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I YEAR (T.D.C.) SCIENCE EXAMINATION, 2018
PHYSICS
Paper -111

ELECTRICITY AND MAGNETISM
Time: Three Hours
Maximum Marks: 50

PART - A (Gvs — 3]) [Marks: 10]
Answer all questions (50 words each).

All questions carry equal marks.

W] geT ST & JRE g9 BT I 50 IR o 3EF T &/
T g & 3F THT &
PART - B (@vs — §) [Marks: 25]
Answer five questions (250 words each).
Selecting one from each unit. All questions carry equal marks.
URIE §HE W V9P 97 g7d §9 Fl 9id F97 B/
Tl Je7 BT FTv 250 F<] W HfEd T &l
7 7ol @& s AT &
PART - C (Gvs — @) [Marks: 15]

Answer any two questions (300 words each).

All questions carry equal marks.
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[1230] [YELLOW] Page 1 of 4



PART - A / 9vs— J

Q.1 (i) Does the potential function =2 x> - 2y* +2z satisfy Laplace’s equation?

R AT gTa 0=2x" - 2y” +2z TR FHDROT Bl FIE PRI 57

(i1)) Draw a diagram of equipotential surface that is produced by a point charge.
T favg 3w gRT I~ FHfAva g8 &1 5 gRT eIigy |

(ii1)) Write two examples of non-polar molecules.
31 AT il & Jarexvr faRay |

(iv) Give the relationship between dielectric constant and electrical susceptibility.

qRTdedics Ud fdefd Ugiy & #ed Al RITUd HIY |

(v) IfC=10puFandR =10M Q, calculate time constant.
I C=10uFaAm R = 10M Q, © A 98d fIdie &1 I0E1 $Hifg |

(vi) Define thermoelectric effect.

a9 faed o1 B gRIT BIRT |
(vii) Define power factor.

SIfr T BT AR AR |
(viii) Define self induction.

TRV BT IR BT |
(ix) Define charge sensitivity.

STereT TR Y URHIRE R |
(x) Define logarithmic decrement.

SO 3TTeT BT IRATRAT BT |
PART - B / Us— ¢

UNIT -1/ go1s -1

Q.2 Find the potential and field at a point due to a dipole. [3+2=5]
T foga & SR fFA g R fvmg don &3 & A9 91d I |

Q.3 State and prove uniqueness theorem. [2+3=5]
AfgfardT UHI BT U <d gY g S |
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Q.4

Q.5

Q.6

Q.7

Q.8

Q9

UNIT -1/ S5 =11

Derive Clausius — Mossotti equation. [5]
FARITH — AMNIET FHIHROT G~ DITOTT |
Use Ampere’s law to find the magnetic induction B due to a long solenoid. [5]

TR & W &1 ST FRd gU Ud o aRAIfAST & HRUT gR@ IRV
S DI |
UNIT -1I1/ g1 — 111

Derive a formula for electrical resistivity on the basis of electron theory of a

conductor. [5]

gode igra @ R R Bl oTae &1 fOgd ufReedr &1 93 o

BIFTY |

Study rise and decay of current in LR-circuit. [2V2+4212=35]
LR- 9Rul § &RT gl Ud & BT 3eqaq= ST |
UNIT -1V / 3&18 -1V

Describe Anderson bridge method for measuring self inductance of a coil. [5]
T PHUSe! BT WURD A PR & o7 ToeRa Aq fAfr 1 qui= BTy |

Show that the impedance of a primary circuit is modified when it is inductively

coupled with a secondary circuit. [5]

gelRid BRI o STe T grrfded aRuer foel fediae aRue 4 uRfve wu | gfad
forar ST € o Swa! ufarer aRafda 8 S 2 |

UNIT-V/ &5 -V

Q.10 Describe a method for the measurement of small resistance using Kelvin’s double

bridge. [5]
Dfcad fg I & STAN ¥ 3cy YRR & A199 H1 {4l &1 9o $ifog |

Q.11 Describe a method for the measurement of a high resistance by leakage method

using B.G. [5]
YT R & SYANT 9 eR9 fafy g_T S ufoRker & d9= &1 fAfey &1 goi=
PINTU |
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Q.12 (a)

(b)

Q.13 (a)

(b)

Q.14 (a)

(b)

PART -C / ¥vs— ¥

Derive differential form of Gauss’s law. [312]

M & (A BT eadhel WHY Ga~1 DI |

Derive on expression of torque on a dipole in uniform electric field. (4]
T A fagd &3 4 W faga IR 9o A0l BT i e BIfoTY |
Derive an expression of electric field inside a polarized sphere. [4]
TE gfad Mol & 3T fIg[d & & e Bl Feaw DI |

How a current loop behaves as a magnetic dipole. [3'2]

T ORI U [bd YR Y fggd &1 aRe UdeR Bl ¢ |

Explain electrical shielding. [3'2]
faega ufRkReror & |HsIgy |

Discuss integrating circuit. [4]
G aRYe &Y g BT |

Q.15 Discuss the resonance condition for a series LCR circuit. Derive a formula for its

resonant frequency and resonant impedance.

[4Y24+1V2+1Y2=T"2]

307 LCR URYT PI TG ARl Bl fAd==T HITY | SHH! TGl MR Td
AT Yfrarer & fofg I e~ BT |

Q.16 Discuss the construction and principle of a ballistic galvanometer. Derive a relation

between its charge sensitivity and current sensitivity.

[5+2Y2=T"4]

T Yed gRMMT &7 g91ae d RIgr @1 faaamr SITg | s e ganfedr wd
YRT IR & Feg T Ged~ DI |
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