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UNIVERSITY OF NORTH BENGAL

B.Sc. Programme 4th Semester Examination, 2023

DSC1/2/3-P4-PHYSICS
Time Allotted: 2 Hours Full Marks: 40

The figures in the margin indicate full marks.

GROUP-A / [<@l-% | &g-a
1. Answer any five questions from the following: Ix5=5
fasfeie @-coe 26l eites Te mes
TP Pr1 TS H3HT ITR <
(a) State Huygen’s principle of wave propagation.
S [T (g RiZe-aq et [ge F41
BIS=eh] TR TR FAGIT RN R |
(b) What do you mean by beats?
‘Beats’ J10® & @RI 2
oSSt SR et & &1 2
(c) Why is diffraction phenomenon of light difficult to observe?
SR SATE 4 #C S| o (5 2
fehT epTRTePT et BT JFaties T T+ el 76 2
(d) Light waves can be polarised, but sound wave cannot. Why?
RO TS, 5 2ot 7 — (e ?
TP TRITER GeTehRUT T Ffhe, TR eafey qeiTen Ferai | fobeT 2
(e) What is a plane diffraction grating?
o Seey (2ifk & ¢
ol FSUhereT AT AeepT & &1 2

(f) What would happen in Newton’s ring experiment when air in inter-space is
replaced by transparent liquid?

Tf fNSow fiik 2RI SredS! Btre IRF ~Ife @+ Foz o7et 729 741 27 ol &
WY
SCRUFHT BIATETS URGR oRef UaTefel HicReITU T =Iei! KT JANHT & 876 2
(g) What do you mean by Reynolds number?
(RCTR FR Y 00 F @=A 9
oS TR FTel &P g3 ?

(h) The equation of a SH.Mis 3/ +12x =0 (where x= displacement, /' = acceleration).
Find its Time-Period.
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G R 31 Ciemalfod FRFF 3/ +12x =0 (I x = T/, £ = T3) = @ oo

Afele fefa 41
SHM &Y FHIGRUT 3 1 +12x = 0 & (8T x = displacement, f = acceleration), TH®T
R JTer g7 oIS |
GROUP-B/ ei-4/ I-9
Answer any three questions from the following 5x3 =15
et @-m foqfs ame Ted wis
TeTepT gt AT THEPT ITR 3
2. Two simple harmonic vibrations of different amplitudes acting at right angles to 4+1

each other with the time periods in the ratio 1:2. The phase difference between the
two vibrations is % Show that the resultant curve is a parabola. How would be

the resultant curve if the phase difference between the motions was zero?

w6 fon it 2Rkricas Y erFol feaiie s7ee (riesfon AfEeicer Sgie 1:21
Wﬂmmvﬁaﬁw%lmne @ FTlfen @l @3 wfRge | 3 I77e @isrsife b wi
SN *[7) TS O(F 7T I (el 7 ?

1:2 Y SIUITHT THYT JAEfDT AT Ueb Sehiepl FHDIVHT BRI T+ AN~ SATATHER0DT 53
ARV S DTS B | §% HTes daat ok firfal 7 © | Suegen &
YIRUITEREERAY &h Uep IRTEICTT &7 | Afe TR F=TelT g /Al 9 IRUTHICHep &g et
g ?

3. (a) How does surface tension of a liquid vary with temperature? 2

G > AT BB TReelF A Frei ~fFafeo 27 9
TTIEhH STIRIR R USRI HTe! T1d HRR] HUTR &8 ?

(b) How much energy is required to break a mercury drop of 1 mm radius into 8 small 3
drops of equal size? Given the surface tension of mercury is 0.465 Jm ~.

1 mm IR @36 ARWRWE (e T AP AGH Fuw Ko «fide 900 9
&4 ARG 2 9 @M, 2N 251 0.465 J/m? |

1 mm BT TRTAT ANYTATS SRTER TTHRD! § FHT 2ANUTEHHAT AT i il Tlfee ?
URTAT Gl a1 0.465 Jm 2 & |

4. (a) What do you mean by resolving power of any optical instrument? 2
(I SR TCEF [ Falo| 700 & @1 9
P U 31fteel e Rallele IR F=iTel P Jfere ?

(b) State and explain Brewster’s law. What is the refractive index of glass if the light 2+1
of wavelength 546 nm is plane polarized when reflected at an angle of 60°?

§ebicam @ fRge @ i F1 IM 546 nm ST A Fo (AT 60° P
2ifoFfoTe 2@ FHee MRG® 23 OIZE Fve AfSHE T© 9

SRR R R TR | TSR 546 nm BT U el gelidpel TepIer 60° T HIUTHT
fileTRTaTe YR 70 | MeTieT 3vecis Jaebic Tl of s |
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6. (a)

(b)

7. (a)

(b)

4107

What do you mean by phase reversal zone plate? How does a zone plate differ
from a convex lens?

‘Phase reversal’ T&H T&F 6108 (& @R 9 @0 Tee (791 (ACF GF 0 T FaF [FhCoA
o 9

T RAET S wele Tl & 38 2 Teb S Weic dried o=qaIC el PRe &7 ?

