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West Bengal State University
B.A./B.Sc./B.Com. ( Honours, Major, General ) Examinations, 2012

PART - 11

PHYSICS — GENERAL
v Paper - II
Duration : 3 Hours | : [ Full Marks : 100
Candidates are required to give their answers in their own words as far as practicable.
The figures in the margin indicate full marks.
Taq IYPIET e A (=11 g |-
ATE N 2T (1o |

1. Answer any ten questions : 10 x 2 =20
@ @ Wi o7 el fue -
a) Find out the critical angle between two media if p, and p, be the refractive

indices of rarer and denser medium respectively.

T ¢ oY A AfSHAE INEE 8 p, T R VLR 5785 (P1el el w67 |

b) What will be the nature and focal length of a lens of power + 2D ?
Qfb FTE HWO! + 2D 2 O oS 8 (T 439 PO ?
c) A soap bubble in light produces colour while a glass slab does not. Explain.

RIS UIH WG 1 g S 1 1T A1 | AT 3 |

d) What is double refraction ?
fa-eifssrae & 2
e) Compare between Raman scattering and Compton scattering.
A el @ b R g a9 |
) A square with 54 cm arm in x-y plane moves along x-axis with 0-8 c velocity.

What is the percentage change of area ?

@36 54 cm AR ICFT x-y OET MR G x-IF IR 0-8 ¢ @ 4k© 2@

I CHET CHFAT T *0d] 2AfAET 39 3@ 2

g) In AC circuit, if i = 50sin (400 =t ), find rms value of current & frequency.
q&Tce RS eza@l TG | = 50 sin (400 1t) T, LRRAEE rms NF 8 FATE

PO W ?
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h)

j)

k)

1)

b)

Convert into binary : — 27
e ST woNEs P - 27
How does the depletion layer form in P-N junction diode ?
P-N &ie*H SIS fFeia Meriaedl sizes tedl 21 2
Draw the circuit of a two-input AND gate using diodes.
% 29 "R AND o109 a8 ©IaTS e srae e |
What is Compton effect ?
ol fera I e 2
State Heisenberg Uncertainty Principle.
BRI S50l 7 [Rge e |
What js Lorentz-Fitgerald length contraction ?
FHENA-FHSATT ey LI FIE AT 2
What is artificial transmutation ? Give example.
faw (e F1ee I 2 S e |
What are the eigenfunctions and the eigenvalues ? Give example.
IR WCHS @ WBH A I AT 2 GwiRAel e |
Group - A
o - =

Answer any one question. 1 *x10=

@ @ @36 AT B e |
Establish laws of reflection from plane surface from Farmat's Principle.
TfTha e (X7 T WETd eifowere qaf afew s
What is equivalent lens ? Find the equivalent focal length of two lenses of foc
lengths f, and f, placed in contact. 4+ (2+

IS T IS ICT 2 f, @R fQquﬁmeWWWﬁ

PN |

Show that in a Huygen's eye-piece for minimum chromatic aberration, t

equivalent focal length of the eye-piece is % times the focal length of the ¢

lens.

mezmmwwmﬁmwﬁmwwm%wmm
w2 @ =W
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An achromatic converging combination of focal length 30 cm is constructed with
two lenses. If the dispersive power of one lens is twice the other, find the focal
length of the two lenses.

b TSR MR 30 cm TN (@R e SR AN RN oo A =@ | I @Il
TSt favgae wael weEbe fase 27 ©or@ @1 qioa rerT ey Fefy a2 |
A simple lens cannot be achromatic. Explain. S+-3+2
Gofo @ @1 Sl 3R Fq00 AT A1 W I |
Group - B
et - ¢
Answer any two questions. 2x10=20

(A (@ w6 &es e e |

Derive the expression for the intensity of light at a point due to superposition of
waves coming from two light sources.

76 ST T (A0 Wishe Samafora Soifeerma ¥ (@ e et ke i
TeAM B |
In Young's experiment for interference of light, the slits, being 0-2 cm apart, are

o
illuminated by yellow light ( A =5896A ). Calculate the width of the fringe
produced on a screen placed 1 m from the plane of the slits.

