR 94Dl & Bl ? IFH] YANES Ioold TJE |

Use Thevenin’s theorem to calculate the current through 100 Q resistance in the
following circuit.

RUSER Toiv) 992 S Waide geaite 100 Q @R T 2ize ofte aag
Tt e 7541

AT gHIDBT YART TR, 7 aRIveEr 100 Q URRIEdT dregHeare T fdgde]
T T8 |
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6. (a)

(b)

(c)

(d)

7. (a)

(b)
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A capacitor of capacitance C with an initial charge ¢, is allowed to discharge
through a resistance R. Show that the charge remaining after a time ¢ is given by
q= %ek% .

C a5y {2 93l qracee el sEm g, S s wice) 220 AW R @ieE
W e fomle 9 & e (Al @ ¢ W 2T BRA0S SRME SKied 2ifeel
q= %ek% '

IR A6l g, ¥ RURIE AT ‘C° AUDT FUREIATg UORRT 3R (R) AThd
fewarsl 79 oAl fig® w9 cwegEN & @ & ¢ ufg dfel =
q= %ek% R gD |

A circuit consists of'a 50 Q resistor and a 100 mH inductance in series with a cell.

Find how much time it will take to reduce the current to half of its maximum
value.

OFh ICA© GFH 50 Q @EF € ¢FH 100 mH T GF6 @FIFd 7w @A
WRIEE J& I W2 SfER LRIAGIF T2 A A AT (ofiers wfoaize
g T 59

TICT WUAT U HeAd! AU &Sl b YRS I ATH B 9 gl
HferpTd Jegd! AT fEgd HH T4 Bl FHY AN I TSI |

State and explain Faraday’s laws of electromagnetic induction.
SIG-FAPR S T FRICTH Fqefer KRgo 8 i 71
ORISH] f[Sgd @ IRTe! 9w A1 AR T |

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 @TE @< SHNHGR AED 5 mA @[T MATS 21| @Bt e JEH 5 A 2]
e 7@ i i v

IR 100 Q &7 U TRl AfHad fdgd 5 mA a0 HI8 99 D! AT
JHfdrpad f9gd 5 A 199 & T8 |

Distinguish among resistance, reactance and impedance of an a.c. circuit.

G35 +fFS! erE TeaT @iy, 2feure ¢ et Wy N F91
T AT (a.c.) WRIYHT UleR™, Fifsharie 3 ufamer d9< geasded |
An ac series LCR circuit has L =10 mH, C =10 pF and R =10 Q. Calculate

(i) resonant frequency

(i) impedance of the circuit at resonance

(i) Quality factor.

@36 a.c. LCR 381t L =10 mH, R=10 Q @& C =10 pF &R faefy 1
(i) SR i

(i) SR T8 @ffecaiy

(iii) Quality 713
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TSl U ¥l (a.c) el Tel ¥l 3R (LCR) W9 L=10 mH, C=10 pF <X
R=10 Q B, 0T THEq
(i) ufceafy amgfy
(i) STIATEHT URIYIHT Ufrarer
(iif) TOMHD dcd
(c) The peak value of an alternating current is 5 A and its frequency is 60 Hz. Find its 3
r.m.s. and average value.

@35 #fS @]z THIT 5 amp @R F™F 60 Hz 2 @9 r.m.s IR 918 A+ faefy
4

T AT fAgfae! av9 A9 5 A 81 X I9HT A1gfd 60 Hz 8 ¥+ JAD! AR TH
U9 (r.m.s.) X 3T HF Qo2 |

(d) What is Seebeck effect? How does it differ from the Peltier effect? 3
i @2 & 9 ereTibar feim 7o @3 owie /6 ¢
AP YHIG WDHT & Bl ? Al UACIR THT <l Hos] TRl B ?

GROUP-C / f@ial-a / AHg-TT

(Electronics)

8. (a) What are o and [ parameters for a transistor? Derive a relation between them. 2+2

35 BIFEPOIEE (FGq o @R [ parameters & 9 SR g 430 3791F 2lfodt 41
SIGRER®T A o X B AUGves® & g1 ? [Es dras! g Maegs |

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

(SHIF IS ¢ eibfeTe SItes s &~ F ¢ [Fel o r vae jfEe s
N F5 @ ©f 34 F4)

SR SRS X URARG SHIE dgd! MR f=1dT @ 8 ? IR SRS &)
Hreeol @ ®! o &1 €8 auie T8N |

(c) Distinguish between the Avalanche breakdown and Zener breakdown. 2
RS (I '€ (TR ([FFCTA [ N [ 9
Qaal.gl SHSISH ¥ OR shersd did fa=dr TR |

(d) In a common-base connection current amplification factor is 0.9. If the emitter 2
current is 3.5 mA, determine the value of base current.

@35 Ae S R ekEmg [{IdT wes 0.91 3 [we ekrmal 3.5 mA =,
O g eRiENiaty W e w9

BT 991 STl e yaeid dReb 0.9 81| Ifq sHex f9gd 3.5 mA & 9,
391 fagder w9 ek 7989 |
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9. (a) State and explain De Morgan’s theorem.
W-SRAN-GF S [ @ il 91
S ARSI AT X ARAT THB |
(b) A logic equation is Y = 4B + AB . Write down the truth table.
Y =AB + AB % =& FFCC TOpAEa =71
U Tb FHERT Y = AB + AB BT | A AMADT olEgay |
(c) Subtract (101), from (10010), .
(101), G (10010), (e R 31
(10010), d1€ (101), ©CT3 |

(d) Explain how a transistor may be used as a NOT gate.
ool @6 FMIEBiaE NOT (56 heel =19 T4l AT 1! F41
gIoRer &Edt 9 (NOT) Ted! YA YR 14 A8 ¥R 9o THaN |

(e) Is it possible to get AND gate by using NAND gates only? Show by circuit
diagram.

wYg NAND 95 I929 I [FOI@ AND o5 910+ F41 AT I8! Hgoz (wais |

@ s (NAND) cg® A TR R (AND) T€ I U 4 9% d © ?
el XETRE §RT aWS s |
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