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REAL ANALYSIS
BM-351
B.Sc.:40
Time : Three Hours] [Maximum Marks : {B. A :27

Note : Attempt Five questions in all, selecting one question

from each Unit. Q. No. 1 is compulsory.
Compulsory Question
1. (@ Let fbe a bounded function on [a,.b]. Then : 2,1

ﬁfﬁsﬁfﬂ

2 X
(b) Evaluate the improper integral L Jro1 dx . 1%,1

(c) Examine the  convergence of  integral

n/4 1

Jy —. 1%,1

0 sinx
(d) Show that in discrete metric space X, every subset
of X is open. 1%,1
(¢) Prove that isometry is a uniformly continuous
function. 12,1
@-013) 1-952 P.T.O.



2. (a)
(b] .

3. (@ |
(b)

4. (a)
(b)

5. (@

L-952

Unit I

If fis a function defined on [0, al; a > 0 by
S(x)= x>, then show that f is Riemann integrable

4

on [0, a] and [[f =2 4.2y,

Prove that a continuous function S on [a, b] is

integrable on [a, b]. Is the converse true ? Justify.
4,2%,

State and prove fundamental theorem of integral
calculus. ot gt 1 4,2%

Show that : 4,27

1 1 x? 1
3 [ I Y-
3V2 '[0\/1+x2 3
- Unit JE

' , ' 1 ;
Examine the convergence of jo x""lv_ logxdx. 43

of 1 1 )1
Test the convergence of ._[0 - ;dx. 4,3

COsSXx

Examine the convergence of Io 2

4,3



tun" o

Sk
(b) Evaluate -[0 x(l-l- xz) if 020. 4,3
Unit I

6. (@ Let (X, d) be a metric space. Define g*: X xX — R
by d*(x, y)=min{2,d(x, y)}. Show that (X,d*)

is a metric space. 4,3
(b) Prove that a subset A of a metric space is closed iff
it contains each of its limit points. 4,3 |

7. (a) Prove that interior of a subset A of a metric space.

(X, d) is the largest open subset of A. 4,3
(b) Prove that a subspace Y of a complete metric -space
X is complete iff it is closed. | | 43

Unit IV

8. (@ Let(X dand (Y, d*¥) be metric spaces and f'be a
" function of X into Y. Then, f is continuous iff

G is open in X whenever G is open in Y.

4,2%4

(b) A metric space is sequentially compact iff it has
BWP. | 4,2%:

3 P.T.O.
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9. (a)
(b)
L-952

A metric space (X, d) is compact ifl every collection
of closed subsets of X with finite intersection

property has a non-empty intersection. 4,2
Let (X, d) be a metric space and let {Cl}xe,\ be a

non-empty collection of connected subsets of X

such that [-]{CJL}”“P. Then, U{Cl} is a

AEA

connected set. . - 4,2%

4 4,500
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QUANT UM AND LASER PHYSICS
Paper : IX
PH-502
Time : Three Hours] | [Maximum Marks : 40
Note : Attempt Five questions in all, selecting one question
from each Unit. Q. No. 1 is compulsory. |
(Cohipulsory Quesﬁon)
1. (a) Diﬁ’erentiate between Group velocity and Phase
~ velocity. 2
(b) Calculate the least and maxunum Va]ues of
wavelength obtained when Y rays of energy
0.5 MeV are scattered by the matter. 2
(c) Explain the concept . of Quantum Mechanical
| Tunnelmg s D a r¥eial AN 2@
(d) What is Line Broademng ? Elaborate & 2
| UnitI
2. (a). What will be th¢ de-Broglie wavelength of an

WL it

electron having kinetic energy of 700 eV. w2

(b) Derive the expression for Kinetic energy of recoil

electron in term of scattering angle of photons. 6

(5-04/3) 1,-957 P.T.O.



3.. (a)
- (b)
4. (a)
(b)

Explain the meaning of ¥ and |y |, iy
What is the importance of normalization of
wavefunctions ? Show that two eigen functiong
corresponding 1o the different energy eigenvalyeg

are orthogonal to each other. | :

Unit II

Define step potential. Solve Schrédinger wave
equation for a particle in step potential for E >V,

. 6
Find the values of momentum and energy for an

electron in a box of length 1 Aforn=1,2. 2

5. Solve Schrddinger wave equation to evaluate the energy

levels for the ground state and excited states of Linear

~ Harmonic Oscillator and show that its energy levels are

discrete. -~ = ‘ , 8

6. (@

®)

L-957

Unit IIT
Write a note on types of coherence. For a source of
light having coherence time fc ~107?s. Calculate

the degree of non-monochromaticity for

Ao = 5800 A.- T o ! 4

Define Einstein’s coefficient. Find the expression

for- ratio of spontaneous to stimulated emission in

thermod-namic equilibrium. -4,

2



7. (@ Derive the expression for Schawlow-Townes
threshold condition for the laser oscillation. 6

(b) Explain the quantum amplification and quantum
switch in active medium. 2

Unit IV |
8. Discuss the principle, construction and working of Ruby

laser with suitable diagrams. Out of He-Ne laser and
Ruby laser, which has more monochromaticity ? 8

9.. (a) What are the main features of semiconductor laser ?

How does laser action take place in it ? 6
(b) Give some important applications of lasers in
2

medicine and industry.

(5-04/4) L-957 3 2,600
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ELECTRICITY, MAGNETISM &
ELECTROMAGNETIC THEORY

Paper—11 (PH- 102)

Time allowed : 3 Hours] [Maximuin Marks : 40

Note : Attempt five questions ‘inﬂ all, selecting one question
from each unit. Question No. 1 is compulsory. All"~
questions carry equal marks. Use of Scientific

" (Non—programmable) calculator is allowed.

1. Answer the following questions: 4x2=8
(i) Show that an electrostatic field is curl free.
(ii) Why soft iron is best suited for electromagnet?
(iii) What are electromagnetic waves? Write the relation
for speed of electromagnetic waves in vacuum. |
(iv) Write down the uses of series and parallel resonant
circuits. |
- UNIT-I1
2. - (a) Whatis electric flux? State and prove Gauss’s‘law

(b)

Compulsory Question

in electrostatics. 4

Using the Gauss’s law, derive the expression for the
electric field intensity at appoint near an infinite

. plane sheet of charge. . -

758/K/304/800 P.T.O.
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3. (a) State andprove Gauss’s divergence theorem. 4
(b) Derive Poisson’s and Laplace’s cquations.
UNIT-II

4. (a) Explain the electronic theory of diamagnetism. 6

(b) What do you mean by Hysteresis? ‘ ‘e 2
5. (a) Prove that V.B = 0. 4
\ (b) Define magnetic induction, magnetic "intensity,
Ealt ‘intensi‘ty of magnetizing and derive the relation
i between th_e.m. : ) . 4
 UNIT-II
6.  What is Poynfing Vector?_Give its physical sign'iﬁcance
- and derive Poynting theorem. 8
7. (a) Prove that Vl_j = p. J .
(b) Define Scalar and Veétor potentials. 4
: UNIT-IV- |
8. - Using J—operator method, explain parallel resonant
circuit. Why it is called rejector circuit? -8,
9. (a) Find the current in a circuit having a capacitor of

5uF and a resistance of 10Q2, when connected to
200V, 50 cycles A.C. supply. 4
(b) Determine t‘he' impedance- and phase difference
“between the current and emf in an a.c. circuit
cbntaining resistance and indu‘ctance‘ﬁsing-

“J-operator. 4

758/K/304/800 2



