SP-II/16/Physics-II(N&O)
B.Sc., Part-II (General) Examination, 2016
Subject : Physics
Paper : 11
Time: 3 Hours Full Marks: 100

The figures in the margin indicate full marks.

Candidates are required to give their answers in their own words
as far as practicable.

(New+0ld Syllabus)

Group-A
o=

1. Answer any eight questions: 2x8=16
@ I S 2HE $ed e 3
(a) What is an electric dipole? Define electric dipole moment?
efte faree F2 ofve famw T v we |
(b) Find an expression for the energy stored in a capacitor.
@l 4rrE A fem afmen fef s
(c) What do you mean by an ideal voltage source and ideal current source?
3w (eIehe T ¢ 2R B 9Ae @RI
(d) Is any work done by a magnetic field on a moving charge? Give reasons.
a3 offesial wiaT Sow & Graerra @ie wa w0 e Lorr Bew ms )
(e) State Faraday’s laws of e.m. induction.
Sfbe pEA SIaN FRF FAC e Ko w0l
(f) Write down Maxwell's e.m. field equations.
UHEAETI fee P CFa TN T |

(2) An alternating current i = 5 sin100 77 is flowing through a resistance of 5Q. Calculate the heat
generated in 5 sec.

s A 291z i = 5 5inl00 71, SQ @R Wy i 2R T S sec-a @ Tgw ot et
A |

(h) Absolute refractive index of glass is 1-5. Determine the velocity of light in glass. Also determine
the ratio of the wavelength of light in glass to that of in vacuum.

PR #7W AfT% 15 | PG A sﬁmﬁq‘aW|meﬁmmwwmwﬁw
i @
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(i) State Malus’s law.

AR @b e

(j) State the postulates of special theory of Relativity.
R witsifreraime semel @

(k) State the characteristics of photoelectric effect.
SR ©oe [ FRMSet @i

(I) If the nuclear radius of Al is 3-6x10™°m, then find the nuclear radius of $Cu.
Al eRRIETE AFIE 36x10*m T, $Cu FefFIeTR e i |

(m) What is zener diode? Draw I-V characteristics for negative voltage of zener diode.
(BT OIS 7 YN [o0aT & (e OIEes Cafiged s |

(n) Convert binary number (11101.1101), into decimal number.
(11101.1101), & e wifire A 2o it |

Group-B
fetaty

Answer any four questions: ' — 12x4=48
@ (@A A 2Avad Tl me ¢

2. (a) What are polar and non-polar molecules? Give examples.

(RS & SRAS] O S AA? GAIEEd WS |

- - - - - -
(b) Define the three electric vectors E, P and D. Show that D = € E + P.
55 o - -

—
E, P ¢ D (937 feqiba et Me | ¢rdle @, D = €, E + P

(c) A capacitor consists of two metallic discs each Im in diameter placed parallel to each other at a
distance of 4mm. The potential difference between the plates is 10 kV. Calculate the energy stored
by the capacitor. Given € = 8-85 x 107 C*/N-m”. 3+6+3=12

3 47 1m I 6 4red sire i s | Aterbs 04 799 4mm €k GTR T4 2E fRed Aren
10 kV | 41t Aws e Ry )

3. (a) What is ferromagnetism? Explain ferromagnetism on the basis of domain theory.

SRTGTERY IIE 01?2 (RN ©0Gd AR SACDFFGT IR W8 |

(b) What type of material should be used for making (i) permanent magnets and (ii) electromagnets,
—Explain.

(i) TR 779 @ (i) SR e Ao & 9 gar e TeRe 991 O <t v
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(c) A cylindrical iron rod has radius 2-5cm and length 10cm. When it is magnetised, its magnetic moment
is 10-A-m? Find the intensity of magnetisation of the rod. (2+4)+4+2=12

o5 e @Tznea AP 2:5cm @ W 10em | <8 welbe paiee e G GIEs a9 2 10-
A-m?| wefa paem Sget fof I

(a) Prove that energy stored in an inductor is %LF, where L—coefficient of self induction and I-current.
Hence show that coefficient of self induction is numerically twice the work done in establishing a
unit current.

