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Subject: PHYSICS 1C © Time: ThréefHetirs‘ - Full Marks: 100

Answer any trjve questrons

- (2) What is the molecular theory of surface tens1on‘? Derlve an expresszon for the excess
pressure msfde a spherical air bubble in water. : e '
(b) Write down Bernoulli's theorem for incompressible fluid ﬂow and explam each term

o (c) Water is flowing through- a hor1zontal pipe line. At two points Al and B, the dlameters are

. 0.6mand 0.2 m. The pressure dlfference between the points. A and B'i is L meter column’ of '
‘water. Calculate-the volume of water: ﬂowmg per second : : :

: (d) Define surface energy Show that the surface energy per un1t area is. numerlcally equal to
the surface tension per umt length : :

Che S [(3+4)+3+4+(2+4)]‘ ,
. (a) What do you mean by coherenoe of I1ght‘? What are. the dszerent methods of obtaining -

 two cohererit sources‘? Dlscuss elearly the necessary eond1t1ons for the sustalned mterferenee'

of Tight. - - S

(b): Explaln the format1on of Newton $ rtng Obtam the expressrons for the dtameter of the' -

; 'brlght and dark rmgs of Newton s rmg due to reﬂeeted hght D

. (a) Explam the ‘theory of plane transmtssron gratmg and henee obtam the expresmon fer
primary-and secondary maxima and minima. Plot the gratmg intensity proﬁle _
(b)a 10-pm transparent plate when pIaced in the path of one of the mterfermg beams of a double. sht .
expenment [A= 5800 Al the- central frmge shifts by a: d1stance equal to ten frmges Calculate '
réffactive index, y of theplate. - - : S

" (c) Find the half angu]ar width of the: eentral br1ght maximum. i the rraunnorter olnractlon N

- ‘Wwhen a slit of" w1dth 120 prmis 1Ilun11nated by a hght of wavelength 6000 A W

[(2+4+4)+10]:~* B

| [(8+2)+5+5]{ o

. (a) What are X -rays. and what 1s 1ts wavelength range? D1scuss the properties of X-ra REE
(b) What are the orlgms of contmuous and sharp peaks in an X-ray spectruri? Find the-'

'rshortest wavelength present in"the rad1at1on from an X-ray machme whose acceleratrng ‘

. potential is 20; ;000 V?

- :(c) The K, lme ‘from molybdenum hasa wavelength of 0 7078 A Calculate the wavelength o

of K, line of copper. Atomle number- of molybdenum 42 and Atomic number of copper =
29: :

‘-[(_4+4)'+(4+4)_+4]-




o

. --erte short notes (any two)

(a) What is Gauss law? Derive Couiomb s law from Gauss Jaw in case of a smgle pomt'_ ‘
' charge How is Gauss’ law modified in presence of a dielectric? B S
 (b) Fitid' the ‘expression: for the electnc field- due to an-infinite plane sheet of charge (of e

* uniform surface charge dens1ty, 0') and show that it 1s mdependent of the dlstance fromthe
' _sheet : ‘

(c) Usmg Gauss’s law find the electnc fi eld 1n51de a parallelplate capamtorkept in vacuum - 7

o whereA is the pIate area and d is theseparatlon between the plates.

[(3+3+4)+5-t'5]

. ‘(a) State Zeroth Flrst and Second Iaws of thermodynamles What are their sighificance?

® (b) Deduce the expressmn for work done by an ideal gas, in ad1abatlc, 1sobarlc and ISOChOI‘lC SR
- process.

(@A Carnot -engine has the same “effi clency betwcen 1000" K and 500" K and between X" K-
-_"and 1000° K. Ca]culateX R _ L '

. “(a) Deduce and expresswn for the magnet1c ﬁeld at a pomtdlstant s frcm a Iong stralght o ‘

conductor carrying a current's' usmg Biot Savart‘s law :

(b) State Ampere s circuital Iaw and shcw how it Ieads to thesame resuIt as. obtamed above
- case, - _ SRR
' """'_'(c) What'; are the laws: of electromagneuc 1nduct10n ‘7 Def‘ ne: co—efﬁc:ent of self—mductance'? 3

- Deduce an expresswn f01 the self-mductance of a c1rcu1ar coil ofradlus a w1th ' number of
turns S .

[5 +(2+3)+(3 +2+5 )]

(a) Fresnel Blprlsm experlment '

(b} Matter waves and-dc- Bro ghe I1ypothe31s

(c) Hydrogen spectra. L B R T S -
()} Carnotrever31ble engine . R P A1 x2]




