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ELEMENTS OF MODERN PSHYSICS

Group - A
THEORY (Marks : 40)
Answer any two from the following questions : 2x20
1. Answer any five from the following : 5x4=20
(@ What is physical interpretation of wave function ? What is the significance of |y [* 2

(b) What is atifica radioactivity ? Write appropriate example.




() What is Yukawa force ?
(d) Write down the properties of photons.

(e) Prove that the de broglie wavedength associated with an eectron, roatating in first bohr
orbit of hydrogen aom is equa to circumference of this orhit.

(f) What is Phase velcity and group veocity ?
(00 What is tunnd effect, protential well and barrier height ?
2. (@ () What is nuclear binding energy ?

(i) Masses of hydrogen atom and neutron are 1.008142 am.u and 1.008982 am.u
respectively. Cdculate packing fraction of nudeus and binding energy per nucleon of
O;°. (Atomic mass = 15,.994916 am.u) 3+3

(b) (i) Discus about nuclear fission.
(i) What is chain reaction ?

(i) A nuclear reactor consumes 10 kg of 235u fuel per day. Calculate the power of
that nuclear reactor. [Given that, nuclear of 235u releases 200 MeV energy in each
fisson] 3+3+3

(©) (i) Radioactivity is a nuclear phenomenon — explain this.
(i) What is radio carbon dating ? 2+3
3. (@ (i) Briefly discuss about dectromagnetic theory and quantum theory of light.

(i) Threshold wavdength of a metd is 6525 angstrom. This metd is illuminated by light
of waveength 4000 angstrom. What will be the stopping potential ? 3+3

(b) (i) Usng uncertainty principle, show that an dpha particld can exis indgde the nuclus.

(i) Cdculate the uncertainty in the momentum of a proton confined in a nucleus of
radius 10*m. Using this result estimate the kinetic energy of the proton.  3+4




(©) (i) What do you mean by radioactive equlibrium ?

(i) When trandent equilibrium and stable equilibrium occurs and what is the relation
between them? 3+3

4. () What is Compton Effect ? Calculate the expression of ‘Compton shilft’ in Compton
Effect ? 2+8

(b) Cdculate the wave function and energy of the nth ate of a particle of mass m confined
in a 1-D box. 5+5

Group - B
PRACTICAL (Marks: 20)

Answer any one from the following questions : 1x20

1. Explain how to determine the value of Boltzmann constant using V-l characteristics of PN
diode.

2. Describe in detail how to determine value of Planck’s constant using LEDs of at least 4
different colours.

3. Write down the procedure to determine the charge of an eectron using Millikan oil drop
apparatus.

4. Narrate the procedure to determie the value of &m by magnetic focusing.

BEORIL
o - =
fsferiie 2itam W0 @ (I 96 20 Ted wis |

S @ @I “fivlor Teg wie ¢ 5x4=20

() o SR (Ste i e |p | e wwg e

() AT (oTES! I 0T 2 SUIRel 72 (574 |




(91) TTReT T o
(9) @oeg wefefer @12

(&) @l FCA (T 2VBCGICS SFAGH AL (@R FHAT TSNS 2R W I O (7
FHACLT ST A |

(5) ™I (@9 @R WBZ (J9] IET0o (F (FIR?

(®) o= @, Req-F71 @R AfSTHT Tl FICF e 2
2 (@) (I) FuR I« e

(|1 FZCYITS 21 9R 85 Taa o9 qA@FCT 1.008142 @32 1.008982 am.u
O (FH(FT I A @R 3w ofs 35w «fe [l 791 s o
15,.994916 am.u. 3+3

() (%) e oo 7=4tF Sen 541

(o) *pefeT R e

(?) @ ozw [T M 10 kg 235u gisfe 276 23| [feaea Fel 92 235u
@ ofe ersta 200 MeV #ife fsfe 73| 3+3+3

o

(o) (¥) cosigsrel fTeiF 96 T 54 |

(M) CoEEw F (oo 52 2+3
o1 (F) (I) SNER SfTGHIIT ©F @ (ST ©F TS B 37 |

(21 G “red Fqoet ST 6525 angstrom |« et 4000 angstrom SREiAE &
ITAS cafFe Face i eq Fo 2@ 3+3

(¥) (%) SfesTe SIS 2T FF a0 FCA (@, e F NSFNER T SRB 9 |

(M) 10°% m e FeFeR Tt 9w (bt wqcacs SfesTer sifaet [y
| QA (A (@A aifexifE [T 1 3+4

(o) () oz Forg s & @R
(=) ANEF @ Aeg o wum 2fefe we qm W T e 3+3




8| (F) Fi5w {1 52 (G {17 * Compton’ @3 aifwan fefa <1 2+8

() @FfaE T M SEE TEFNT N O B O9% SCAwS 8 Wfeq W Fefg w1
5+5

e - 9
Sefiie 24w Tty @ @9 a6 2T Teg e |

S| PN diode @g V-1 1afbr@a 32 Feitd Boltzmann constant «g i f&iael s=ca =it
;]|

3| T FNATE R [(few q0ea LED 3929 363 Planck’s constant 479 w37 wifze
3ol 1

© | Millikan oil drop apparatus &3 AT TERGCR SN AT 217 orafel @12

8 | magnetic focusing €< AT e /m & S WEReR #1afe (&74 |




MATHEMATICAL PHYSICS

Group - A

THEORY (Marks : 40)

Answer any two from the following questions : 2x20
3 3
1. (@ If u=tan™ X +X prove that xa—u+ya—u:sin2u and
X—Yy ox "oy

=sindu-sin2u

,0u o ,du
>+ +y —
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3
(o) If f(x)=x* andininterval —z <x< 7z show that f(x)=%+42::1(—1)”cosx.
10+10

2. (@ Define odd and even function with example.