1T Bfobi woifFe Fxe-@x A 4o @IfRmEs IYW 0-2 cm | (RIS TR AETH

(% =5896A ) SIENRF® 4T (@RIRY @1 (A 1 m YA QI SR TeoE TR o el
% | '

What is Zone Plate ?

e pore P 2

What is absent spectra or missing order in a grating ? 44+ 2 +2+3
cafbe-@ Seeifie 3+fifer e (9 @ S @ 2

Obtain the expression for the intensity distribution in the Fraunhoffer
diffraction pattern produced by a single slit.

@33 (A% 919 Fraunhoffer SoRGET S e N7 a4+ |

How will you determine the wavelength of a monochromatic light by a plane
transmission grating ? S+5

e e (Afbi@a R e @ TR wrsitr e s AW 2
What is optical' activity ? Define specific rotation for solids and solution.

HIET ATGFTO! o100 [ @RIE] 27 2 B 8 449 TOE (F(@ S AREEHT A& e |
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What are the quarter-wave plate and half-wave plate ? 2040 )+ (2 + 2
fifes wast (2l @ wrefost (2 & 2

Prove that an infinitesimally thin film appears dark in light.

AN P ARSTH e AICCS THPIA (I |
What is Polaroid ? ’

TS 2

What are the similarities and dissimilarities between zone plate and conve:
lens ? 4+2+

ETHATS @ TG (ST N g @ CIAG WG] e |

Group - C
fasta - o
Answer any two questions. 2-%0= 2

(P 9o o0 e e |

State Ampere's circuital law. Using the law calculate the magnetic field due to :
current carrying endless solenoid (toroid).

SRR AT Soiomft Rqe T @8 Ty el SE AR ARG
(GO CBIEd S fefx e |

A rectangular wire loop of 20 cm x 10 cm carries SA current. A magnetic field o
strength 0-2 T acting parallel to the longer arm of the loop. Calculate (i) the fore
on the loop and (ii) the torque on the loop.

20 cm x 10 cm E0EW @36 FOCEI o9 5A ULz 924 F(7 | 0-2 T AI A< (BIe:
CHQ F[CoIF A0 IR AN IS FAC | [T 8 (i) Y& T01 @22 (i) b ey ey

What is the co-efficient of self inductance ? What is its unit ?

{12331 Ex3i%{1+1
HEH QAT I AE 2 OF @33 fF 2
What is the meaning of hysteresis in ferromagnetics ?

SCHIES AT Rev@EhT 1970e [ @RI 2

A magnetic field of 20 emu prdduces a flux of 2400 emu in a bar of iron o
cross-section 0-2 cm?2. Calculate the permeability and susceptibility of iron.

93 20 emu GFF (FG 0-2 cm? AFEK [HB @12 WS 2400 emu (OIEFF W@ 2ifop

TE| @R WIST (OIEF (Oel @ (BIFF a2l fAefy 26 |

Calculate the coefficient of self-inductance in a circular coil.

G5 CoNETPT ©fbe PG F SN FefH T |
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d)

b)
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Show that the energy stored in the magnetic field of an inductive circuit is %Li2

where iis the current and L is the coefficient of inductance. 2+3+3 %2

AN FFF | AARN@I (PN W@ A2 G Fa fpe =fe %Li2,WLETC<“1

BT |

Derive an expression for the instantaneous value of current in an AC circuit
containing a resistance R and a capacitor C in series when a sinusoidal emf
E = E, sinot is applied.

(T TGS 7S C 8 @Y R AN WRE@ & e, MW S oftwee @
E = E, sinot &9 341 TN W@ ARA@R A f{efy aw)

What is the impedance in the above circuit ? Draw impedance triangle in this
case.

ToTe TG0 fowIy 6 2 qrRE eifory faget waw o |

A source of alternating emf supplies 10 volt (r.m.s.) at f = 100 cycles/s. It is
applied to a circuit containing a capacitor of capacitance 20 pF in series with a

resistor 100 Q. Calculate impedance and r.m.s. current. 4+(1+2)+3
@ AW F 20 pF a7y R 479 @32 100 Q @ REE @3 ofve 76T 9o

428! &41% T ( E= 10 V (r.m.s.), f=100 cycles/s ) T& I 3T I eiforary @3z

r.m.s. % {7 % |
In an AC circuit with L, C and R in series show that the current in the circuit

: 1
will be maximum when the frequency o of the ac source will be © = —.
S s JIc

@ TR & L, C, R IS 2% I&SNT ac ©Ofbe oRERI INF o T AN %

e
TN oRN@ AE® 27 I m_m:ﬂx

The secondary and primary coils of a transformer have coefficient of self -
inductance L, and L, respectively. If M be their coefficient of mutual inductance

then show, M = 1/Lle :

@35 AT 7 @ O FIAT TR QOF INFWH L, 9% L, | O A=Afare e
QOTE M @ &N % M = [L L, |

Explain why for long distance transmission AC is more advantageous than DC.
| S+3+2

RIS HE (AR & AC, DC-F AN (! HRUMGTHS (= AN T2 |
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12;

13.

