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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
eta-5

AE-B
1. Answer any five questions from the following: Ix5=5
feafere @-coia Afofe loe Tex wies

TPl Gl Ureae] Jeaendl SR I

(a) Write down the differences between interference and diffraction of light.
ST GBI AR AT W&y oMy fer @72 |
UehTeleh! AfaeRYl R faad= drae! f=iaes o |

(b) State the factors on which speed of a transverse wave in a string depends.

GFf Ol W M v i waeera oiforast @ fRanefer T faeq w3 o [iqe
4|

RESHT SFURT DT TRT A HIAT R T8 A1 HRIew qaISqan |
(c) Write down Sabine’s formula.

“Sabine”-«3 @b (5191

AfeT (Sabine)-BT = o |
(d) What do you mean by beats?

“Beats” 35109 & @<l 9

e =TT B 9 2

(e) What do you mean by the time of reverberation?

SRR JETCo B @R 9

JRIGRIDT GG I~ITel & gfers ?
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(f) What is Fraunhofer class of diffraction?
Fraunhofer @7 w5178+ ?
HeaIm] i fadd & & ?

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

SR A fwefEa ey a3 Fieva 26 927 341 =11 I Fiove afes 1.5 =,
TR ARG (I F© 9

Fd UBRIBT GAIHRol FRer 79 [emad! ©ic W RS 99, Q. Rrerae!
A GABIH 1.5 B ¥, FAIHROT BT Wiodar |

(h) What are Newton’s rings?

‘Newton’s rings’ I5X:

?J:C’:Fcﬁ R3T8® (Newton’s rings) Y-l @& &I ?

GROUP-B
etal-2

-
Answer any three questions from the following 5x3 =15
ffwfeTive @-FW feqft ete e wie

TAPT Gl el JeAewd] IR a9

2. (a) State the necessary and sufficient conditions for producing sustained interference 2
fringes.

B OB LRGN =S Seae 41

IC~e AfadoT flholes (sustained interference fringes) SUTad 9 IMMAAH
T 3feReTEw IATSJed |

(b) How can you detect the nature of a polarized light? 3
FeIE @i TS Witz s e w9
gdipd YDIeTh! Yphid HAN UM oS b ?

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

(i)  the periods are the same but the amplitudes and phases are different;

(i)  the periods are in the ratio 1:2 and the amplitudes and phases are different.
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sl cweg, 76 emesfs =@ ofde forig oaslm smeE 3@ w9, 74w
(i) eTIeTay A g KSR @3 veied Sienm;

(i) IETIRITRRER S 1:2 @R RIET @R 7% Sienm |
38 WA A Tfigedl GuRArSdd gRT oo hiRewd!  ToadR

TAhe BN o,

(1) aaégawwqumww,

(i) 3MAEE® 1:2 JUTHT B X JAHES ¥ TRUBH PRSP O |

4. A string has a linear mass density 0.25 kg/m and is stretched along the x-axis with 1+2+2
a tension 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 ¢ =0, the end has zero displacement
and it is moving in the positive y-direction.

(i)  Find out the speed and amplitude of the wave propagating in the string.
(i) Find out the position of a point in the string at x =0.25 mat r=0.1 s.
(iii) Determine the slope of the string at x =0.25 mat r=0.1 s.

0.25 kg/m &7 T [Rf*E @3 al4T ©lF x-S Q179 25 N BIF =I71 B9 F91 S(2 | IR
GPECE (x =0) 5 Hz 3% @k 0.1 m [T 93T Sinusoidal ©% &g 41 2e7|
X A (¢ = 0) ¥ ! A AT LIS -SFF I Hersiey |

(i) oca e e verse waee siferat @3k iz fe 52
(i) IR ToifafEe @I fE x = 0.25 m @R 1 =0.15 - S {7 711
(i) x=025 mER 1=0.1 s -4 OE GfHFe @i [z 7S el 51

T3el Rgsd! WE SHe-@ 0.25 kg/m B X © x-axis’ &I AMAT TG 25N &l
AT BfUd! g6 | RgSHI 8T 83 (x=0) AGRT 5 Hz I 31H 0.1 m
{1 S i fague! B FHI = 0|1 i vSHl favernuT g g6 R Al
AHRIHAD -S4 |

() Resar yaRd d&ve! Ty I M @ |

(i) x=025m AR r=0.1s AT RgSAT [AFP!I W =T NS |
(i) x=025 m ATX +=0.1 s AT RSP g™ [GRT TR |

