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WEST BENGAL STATE UNIVERSITY

B.Sc. Programme 5th Semester Examination, 2021-22

PHSGDSE02T-PHysics (DSE1)

PERSPECTIVES OF MODERN PHYSICS

Time Allotted: 2 Hours Full Marks: 50
The figures in the margin indicate marks of question. &Nfee T 0Z TG LT ST e T
Candidates should answer in their own words AT e ©IRNF IR FET ST &
and adhere to the word limit as practicable. Geq e 291

Question No. 1 is compulsory and answer any fwo from the rest

SR & RFTF 3R S el (ATE (F-CFIE 715 &Areid Ted wis

1. Answer any fifteen questions from the following: 2x15 =130
foaferae @-Ciel “Heealfe @ive Ted wies

(a) Write down the Lorentz transformation equations.

(G HEe T Peer et =T
(b) According to special theory of relativity briefly describe “length contraction”.
R TSR O ST IREFC? G IR I S

(c) Write down Heisenberg’s uncertainty relations explaining the physical quantities
used.

QEERIT Sfeel IR @ 9T (ore AR lEE g

(d) Why electron cannot exist inside the nucleus according to Heisenberg’s
uncertainty principle?

QRGN SfeeTs! TS SR EFICR foox 2Ea i AT 21 = & 2

(e) Taking Rydberg constant R, =109737 cm™', calculate the longest and the
shortest wavelength of the spectral lines of Balmer series.
fReasf @3 Ry, =109737 cm™ «@ @ WA @87 7w ¢ Frow wwmiwry
I

(f) What is photoelectric effect?
SIGIEAC C S T R

(g) A photon has energy 5 eV, find its momentum and wavelength.

G B *fE 5 eV, @FioA-93 SAERE @ S foefT T

(h) Why Davisson and Germer’s experiment was important?
Davisson 93 Germer-43 763 Siead @Tea

(1) An electron is orbiting in a p-orbital. Write / and m values it can have.

P-SRRGE-9 A @F 6 ZERFEER [ @R m-9F Nl @l
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(j) Explain Moseley’s law according to Bohr’s theory.
@I O ST (T 3 Gt e

(k) Write four characteristics of X-ray.
@3- BTG I el

(1) Write de Broglie’s hypothesis on matter waves.

o R iy @oifer-«3 ogi @Al

(m) What is the physical significance of wave function?
O (A (S0 Oiesy fF 9

(n) Work function of a metal is 2.24 eV. Calculate the threshold wavelength.
IC! 4IgR T ST 2,24 ¢V | IF CFCT ool STHMC N F© 9

(o) Distinguish between Amorphous and Crystalline solids.
NIRRT @R (PETAIRPIS WQ% Ay 9”@ &l

(p) How does nuclear radius vary with mass number?

fefEaier I el o RA4E Sor ea vw@ ¢

(q) Define mass defect and packing fraction.
S @6 '8 I SR IS WIS |

(r) How does the neutron to proton ratio decide the nuclear stability?

85 8 (@I5-93 St [FeiE fNeiraeR o i s@ 9

(s) Convert 1 a.m.u. in electron-volt (¢V) unit.
1 am.u.-(F eV G3(F AFH Fl |

(t) Write law of radioactive disintegration.

(oG % [R4B-93 3a(b @0l |

2. (a) Write down the relation between velocity and relativistic mass of a particle. From 1+2+2
this, establish the expression of relativistic kinetic energy of the particle. If the
velocity of the particle is very small compared to that of light in vacuum then
show that this relativistic expression reduces to the classical expression.

@R T TEF MRS R TR @Il @7 @ B S sfexifes
Al oDt Tl I8 Sfote TG AR MOEER (T 47 F 2@, WAle @,
wioiERS affoxifes ARG 7o (classical) sexifess e 71w 2031

(b) Why the relativistic mass approaches infinity when the speed of a particle 2
approaches the speed of light?

o PN SIS T JET NS0T 2T AN 27 O OiF HAFT ©F & A
(A ?