14.

b)

b)

Group - D
fas - g
Answer any one question. 1% 10=
: @ @ Q6 AT TG e |
Differentiate between conductor and semiconductor on the basis of forbidc

gap (give the approximate value of the gap Eg with proper diagram).

ffam sz fefens ofid ¢ sefRIRs weay snfer o | (foarz ana <=+ E_ 4

ARPIE)
Draw the circuit diagram of common emitter mode configuration of
p-n-p transistor for output characteristics.

Y WS A T p-n-p THETHIET STHH @@ T ARG €
i |

Find the relation between -o-and B of a transistor. 4 +3
o8 B -F W& AP ey T |

Draw the realisation of a NOT gate using transistor and explain its operation.
FRTErbeEd MR NOT (o6 WP @2 a7 SRR 1] 36 |

What is the speciality of a Zener diode ?

o RiE RV (WS (o D RS

Write down the symbol & truth table of a NAND gate. How do you construct a
AND gate using NAND gate only ? (2% 2+ 2 + (22

NAND (59 fo= @ § (BfeT Wige | (FeeTi@ NAND (o6 q<=19 ¥ AND o 0ol
TN =i |

Group - E

feotel - ©

Answer any two questions. 2 x10=

A I 6 g Oe e |

Write down the postulates of Einstein's special theory of relativity.

WRFDHIRAT Re1d AeoiFerrorm A Sure e e |

Deduce the theory of velocity addition based on special theory of relativ
Hence show that velocity of light in vacuum is same for all reference frame.

e Seifreorm vy fofe @ @91 ALEeH Sl ofon T | o S e
OlER *[T SR (9] A |




15.

16.

37

b)
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With what velocity should a particle travel so that its total mass becomes exactly

twice its rest mass ?
Q3 UK SIfo@s T© 3 O O 37 oEe aed 3@ 2
Write down Bragg's law of X-ray diffraction.

X-ray-9 S9QS Bragg-ad @i @iy |

2+(4+1)+3

What are the Stokes and anti-Stokes lines ? Explain their origin.

GO (1 ¢ ol CBrReT @31 o 2 @or Tesifen w1l 1R e |

What is Compton wavelength ?
TN SAT M FICE AT ?

Write down Einstein's photoelectric equation.

BFHEET AT FNBFb o1 |

2+(2+2)+2+2

Write down time dependent Schrodinger wave equation for a particle moving in

one dimension.

G3wIfae SIfoAe] o7 &7 ST A% Schrodinger ©3% e &1 |

From Bohr's theory, obtain an expression for the energy of hydrogen atom.

@I ©F (A RGNS 2o =ifiea i fFefy v |

Assuming Rydberg constant R, =109737 cm 1 calculate the longest and

shortest wavelengths of Balmer series.

2+4+(2+2)

Ao 3% AR Ry, =109737 cm ™! 4@ e aniw il Afeon @ zew wwsitnd fAefy

PP |

State Heisenberg's uncertainty principle. Is the principle state limitation of

instrument in experiment ? Explain.

RREFRIG Sfrsmer Aol oy Afel e s s Maae Hoet @ 2 i a6 |

"~ An electron has a speed of 100 ms-! accurate to 0:005%. With what fundamental

accuracy can we locate the position of this electron ? m_, =9-1x10 & kg.

0-005% Ro¥ @3 BETFEA <fow@e *1eF o1 100 ms! | e 5 spwom wwn &

BETPTET S ey 1 W@ 2 m, =9-1x107% kg

What is tunnel effect ? Which radioactive phenomenon has been explained by

this effect ?

ot @ w & 2 @1 | (P (OEEY AR A1 I FRT ?

(2+2)+4+(1+1)




