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Third Semester 2018
Examination: B.S. 4 Years Programme

PAPER: Concepts of Modern Physics

Course Code: PHY-201/21330

Attempt this Paper on this Question Sheet only.

OBJECTIVE PART

Encircle the correct answer from given multiple choices in each part.

A)

B)

According to quantum physics, the energy of an atomic oscillator is

i} Constant ii) Continuous iii} Discrete iv) None of these
What is the effect of the increasing the intensity of light in photoelectric effect

i) The KE of photoelectrons increases ii) The Stopping potential increases

it} Cutoff frequency increases iv) Emission of photo electrons increases
Series that lies in visible region of hydrogen spectrum is called

i} Lyman series i1} Ballmer series iit) Bracket series  iv} Paschen series
The magnitude of the minimum momentum of a particle, trapped in infinite potential
well of width L will be

0 i)kl i) h¥2L?  iv)h2L

Space quantization in magnetic field was experimentally verified by

i) Zeeman and Lyman ii) Einstein and de Hass i} Stern and Gerlach
iv) Pauli and Bohr

X-rays are produced through

i) Bremsstrahlung processes 1) K-shell emission processes

iii) Radioactive decay iv) Both Bremsstrahlung and K-shell emission

The density of charge carriers in pure silicon at room temperature is of the order ot
iy 10%* m? i) 10" m™ iii) 102 m™ iv) None of these
When forward biased is increased across the PN diode, the depletion region

i} Increases  ii) Decreases iii) Remains unchanged iv) None of these

The activity or rate of decay of a radioactive source is measured in

i) Rad ii) Rem iii} Curie iv) Roentgen
The emission of a beta particle from a nucleus results in

i} Decrease in the atomic mass number i1} Increase in the atomic mass number

iit) No change in the atomic mass number  iv) None of these
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Attempt this P on Separate Answer Sheet provided.
SUBJECTIVE PART

Note: Attempt all questions of this section.
Q.2 Give the short answer of each question 2x10=20
i. Explain thermal radiation.
ii. Explain the energy of oscillator by classical physics and quantum physics
iii. Br'iefly-describe: Wien’s displacement law.
iv.  Explain briefly the Einstein’s photoelectric effect equation.
v.  Describe briefly, how Continuous X-ray spectrum is produced.
vi. Why population inversion is necessary between two atomic levels for laser action to
occur?
vii. Explain semiconductors, according to band theory of solids,
viii. Explain biasing rule for normal operation of NPN transistor.
ix. Describe the difficulties in operation of thermonuclear fusion reactor.

X. Give the difference between exothermic and endothermic reaction.

Q.3 (a) Define de-Broglie’s hypothesis. Explain in detail, how Davisson-Germer proved de

Broglie’s hypothesis. (1,6)
(b)  Calculate the de-Broglie’s wavelength of a particle of mass 1.0 x 107" kg moving at
a speed of 2.0 m/s, (3)

Q4  (a)  State Bohr's postulates. Using Bohr's model of hydrogen atom, derive the expression
for total mechanical energy of electron orbiting about central proton. (2, 5)
{b) Calculate the binding energy of a hydrogen atom, that is, the energy that must be
added to the atom to remove the electron from its lowest energy state. The values to
be used; h=6.63 x 107 j.s, R=1.097 x 10° m"’ C=3 % 108 mys. (3)
Q.5 (a) What is fission chain reaction? Discuss the three problems together with their
solutions in working of nuclear reactor based on fission chain reaction. (1,6)
(b Consider a 2**U nucleus is in its ground state. How much energy is required to remove
a neutron from it, leaving a ***U nucleus behind? The needed atomic masses are 25U=
235.043924 u; n = 1.008665 u; **U= 236.045563 u. (3)
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Ouestion no: 1

Attempt all MCQs and chose the best answer.

L.

T a)
b)
c)
d)

4.