(c) Show that, for an electron accelerated through a potential difference of V volt, the 3
de Broglie wavelength is given by

1= 12.26

Nz

(Given, mass of electron = 9.11x107! kg, charge of electron= 1.6x10""? C)

(A)
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@A @, V (OI6a [ex i@ T e give st 2rerriea f© gaifer wmiond,
12 26

v
(e, FERPEER O = 9.11x107°" kg, TERRAE WA= = 1.6x10"° C)

——A)

3. (a) Write the names of four quantum numbers which are used to determine energy
levels of an electron in an atom completely. Explain the significance of these
numbers.

(3 BIR(G RIS TR AR (PICA ~I7 EETracT *fews 7wpfei e w1 ar
(refora T @Al @R Siew il FEN

(b) State and explain Pauli’s exclusion principle.

Al Toier NS e St @R 1 S

(¢) Draw the Mosley’s plot for characteristic X-rays. Also find the wavelength of K,
X-rays for an element with Z =42.

RErETe 9RE © Mosley’s plot S @I @R A6 (N &) K, XM
oy faef S

4. (a) Write the Schrodinger equation in 1D for a particle confined in an infinite box
with rigid walls, explain each term properly and write the eigenfunction inside
and outside the box. Also write the expression of its energy eigenvalues.

GFGF oA, Fo reEenEt @6 AT T T GF 6 FNF & Schrodinger

TS @R, AMFaEd afelo A T FE IR AT TSTVE 8 ABEFE AL
@) eigenfunction-@feT (AT FeNib =i AfwE @

(b) Work function of a metal is 1.07 eV. If a light of wavelength 6000A incident on
the metal, what will be the kinetic energy of the emitted electrons?

GF% 4Igd I TCFF 1.07 eV 1 @ 4gd T97 6000A STHACHA ST SNAfow 2&
fsfe mﬁm sifexife T 3@ ¢

(c) Complete the following nuclear reaction and calculate the amount of emitted
energy in MeV unit.

(Given mass of U, ¢n, '44Ba and 3 Kr are 235.1175 a.m.u., 1.00898 a.m.u.,
140.9577 a.m.u. and 91.9264 a.m.u. respectively, 1 a.m.u. =931 MeV.)

2 U+[1="%Ba+ 3;Kr+3n

feferiie fefme Rigai o) sl 3 R[igiboe fefs *fe @ Mev s fefa
AN

(@me, % U, on, '4iBa @R 3 Kr -43 ©F IS 235.1175 a.m.u., 1.00898 a.m.u.,
140.9577 a.m.u. ¥R 91.9264 a.m.u., | a.m.u. =931 MeV)

2 U+[1="%Ba+ 3;Kr+3n
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5. (a) Discuss about nuclear fission. What is the difference between nuclear fission and 2+1
nuclear fussion?

SR fAeie 7=1I(F SCEol 6l | a7 A7 [WOH e Ny & 9

(b) Draw the mass distribution graph of fission of *°U*, when ,, U** absorbs one 2
neutron, it is produced.

0, U TSzt 7e @b f8E ol wea weim P0U* o =, @9 ©d 6
@Al = T
(c) Draw N-Z graph (Number of neutrons vs. Number of protons graph) for nuclei. 1+2

Briefly discuss the information on the stability of nuclei that can be obtained from
the graph.

fISfEaeR N-Z @1afba (W81 R4y Al (@i5d WA @ba) oF Il @Tiba
(RIEF @i NCleR Riodierein o2 FEHC! S I |

(d) Define half-life and mean life. 2
@35 (NEfEFIITR widiy @3k 1S SIgF ke we |

N.B. : Students have to complete submission of their Answer Scripts through E-mail /
Whatsapp to their own respective colleges on the same day / date of examination
within 1 hour after end of exam. University / College authorities will not be held
responsible for wrong submission (at in proper address). Students are strongly
advised not to submit multiple copies of the same answer script.
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