AN T S FeS W j;_-uz, @I LA el @3 [-efbe a1 | «F (A (I8 (@, FH

SIET T, O €7 ©fEe 2RAEF &) o fage |

(b) Derive an expression for the growth of current in an electric circuit with resistance and self inductance
in series. What is meant by time constant of the circuit? (B+1)+(6+2)=12

%5 T LR 3919, 0 R A 3w e e a1 98 36aR e w@ce 9 @RI

(a) State the conditions for sustain interference.
7R afesim *Sef e 3|

(b) Define coherent sources. Find an expression for fringe width in terms of wavelength, separation
between the coherent sources and the distance between the source and screen.
S ST E! W | AbTErER T T S S SRR, IS SRS W Y @ A
T (ATF 2ME 709 AR |

(c) What do you mean by polarization? What is quarter waveplate? Find the thickness of quarter
waveplate fo. incident light of wavelength 600 nm. Given n, = 1-55085 and n = 1-54184 for quartz
crystal. 2+(1+4)+5=12

TR e B @2 Fife O (45 e T2 600 nm TR TG SR T A @ WA
2T IAFH n_ = 1-54184 R n_ = 15508547 WA S0 &y FifF w0 (2059 (@ et
I |

(a) State Bohr’s correspondence principle.
RIEE SFereR Aol {3e |

(b) Calculate the wavelength of the first two line of the Balmer series. Given R = 1.09477x10"m*!
e e 2 7 2 @R s R 30 et e R = 1.09477x10'm!

(c) State Heisenberg’s uncertainty principle. Using Heisenberg principle find the minimum energy of
particle in a box.

FRrERIR Sfbaer i e | @ Mfeq A A wkE I 9 gaen =fe fiof

(d) An electron is accelerated with a potential of 30V. Determine its de Broglie wavelength.

G20 IERENE 30V Rer wifie waw eagand & @ e ff @1 243+(242)+3=12
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7. (a) Write down one dimensional Schrodinger wave equation. Hence determine the time independent
Schrodinger equation.

e @ifbesa sa% ARNFAB G| 93 (A AN e @fEam e o @t

(b) Normalise the wave function given by

¥(x)= Asin(ﬂ], O<x<a
a

=) x>a.
b ST SATS ‘I’(x):Asin[E),0<x<a a7 ~fafie oI e W IR (245)+5=12
a
=0, x>a.

8. (a) What do you mean by average life of a radioactive element? Derive an expression for an average
life.

@ (TERE GER 518 Y e B @R e g afEwE f[Rd s

(b) A radioactive element has half life 90 days. Determine:
(i) disintegration constant
(i) average life
(iii) time in which one-third will be disintegrated and
(iv) time in which one-half will remain uﬁchanged. '
b (oufRy G w4y 90 i | Glafoe
(i) =1 $9¢
(ii) e g
(iii) (@ W@ GNAe & AT @7 geried fwibe a9
(iv) (O 9@ a1 A W weifafEe s, et

(c) What do you mean by activity of a radioactive element?

@I (ouEn (R Aewe! F#0s I @R (1+4)+5+2=12

9, (a) What do you mean by dc and ac resisfance of a diode? On what factors ac resistance depends?

oiEed fBf ¢ «fi @it Fete 9§ @R TETed OF @ B Fe T4 Wea wEe

(b) What are the different modes of transistor connection?

Sfertr it f[fen Afosl J e

(c) In CE mode transistor, potential difference across the collector load of 5KQ is 10V. If a.=0.996,
find the base current, collector current and emitter current.

A [eMes GiRfErtia I6T7 RS @16 SKQ @3 @ed A8y Rea 10V | I a.=0.996 =
@ oY 29z, HalE eIz ¢ [ 2’ W Fe (3+1)+4+4=12




10.

11

12.