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

85 k-3 515+ 1 9 @k Frafora apmmieeg @3 Aifmien foefy w2

Jeadl Rdpl Toddl ARAT Ty X Rsedl gel [T [reiEen
ﬁ%?jéﬁl

6. Determine the resolving power of a plane diffraction grating. 5
G e TS (@if5:-93 Resd el ey w11

@ fewaRr Ufeg Rerdfie grar iR 1488 |
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7. (a)

(b)

(©)

4107

GROUP-C
retat-of

e~
Answer any fwo questions from the following
faferiie @-= 7f6 et e wie
AP Gl GSACT YTAEwd! 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, is the group

velocity and v is the phase velocity, then

R g e 2Neera T @R wamrd (g 16 waos Seifsiices T @l
OB 9115 2w 1AM (OB G TS IAFCH v, 9K v T, O (NS (7

TR WY SRR SAMHT TR AT BB AT ¥ TR DI §g ARITeHd]

GURAITET §RT §1hT B 9 @SR & afe v, W 97 &1 X v =@_o7
BT ¥,

dv
i =y-1
W ve=v-A2
(ii) v:% and vg:%.

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

2l $igel 1072 W/m” 2051 9F5(6 60 dB *re3i(e SIgel T 7(F 9
HAH el 1072 W/m’ 81 99 60 dB & TRITp! HedT S g6 ?

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.

932 F RN T e foai 7@e @iesfe @ T8a T9F @ Sivifes
25| OItnd [ el IAEFCT 1.0 cm, 1.5 cm @R 2.0 cm | 20 ACAHTE feoiioa vl
@l 60° @R TFoRHa AT woRDa Wil (Flel 30° 1 #fa [RBIF @R &g AHTF &
il et el 590

UIC ARl THae] AR SHId e UIC Qe T A1 U BOMT
FI (act) B | fIEw®! MM HAM: 1.0 cm, 1.5 cm ¥ 2.0 cm B+ | Uzl
AT QRATDI TROTHIV 60° B I QRAIBT AawHT TATD] ARVBIOT 30° B |
Uf2eATeh] AUE el AT X ARVIBIV YT TR |

10x2 =20
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8. (a)

(b)

(©)

9. (a)

(b)

10.(a)

4107

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

e S @ftr & ¢ @tk Tomia [ 9 @M @IRE @t @ orew 9

oF fewaE Ifeg el & 8 2 Iy I d9d! & B ? fhbd el NEEs
qUh! Afegers UrfAedr fiso 2

What is the highest order of spectrum which may be seen with sodium light of
A=5x 10" cm by means of a grating with 3000 lines per cm?

SN W e mg A =5 x 107 ¢cm T @16 3000 lines/cm (@f62-@ wisifee gr)
D F© GO TG T Z(F 9

A=5x 107 cm 9UH! AIFSTT YHRA, 3000 @1 YT AR qUDI Ufega!
HETHETE o Afhe WagHD! STadq HH & 8l ?

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

P 4 fFOIE quarter-wave plate-a3 AR & ARG e 3 F41 271

FITCR-TRI i JANT MAThR gdlhd TP BRI IAIE T FFIg8 Wi
AT 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.

B SIa% (amplitude resonance) €% 65 S (velocity resonance) -3 )
ALFT 91 @S @, ST ST A M6 ST GBI @R (RIS
sifotal Afeye I (driving force) A0 TN ACF |

AR ATHFA X AT AJHHA dd g TR | S@SJery b dT ATHw,
AHTH 9T SFUE (damping) B ARG FAMUITS §© I QDD 9T
SISE (driving) B |7 ARVMT 9 |

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

Twizge e @3 7 Scwifere HEGCR AR SFF S (sharp resonance) @R I
B (flat resonance) 2 T |

g X FAT IHHIA AT Uae 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.

w3t [RWIEE (Wave propagation) CFGT Z2ead-a3 «ifel [ge 41 @b 3927 F&@
G35 e IR @6 ST A ST qoll 1P F1

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.

FifSBicaa ot i | Sy (longitudinal) 3 f$5F (transverse) &S 770 @I
w2 fee #Alea ¢ it <1

& FABIOT URECHT UDHIRIDBT A al AU UHIAdl IRAT Tl SIHBR]
feme ? s R

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

Y T4, & G0 FAEC-9F wAeH F@T F@ (Fringe) FI 27 |

AISDI UHATh! D1 fIhel fh Brell 8, Wik AURAT TR |
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