)
b
¢l
d)

5

a)
bl
c)
d}

0.

a)
b}
- c)

d)

(10x1=10)

Frequency below which no electrons are emitted from metal surface is

minimum frequency
angular frequency

maximum frequency
thresiold frequency

Energy absorbed by electron is used in

escaping the metal
increasing kinetic energy
both A and B

increasing frequency

Microwaves have wavelength of about

1 ¢in
W em
3em
40 em

Our eyes detect light in

RGE form. Red Blue Green form
ROYGBIV, rainbow color form

The simple form of a particular color
none of these ways

Moon is a good example of

Luminous objects
Non-lumingus objects
Transparent ohjects
Opaque objecis

Temperature of a gas is increased, its kinetic energy would

inerease

decrease

remain same

increase and decrease both
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LEffect of diffraction is greatest if waves pass through a gap with width equal to

) frequency
b} wavelength
c} amplitude

dy wawefront

a}
b}
)
Y

a)
2
<l

AN

a)

=)
o)

rh

PAPER: Physics-IV (Concepts of Modern Physics)
Course Code: PHY-213 _Part—1I MAX. MARKS: 50

Visible light has wavelength of

b A

= 107 m

10% m

= 107 m
= 10% m

Spreading of wave as it passes through 2 gap or around an edge is called

reflection
refraction
diffaction
sUPErPOsEihDn

In photeclectric effect, etectrons should be removed from the

inner shells
surface
trom core
the nucleus
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Attempt this Paper on Separate A.uswe Sheet provided.

Question no: 2 : T
Write short answers of the following questions. (4x5=20)
1. Define Planks distribution law and Wien displacement law?
2. Describe the warking of Nuclear Reacios?
3. Dehine Spectroscopy. Name wee types of spectea’
4. Define azimuthal quantum number in detail?
5. State any 2 theorems associated with wave-functions in Quantum Mechanics?

Chrestion no: 3 : (1
What do you know about Lorentz Transformation? Define Relativistic nomentum in this
regard?

Question no: 4 (10
Describe the process of Controlled Thermo-Nuclear Fusion in detail?

Question no: 5 (10
Describe the theory of Beta-Decay in detail? Also calculate its penetration depth?

. TIME ALLOWED: 2 Hrs. & 45 Min.
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1. Encircle the best option under each.

1. Which one of these i—s_a;\-gcepler Atom?

a)B (b) P ©) Sb (d) As

2. A logic Gate in which an output is low only when both inputs are identical
(a) OR Gate (b) AND Gate (c) X-OR Gate Ad) X -NOR Gate

N —_— ﬁ

tions and material of a cavity is not continuous in

e
(c) Stefans Law —(d) Rayleigh's Law

3. Exchange of energy Between radia

(a) Wien's Law (b) Planck's Law
4. If n=4 then the possible values of m, are
(@)s (b)7

5. The relation for energy of Photon is...

a3z

(a)E=hii/c (b)E=h/f (c) E=t/h /@S_éz. hc/D

6. A transistor is used as
(a) Amplifier (b) Rectifier (c) Oscillator . Woﬂ: a,and c

7. Which is called an inverte?

(a) OR Gate (b) AND Gate

8. Wave -like nature ofma':?miﬁ’d .
(a)frank Hertz experiment (b) GP Thomson experiment (c) Stern Gerlach experiment

(d) Rutherford experiment

(d) NANAD Gate

(2x10=20)

}-Tﬂrite short answer of the following.
1. Do pure semiconductors obey Ohm*’ Law?

2. Why adiodeisusedasa rectifier?

V Draw schematic symbol of X-NOR Gate.

4. What do you means by a negative feedback?

5. State Stefan —boltz mann's Law

6. Give postulates of Bohrs theory about Hydrogen Atom.

7. How De Broglie interpreted about Bohrs orbit? Explain it.
8/ Give an idea about Pauli Exclusion Principle.

9)¢ How Moseley Explained X —Ray Spectrum? Explain Briefly.