13.
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Group-C
fter-at

Answer any six questions: 6x6=36

@ @ B A0Ha e WG

(a) State Coulomb’s theorem.

oA S e |

(b) The electric Potential at a point (x, y, z) is given by ¢(x, y, z) = — a[x*+y*+z?] volt. Find electric
potential, electric field intensity and charge density at the point (2, 2, 2). 2+4=6
@I 7 (x, y, 2)@ OfSefea 0(x, y, z) = - a[x2+y+2%] volt | ©fberHtaz (2, 2, 2) e wfbefes,
efbermg ey @ WidH Ty W |

(a) State and explain Kirchhoff’s laws.
FIPNE el [ge ¢ Y @
(b) A charged pamcle has charge ¢ and velocity ¥’ = 2i + 3j + 4k. If the apphed magnetic field on the
particle is B 3i+4j + 5k, find the magnitude and direction of the force acting on the particle.
3+3=6

R SIS T T g €% (@91 7 = 2 + 3 + 4k | 42 17 Bof T GTeerma B = 31 + 4 + 5k
fba g fraae resara aW ¢ fis fefa atar

(a) What is a transformer? What are the main uses of the transformer?

Gl e TEEEd 44 JRTT B f e

(b) In an L-R circuit, r.m.s. value of the applied e.m.f. is 25V and frequency 50Hz. If L = 100mH and
R =100€, determine the r.m.s. current in the circuit. Also find the voltage drop across the inductor
and resistor. 3+3=6

G2 LR I6ANS 247G SfUHFFATETE r.m.s. WA 25V 6 F=91% S0Hz. | ISR WMAHF 8 @I4FA
T IAFH 100mH € 100Q T, T84T r.m.s. AR IR ARAF ¢ @4d e ofee fefy w0l |

(a) What are the basic differences between the interference and diffraction of light?

N TFEHR & WS W e oA R F e

(b) What is double refraction?

fa-gffesmae Fie
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(c) An unpolarised light of intensity 10mW/cm? passes through two nicol prisms kept with the principal
sections at 45° to each other. Calculate the intensity of the transmitted light, 24+2+2=6

10mW/em? Saeiz «af sPrfee s saas Ft qb e faems v fiw fofe &) fes fomm
e 24 (Erame To (@ 45°%0e, fsfe s e e s

14. (a) What is metastable state?

frezil wq e @@

(b) Derive a relation between Einstein’s A and B coefficients. 145=6

YRR A @ B @ET Ty TAE fefa

15. Obtain the relativistic formula for the addition of velocities. Show that addition of any velocities can not

exceed the velocity of light.

wAfEeTaT (@5 AAEE L W wEl | (rie (8 IS TR (U A W WAL (39 S
@M 2e AE | 442=6

16. (a) State de Broglie postulate.
S I Toam f4qe «l|

(b) What do you mean by group velocity and phase velocity?
VARS8 WATA% I F (@R

(¢c) Find the phase and group velocity of an electron whose de Broglie wavelenght is 12A.  2+4242=6
12A R 90 SRR G TERGEE WA @ W el 3
17. (a) What are the four fundamental interactions in nature?

oo = fefim & e

(b) What are the quark composition of neutron and proton?

TG @ (2l i@ @ THAME (@l

(c) Discuss the basic principles of nuclear detector. 1+2+3=6

el fewaee FRfe SEmm |
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18. (a) Explain the term depletion region with reference to a p-n junction. On what factors width of the
depletion region depends?
p-n B OIS WeTaaidl et e B —apiay Me | @B sk @4 B B R Tow
EEERCH

(b) Give the logic circuit, Boolean expression and truth table of an XOR gate. 3+3=6

XOR (the 76+, I aiffimen @ G2 (5 wie |

19. (a) State De Morgan’s theorem.

S TRenier Sotemfs fRqe Faa)

(b) Using NAND gate obtain OR gate & AND gate.
NAND (9053 &/ OR gate @ AND gate 7931 37 | 2+(242)=6
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