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UNIVERSITY OF NORTH BENGAL
B.Sc. Programme 4th Semester Examination, 2022

DSC1/2/3-P4-PHYSICS

Time Allotted: 2 Hours Full Marks: 40

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

GROUP-A
e+

NbGREY
1 Answer any five questions from the following: 1x5=5
e @-e fofs ees Tex nies

TPl Gl Ureac] Jeagndl SR IS

(@) Write down the differences between interference and diffraction of light.
S[CeT TS IR SPRGCTR &) “A @l =741
THTHT AMRTHROT X A ! H=Taes o |

(b) Statethe factors on which speed of atransverse wave in a string depends.

@36 OIEE W fr vemie o5 waea afe@et @ Ranefer Sain A s@ o [Kge
4|

RESHT YR JIPT T A BT R T8 A+ IRPew qalSgan |
(c) Write down Sabine’'s formula.

“ Sabine” -9g JE (0 74|

|leH. (Sabine)-3T I o |
(d) What do you mean by beats?

“Beats’ 1o 6 @RI 2

g TS B R ?
(e) What do you mean by the time of reverberation?

SRR JETCS B @R 9

JRIGRIDT GG I~ITel & gfers ?
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(f) What is Fraunhofer class of diffraction?
Fraunhofer ®ag si7es f 9
HeaIw] i fadd & & 2

(g) It is desired to use a plate of glass to determine polarization of light. If the
refractive index of glassis 1.5, what isthe polarizing angle?

AR A fwefEa ooy a3 Fieva 26 927 341 =@ I Fiovd afes 1.5 =3,
TR ARG (Sl F© 9

FH UBIDI gAHRo R 79 frage! ©ie yarT 1R 9=, afe e
UId® FABIH 1.5 T 94, gAIBRUT BT WIoeN |

(h) What are Newton's rings?

‘Newton’srings & ¢
<Jea! Rrew (Newton'srings) w=d! @ &1 ?

GROUP-B
fetat-4
qHe-
Answer any three questionsfrom the following 5x3 =15
i @-@m foqf6 emE Tea wie
dAD] P diTac] TeAswd] IR I8
2. (a) State the necessary and sufficient conditions for producing sustained interference 2
fringes.
Z ISR elraeay e Sead 391

We~e JFfdaxvl iholew (sustained interference fringes) SdTeA 9 3MME¥dd
T JARATERS JATS BN |

(b) How can you detect the nature of a polarized light? 3
P @ TS Witaz aFfs ey Faca 9
gdIhd YDIeTh! Yphid HAN U oIS Hichw ?

3. Discuss the formation of Lissajous figures by the superposition of two smple 2+3
harmonic motions when

()  the periods are the same but the amplitudes and phases are different;
(if)  theperiods areintheratio 1:2 and the amplitudes and phases are different.
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e owea, 76 Swemeefs m ofde forig aslm @ 3@ 9, 399
(i) EIeTPETRY T e ReRey q3R wiled SEm;

(i)  RIETRPRTRER S 1:2 9% REIET @R 7%y Sienm |
38 WA A Tfigedl GuRATSdd gRT oo hiRewd!  ToddR

(i) IHafEEw AN B9 dR 3MAM I TRUEHS WD B,
(i)  3fAfEEw 1:2 ATUITH B X AYHEH ¥ ARUEH HRd B |

4, A string has a linear mass density 0.25 kg/m and is stretched along the x-axis with 1+242
atension 25 N. One end of the string ( x=0) is given a sinusoidal motion with a
frequency 5 Hz and amplitude 0.1 m. At time t =0, the end has zero displacement
and it is moving in the positive y-direction.

()  Find out the speed and amplitude of the wave propagating in the string.
(i)  Find out the position of apoint inthestringat x=0.25 mat t=0.1's.
(iii) Determinethe slope of thestringat x=0.25 mat t=0.1s.

0.25 kg/m ©3 91 R*E @30 (3T O x-9r% 72177 25 N BiF =il B 21 SR | O
GFECE (x=0) 5 Hz 3% @ 0.1 m REige @3 Sinusoidal % &ge 4l 2e7|
X A (t = 0) = et AT (B LIS Y-S I BTl |

(i) o e frc versie e siforat 3k e (e 2
(i) o TffEe @I M7 x=0.25 m @R t = 0.1s -9 S 947 F2)
(i) x=0.25 M&R t =0.1 s-9 OIEF G @it Kvga 7S el 1

T3l Rgsd! W SHE-@ 0.25 kg/m §8 X * x-axis &I |1l a1d 25N &l
AT HfUd! g6 | Rgsdl U¥er 83 (x=0) AGfT 5 Hz 3 3™ 0.1 m
T Eprd I fAgusd!l ® | |8 t = 0F1 A<\ B3 faveiu+ 3= g8 I Al
ABRIHAD Y-S I8 |

(i) Rgsar wRA d@xd! T X SMAH @i |
(i) x=025m#AX t=01s A RgeAr ga! W o1 dMSIeN |
(iii) x=025mMATX t=0.1s AT RSP g™ FERT TR |

5. Explain the formation of Newton's rings and deduce an expression for the 2+3
diameters of therings.

foTehw k-3 910w At 79 @k Rrefer e 3 At e fd w2

Jeadl Rdpl oDl @ARAT Ty X Rsedl ger [T [reiEen
'§|55C7‘J§HI

6. Determine the resolving power of a plane diffraction grating. 5
G35 ee e (alfi-«3 Reaed et f9 321

@ fewaRr Ufeg Rerdfie grar iR 1488 |
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7. (8