/.( Derive Wien's Law from Planck's radiation Law

LONG QUESTIONS —— :
(a) State De Broglie s Hypothesis. How can you verify this hypothesis by Davisson

and Germer experiment? Explain it in detail.
(b) In a Junction transistor,l;: = 5.82mA and In=120pA, calculate Ic

on s effect? How can you

What do you mean by the Compt
tative analysis to

Explain this effect on the basic of Quanti
Compton s shift?

derive an expression for

(bdWhat is frequency of an X- ray Photon whose momentum is 1.1x10% kgm’ sec?
What is magnetic moment? Derive an expression for Bohr magneton.
b)What do you mean by Extrinsic semiconductors? Explain P-type semiconductors

PRS-247-/6-2c 2P
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Q.No. Questions

Q.Nc.1 | (a) Select the correct answer.
i. Semi conductor PN-junction is
(a) Rectifier (b) Transistor (c) Diode (d) None
ii. Diode which gives visible light when forward biased is called

Zener Diode {b) LCD (c) Photo diode (d) LED
iii. Power output in full wave rectifier than half wave rectifier is

(a) Ssame {b) Half {c} Double (d) None

iv. In negative feedback the phase difference between input and out put is

(a) o° (b) 90° {c) 180° (d) 360°

v. if base current is very small thenle=____

{a) le (b) ls (c) zero (d) infinite

vi. The current gain is given by

(a) , Alg/als  (b) Alc/Ale (c) alC/Ale (d) None
vii. The electronic device that convert AC in DC s called.

(a) Oscillator (b) Amplifier (c) Rectifier (d) All
viii. Unit of RC is same as that of

(a) Energy (b) Time . (c) Power (d) None

ix. There is a wide energy gap between valance and conduction band is

(a) semiconductor (b) conductor {c) insulator (d) met-al N
. Panchen series of hydrogen spectra lies in region.

(a) Visible (b) IR (cyuv  (d) farlR

Write the short answer to the following questions.

Differentiate between insulator, semiconductor and insulator with the héip of energy
band diagram.

What is the intrinsic semiconductor? ’

Why silicon is widely used in semiconductors?

What is load line?

Write the three configuration of a transistor with diagram.

What does light behaves as a particle and when does it wave?

Can hydrogen atom be caused to emit X-ray? If so, describe how? If not, explain it. ?

What will be the angle of scattering to get maximum Compton shift?

What is stopping potential in Photoelectric effect?

a) Describe the Davison and Germer experiment to verify de-Broglie hypothesis about the dual
nature of radiation and matter.

b) Discuss Bohr's theory of postulates, find the value of Bohr’s radius and the total energy of the
electron

c) Explain the Photoelectric effect.

d) What are X-rays? Differentiate between kq and kg radiations.

Ré-4/)) - f2-2 (- 2«0 .
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SUBJECTIVE.

Attempt All Questions.

Q. No. 2: (a) Describe the Davison-Germer experimental evidence forthe existence of de-Broglie
wavelength with moving objects. (5)

(b) The wavelength of yellow spectral emission lines of sodium is 589 nm. At what

kinetic energy would an electron have the same De-Broglie wavelength. (3)

Describe LASER principle, working and properties of laser light (5)

Calculate the ground state energy of electron in the hydrogen atom (2)

Explain the phenomenon of Nuclear fission in detail

What are the units used for measuring ionizing radiation?
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ATTEMPT THIS (SUBJECTIVE) ON THE SEPARATE ANSWER SHEET PROVIDED

Q.2. Give short answers to the following. (4x5=20)

1. What is blackbody radiation? Write down Rayleigh’s law and Planck’s
law for energy density and explain the differnce between them. What is
ulttaviolet catastrphe?

. The kinetic energies of photoelectrons range from zero to 4.0 x 10-19g

when light of wavelength 30004 falls on a surface. What is the stopping
potential for this light?

. Determine the maximum scattering angle in a Compton experiment for
which the scattered photon can produce a positron-electron pair.

; Calil.ﬂata the kinetic energy of a neutron whose de Broglie wavelength is
0.74.

Q.3. Give long answers to the following. (3x10=30)

1. (a) Find the energies of two photons that are produced when annihilation
occurs between an electron and positron that are initially at rest.

(b) Dtermine a photon's threshold energy for pair production.

(5+5)

- 2. Discuss in detail the stability of nuclei.

