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(by Whats theminisium uncertainty Av-in the frequency, of the emitted photon?

“(¢)- Almostall the excited caesium atoms give out photons ata wavelength of around 2 =85%1077

m. What is the fractional uncertninty ‘in the frequency of the photon, also called the natural

rdctional width ofihe caesiura emission Tine?

8, Suppose monochtomatic coherent light of wavelength A= 500 nm is assed through a narrow slit. A

“Fraunhofer diffraction pattem is formed on'a'streen 5 ya away.
5

(a) Tlie distanceofthe screen between thecentres of: the first dark fringes on either side of the

central bright fringe is 20 mith; What is’the width a of thie lit?

(BYLét Ty deriote the fntetisity of fie central brightfringe. What is the intenisityat a point 15 mm

“away from the centre ofthe paitem?

AM i
p af" 1a Test Gussdivergence« theorem for the vector field

WI LT overdhe cube of side Jegth

v= zai tyziH3
ds shown in the fignre.
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Q:2. Anwwer nig fivequestion

0,Fid the moment of inortla of a solld cyfindér ofmuss Af, rdlu Raed Tongs 4 decir fs oveni,
had4

b, Consider Younis double allt experiment where the sits are (5 man apart ond the sercen is 3didfrom tho slits. ‘The fourth bright fringe iv at o distance of § er from tho central fringe. Find the
wavilength of the light,

6. Find tho cetitre ofmss of ticarbon dioxide molecule C0, For simplicity nsstme that the two ctirbon-
Oxygen bonds subtend an angle of 120°, cach bond Hoso Tength of 107 ny arid the oxygen atom is 4“times heavier tha a carbon atom,

«State the fundamental theorem of gradieats in vector calculus, Do not forgetto define alf the terms,

©. Findthe distance between the second bright-ring and the dark sing just outside it for n Newton's singsexperiment with a plano convexilens of radius of curvature A using coherent monochromatic light ofwavelength A,

State Stokes® theorem in vector caleuliss,o not forget to define all the terms too;

Part=C{QAAnswer any five questions 6562
2. Consider simple pendulum consisting of a bob of mass 2 §g suspended from a light stringof feryth"2. Thependulum is oscillating in a plane, The bob's speed at the hottomniost point of its trsjectory50.2. ni/s, Whats the maximum angle from the vertical attained by thie bob during the course ofitsoscillation?
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©»
"byCeleulate the do'Broglie wavelengths of:

I. ‘A foot Biull of mass 0.5 kg moving at a speed of 10m/5;
2. Ane particle ofmuss 6.6% 10797 kg with kinetic energy of 16x 10-10),

dnwehich case above,will it be easlerto detect wave properties like interference?

op Asaesivmittomin:a éaestum vapour Tamp, can radiate at any.Ume after i is exciied from its foes‘energy or ground state. The average excited stom has a lifetime of bout 10-1¢ £0 5.8. SOME timeduring this period it emits & phioton und is decxciicd f.c. comes back to itsground state,

"+ (a). What is the minimum uncertainty A£ in the energy of theexcited state of the stom?
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