In a Lloyd’s mirror experiment, calculate the ratio of the intensities at the
interference maxima and minima if the mirror reflects only 75% of the light
incident upon it.

a6 e wold o Ifn wofifs Svifes SETRfE 75% afewle F@ o=E
fobIER I (maxima) @ A (minima) STOR goite fefa s

foredT IR v, it fARe shae< Yo 75% A ufdfeftad 1w a9
SRR RITIHRTAT R AT SierciTenT SFUTT UM R |

In a Fresnel’s biprism experiment the base angle of the prism is 3° and the
refractive index of glass is 1.5. Interference fringes are formed with a source of
wavelength 600 nm located 10 cm from biprism. If the screen is placed at a
distance of 1 m from the source find the maximum number of fringes that can be
observed.

G AT oA~ e el 30 aR ia elfewmz 1.51 gafere
(/IKF 10 cm 773 600 nm TR ST Sofj JTobIR AT Codl 2R | AW i
T (A 1 m RACT A T O NG5 Foef em ll A of e 41

TRt SATSISH JRINET, fSRHa! STER PIv 3° I digd! e Jabid 1.5 © |
STEfISHETE 10 cm 9T 3@R=IT 600 nm dRSEI T Hdel §7exthed g SIS |
afe Rep AITETE 1 m T T IRITDT B H JHeetier] T Alepl {Shroreae! fereber
T U1 TS |

GROUP-C / fqeti-a/ &g

Answer any fwo questions from the following
faferide @-Fia 415 vie Tea mie
TTeTehT 1 GSACT THDT IIR <>

Distinguish between a single-slit and a double-slit diffraction pattern. Obtain the
intensity expression for Fraunhofer diffraction pattern of a double slit.

a3 @FF @I-27 (single-slit) @R I @I-TLTF (double-slit) SRS A AL
(@141 A @R W& Fraunhofer S2RS(3 Sigod ARSI 2ifod w41

Thot-ReTe ¥ ST Rere fad shmear dieMr 9 W | 9ol Refcd! Bralm faada
Sraren! oY et |Hevr uTg ) |

How many orders would be visible, if the wavelength of incident light is 589 nm
and the number of lines in the grating is 104 per mm?

1SS TR T 589 nm @<k (@f5: @ elfe [EfRtIE @Ak A 104 2= 7S
O T 21T (T TS (S 9

gf~ISTC T dUTeed 589 nm I ACET ATERD! TRAT 104 U mm © 9 Sfaaer
ITEEH RIS ?

3+2

10x2 =20

2+4
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8. (a) What do you mean by surface tension? Establish a relation between surface

tension and surface energy.
S[BBIF 6100 I QIR 2 55l @R 7ifea Ty R affent 74

AT TG DT & & ? TS TG I I8 Hroll 41 - LA TR |

(b) Derive Poiseuille’s formula for the volume of a liquid flowing per second through

a pipe under streamline flow.

R W W SAET QAR @ 1fFe crrmpita ieaelf afedt w11

AT T8 SR UIsy A Ui dcbre TR dRel UaTidl HiegHd! el
Poiseuille ®T G eI |

(c) What is the basic difference between terminal velocity and critical velocity?

Hfehcas! € &lfe @ e & 21 & 9
CIHeT 9T R fopfeanet I dire! SITerRYT FTTT o 8l 2

9. (a) What is the working principle of Michelson interferometer? What are the

applications of Michelson interferometer?

Michelson Interferometer-<3 S F 9 Michelson Interferometer-a3 2ot
TR

IS FCRURIICR Dl PR FAGIT b Bl 2 THD! ATTINTED D D & ?

(b) How does interference take place in thin film?

G AT HE SR JobiF FOIR RATo 27 ¢
Tl fohe T S7eRthR=d BRI §78 ?

(¢) In Young’s experiment, the slit separation is 1.2 mm and the fringe width is

0.5 mm on a screen 1 m away from the slit. Calculate the wavelength of light.

R-9F A @Ifew 767 RS @9 1.2 mm @R IR 2% 0.5 mm @iy 2o
1 m (3 JTOBI AT (2l 291, AR o) fefy 341

TTep! JARTET, ReTe AT 1.2 mm © ¥ Rofedie 1 m e Repar oot dierg
0.5 mm B | UehTeT T AR Uil oIS |

10.(a) What do you mean by reverberation time? What are the conditions to be satisfied

for an acoustically accepted auditorium?
SRR 10 [ @RI 9 2 oNgR SO 2eq ol [ F 9
YRIGRT G ST & 81 ? €afias BT TP THTMRD! IR AT &7 b A6 B 2

(b) Develop the Fourier series expansion for the Saw-tooth wave:

=TS Saw-tooth” A &=l TR @A 6w F73
STRT-EI TR TR PINAR 2T fAeRep! fdeprer 7R:
S(xX)=x/L, -L<x<L

(c) State Sabine’s formula.
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AfeTD A GRATIR |
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