(10)
3. State and explain de Broglie hypothesis. State properties of matter waves.
(10)
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Q ,',CEI,OPSE The Correct Answer

50=1x50

Statement

For S orbital 1=

Ellipse has axis

The degenerate orbitals in p state

When alpha particle is emitted

| ,atomic no decrease by

go= \)(SO

. b

Atomic no increase by,when beta
particle is emitted

Aomic no changes,when gama
paticle is emitted

Value of orbital quantum no | starts
L e
The no of neutron in He*

For d-shell 1=2,the No .of Zeeman
splits

- _For j=2, m; have values

Frank Hertz experiment was
performed in

; | Rotational K.E

1/2 1W?

(1/2)Iw

Iw

None

For p orbital 1=1,§=1/2, j=

1/2,3/2

1/2,1/2

1/2,5/2

3/2,3/2

In Meta state electron stay

103s

10-3s

108s

10-8s

105 ev

106 ev

103 ev

10-¢ ev

1 Mev=
The energy of electron in hydrogen
atom in ground state

-13.6ev

13.6ev

10.4ev

1.4ev

The magnetic quantum no can have
values

2(21+1)

21+1

21-1

2(21-1)

In Neon ,meta state has energy

22.61ev

20.66ev

20.61ev

None of these

Mutiplicity

25+1

25+2

25+3

25+4

Thelst Excitation Potential of
mercury

4.9V

9.8V

104V

14V

‘Summerfeldmodel ,orbit

cicular

eliptical

linear

cylinderical

Linear Molecule

co

Hz

CO:

All of these

'Hydrugen atom does not emit x-
rays

Energy levels
are too close

Energy levels
are too apart

Itis too smallin
size

It has;mgle .
electron i

Black Body Is

Ideal
absorber

Ideal emitter

Both a&b

X-rs_iy_\TVavelcngth decreases if
voltage

Increases

Decreases

Constant

Population ilensity in a system

Increases

decreases

rest mass of photon

Infinite

Zero

NaCl

lonic Bond

Nuclei with sameA but different Z

S unit of Planks contant

lsotoges
Joule-sec

Unit of Intensity

Laser Operation depend on

m ¥

Moment of Inertia
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34 l Characteristics xgy depend on

Nature of
target

Potential
difference
applied

Filament

35 \ :Jn He-Ne Laser action is produced
y

Ne

He

Both a&b

3 In Frank Hertz experiment ,Grid
potential

Negative

positive

zZero

None of These

37 | Zeeman effect without spin

Normal
Zeeman
effect

Anomalous
Zeeman effect

Photoelectric
effect

Compton effect

L 38 \ The energy of bond electron

positive

Zero

None of these

39 | Magnetic force

q(VxB)

Negative
B(qxV)

V(qxB)

none

40

Photon of high energy

Red colour

Green color

Violet colour

Blue colour

41

Which orbital has Dumbbell shape

S orbital

P orbital

D orbital

F orbital

42

If25+1=1

singlet

Doublet

Triplet

NOne of these

43

L-L coupling is useful for

Small Z

Large Z

Z

None of thses

44

The Stern Garlach Experiment
confirms Quantization of electron

Spin

Angular
Momentum

Energy

None

45

The Einstein coefficient A is related
to rate of

Spontaneous
emission

Stimulated
emission

Continuous
emission

None of these

46

According to Stefan Boltzman Law
Intensity is proportional to

T2

T3

T#

Ts

47

In Stern Garlach experiment
Magnetic field

Uniform

Non uniform

No field

None of these

48

Bohr theory is unable explain

Zeeman
effect.

Multi electron

Fine structure

All of these

49

Splitting of spectral lines is greater
in

Zeeman
effect

Anomalous
Zeeman effect

Stark effect

None of these

50

Splitting of spectral lines by electric
field

Zeeman

effect

Stark effect

Compton effect

Short Questions

.. Marks:-25

Q.1.Define Orbital quantum Number.

Q.2.Differentiate between Characteristics X-rays a

Q.3.Describe He- Nelaser.

Q.4.What is lonic bond and Covalent, Ben

Time:_—SQ; _

Q.5.What is Zeeman effect?
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