(b)

(©

4107

GROUP-C
el

Tq8-1T
Answer any two questions from the following
fwferiie - 76 et e wie
AP Gl GSAcT UTAEwd! IR TS

A wave group is formed by the superposition of two waves of equal amplitudes
but of slightly different frequencies and wave length. Show that if v, isthe group

velocity and v is the phase velocity, then

Rl e e 2Neea T @R wamrd [ E 16 waome Soifsiites T ws
OB 5115 2o 1AM (OB G WA IAGFCH vy G v =, O (1S (7

TR WY SRR SAMHT TR AT B AT ¥ TR DI g8 ARIT8wd]

GURAISTET §RT §~1hT B 99 @SR & afd v, W a7 & X v =@=o7
BT 9,

. dv
[ =V-A1—
() vg=v A
iy v=& _dae
(i) v_k and v, o

What is the intensity of a 60 dB sound wave if the standard intensity is
1072 W/m??

2l Siget 1072 W/ 2(a @F (0 60 dB *RredR Sigel F© T(F 9
A+H daar 1072 W/m’ 8l 99 60 dB &af a<eren! <figdm &fa g7 ?

Three simple harmonic motions of the same frequency act on a particle
simultaneously in the same direction. Their amplitudes are 1.0 cm, 1.5 cm and 2.0
cm respectively. The phase angle of the second with respect to the first 60° and
that of the third with respect to the second is 30°. Obtain the resultant amplitude
and phase angle relative to the first.

9P TCF AR T IS o 7@e @iesfe @ T8a T9F @ Sivifes
2o Oitnd Refe 9@ eT 1.0 cm, 1.5 cm @3k 2.0 cm 1| &2s5d Aeics faomiba i
@l 60° @ oG AHTF Toiaia e @Fial 30° 1 #fa KK @<k 2wt TS w1
it (Plet Tl 5411

UIC MRl THae] AR SHIG Taes TIC Qe T A1 U BUMT
FI (act) B | foigwa! eI wAS: 1.0 cm, 1.5 cm % 2.0 cm &+ | ufgaliad!
VAT QRATDI TROTHIV 60° B I QRGBT A-awHl TAD] ARV 30° B |
Uf2eATeh] AUE el AT X ARVIBIV YT TR |

10x2 =20
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8. (a

(b)

(©

9. (@

(b)

10.(a)

4107

What is a plane diffraction grating? What is grating element? Why grating with
larger number of linesis preferred?

e S @fr & ¢ @ffk Tomia [ o @M @IRE @tk @ oews 9
oF fewaM Ifeg ol @ 8 2 Iy I 99! & B ? fhd el NEEs
qUH! Ufegerrs TAfHear fiso ?

What is the highest order of spectrum which may be seen with sodium light of
A =5x 107 cm by means of a grating with 3000 lines per cm?

NSRS WieeTe esmndg A = 5 x 107> cm [ @6 3000 lines/cm @ b2 -« sisifes gom)|
D F© GO TG I Z(F 9

A =5 x 107 cm 9UdT AfSTH Yabrerr, 3000 a1 Ul A<IHex Iual Ifegal
AETHATE o Afhe WaeHD! STadq e & 8l ?

Explain how you can produce circularly polarized light using quarter-wave plate.

P F4 FSIE quarter-wave plate-a3 AR €T ARG e 32 w1 271

FACR-TRAT ©IC YIRT MeATDR galpd YBRT HE IaGd AT+ FIFgo AR
T THEN |

Distinguish between amplitude resonance and velocity resonance. Show that at
velocity resonance, the maximum velocity is inversely proportional to damping
and the velocity of the oscillator is in phase with the driving force.

8 o1 (amplitude resonance) @3g 5feCa ST=Iw (velocity resonance) -3 )
ALFT 91 @S @, ST ST A M6 SR GBI @R (RIS
sifotal Afer A= (driving force) s T ACF |

AR ATHHA X I DA 1 g TR | SW@SJery b dT ATHaT,
AfHTH 9 SFuE (damping) @ AWRIG FAMUIGS §© I Qlddd! 97T
SISiE (driving) HI | TRVMT B9 |

Give examples of vibrating systems which exhibit sharp and flat resonance
responses.

Trizgel e @3 ) Scwifere PG AR SFF Sig=iv (sharp resonance) ¥ JSes
ST (flat resonance) 27fq S|

AT X FATS HHd AT Ues T HFE UTeleed] IETER0Es O |

State Huygen’s principle of wave propagation. Use it to explain the reflection of a
light wave at a plane surface.

o @I (Wave propagation) CF(a REesi-a3 aifels ge w41 «ft a2 @
G5 FNoeT B GF 6 AETFoEE 2AfSTFA Toell FI T4 1

T TRGT A s9 e Rigd arar TR | 99dd Adgdl UdhTI dRITh!
yfafer arRar 19 IS TINT TR |

1+1+2

3+4

2+4
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(b) Does interference phenomenon give any information about the longitudinal or
transverse nature of light? Explain.

Fifebicaa ot & SR S+tnd (longitudinal ) 3t 53 (transverse) 2% 7= @Il
w2 At “Ita 2 A< F41

& AABIOT URECAT UDHIRIDBT A al AU UHIdl IRAT Tl SIHBR]
feme ? s R

(c) Explain, why the central fringe in Lloyd’s mirror is black.

I T4, @& GO FAEC-93 wAeRH F@Y Fe (Fringe) T 27 |

TSI Ul D1 ol fbT BTell g7, ¥R AR TR |
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