(b) Draw a graph of f(t) vst

—

a for O<t<—

N

() What is the singular point of second order linear differentia equation ?

(d) Establish the relation between Gamma and Beta function.
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3. (& Solve the egquation + + =0 (using method of separation of variables).
aXZ ayZ aZZ

(b) Find the generd vaue of log (1+i) + log(1-)

(©) Provethat B(m,n)= ZIO%Si n*"*@cos”™" 6 do
(d) Find the Fourier series representation f(x) = x for interva 0< x < 27
4. () Prove the recurrence relation nP, =(2n-1)xP_,—(n-1)P ,

(b) Solve the partid differentia equation

(c) Obtain the complex form the Fourier series of the function

f(x)=0 -z<x<0
=1 O<x<rx

dé

(d) Evaluate JO 3+2cosd

by contour integation in the complex plane.

Group - B
PRACTICAL (Marks : 20)
Answer any one from the following questions : 1x20
Write the computer code in C or C++
Print the input and output
1. () Write a computer program to find sum and (arithmetic) mean of the following data :

15, 20, 35, 87, 65, 57, 38, 33, 46




2. ()

3. ()

Write a computer program to find out the value of integral

525 X3
| = _[ (\/;+—J dx

175 3
Write a computer program to arrange the following data in ascending order :
732, -151,. 663, 822, -33, 0, -52,. 231, 521, —73
Write a computer program to find out the redl roots of the equation :
x*—3x*-x+3=0

Write a computer program to find the transpose of the following matrix :

Write a computer program to solve the differentid equation for finding the time variaion
charge during charging of a cagpacitor with DC source using Euler method.




QUANTUM MECHANICS

Group - A
THEORY (Marks : 40)
Answer any two from the following questions : 2x20

1. Answer any five from the following : 5x4=20

(@ What is zeeman effect ?

(b) What is Pauli’s exclusion principle ?

() What is expectation value of dynamicd variable ? How is it obtained mathematicaly ?

(d) What is L-S and J-J coupling ?

(&) What is spin magnetic moment of an eectron ?

(f) Write down the conditions for physica acceptability of wave function.

(90 Show that the de Broglie wavedength of a particle in a one dimensiond box in the first
excited State is equa to the length of the box.

2. (8) Show that the eigenvaues of the time-independent Schrodinger equation Hy = Ey ae
red.

(b) Show how the yellow line of sodium is splitted into two components (called D, and
D,) due to spin-orbit coupling.

(c) Cdculae the Lande-g-factor and total magnetic moment for the following states.
(1) 24, (i) 2., (i) 2,5, (V) 2,,, 6+6+8

3. (8 Wha do you understand by fine-structure of spectra lines ? Explain the splitting of the
2P-1Sline in the hydrogen atom spectrum on the basis of spin-orbit coupling.




(b) Cdculate <E> for an dectron in ground dtate of a hydrogen atom and use the result to
r
caculate (i) average potentid energy (iii) average kinetic energy.

(c) Cdculate the probability that a particle in 1D box of length L can found between 0.4 L
to 0.6L for the (i) ground state (ii) first excited state (iii) second excited state. 7+4+9

4. (@) Describe Stren-Gerlatch experiment and discuss the significance of this experiment.

(b) Evaluate (8) <X> (b) <x>> (c) <p> (d) <p?> for eigenstate of harmonic oscillator.

10+10
Group - B
PRACTICAL (Marks : 20)
Answer any one from the following questions : 1x20

1. What is Zeeman effect ? Explain the term normal and anomalous Zeeman effect. Show the
energy-level splitting in the norma Zeeman effect singlet levels| =2 and | = 1. Show the

energy-level splitting in a magnetic field for the *P,,, °P,,, and ?S, energy levels for

32!
sodium, showing the anomalous Zeeman effect.

2. Edablilsh the time dependent Schrodinger wave equation. Write down the properties of
wave function.

3. Egablish the Schrodinger’s equation for the hydrogen atom.
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MEDICAL PHYSICS

Group - A
THEORY (Marks : 40)
Answer any two from the following questions : 2x20

. Describe how x-ray is produced ? What is characteristic x-ray ? What do you mean by
Bremsstrahlung ?

. Discuss the congtruction and the action of GM counter with necessary diagram.

. Describe the construction of human ear and also discuss about the mechanical andogue of
human ear. Discuss in brief about the steps of the hearing process.

. Discuss about the image formation in human eye.

Group - B
PRACTICAL (Marks : 20)
Answer any one from the following questions : 1x20

. Describe a manua Hg blood pressure monitor apparatus mentioning its different parts.
Discuss the procedure for the measurement of the blood pressure with this apparatus.

. Briefly describe the GM counter gpparatus and describe how you can measure background
radiation with this apparatus.

. Write down the theory of Doppler effect in brief and discuss the working principle of the
Vascular Doppler agparatus.




