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PH101: Engineering Physics Time: 3 hours Max. Marks: 100

Instructions to students:

1.

o

Do not write anything other than your roll number on question paper,
Assume suitable data wherever required and mention it clearly.

Writing appropriate units, nomenclature, and drawing neat sketches/schematics/ flow chart wherever,
required are an integral part of the answer.

4. Mobiles are not allowed during examination,
5. Non-programmable calculator is allowed.
Q1A Objective type multiple choice questions (10 questions @ T mark) 10
i, When a dro'p'of oil is spread on a water surface, it displays beautiful colours in
daylight becauseof _
{a) interference  (b) diffraction (c) polarization (d) none
i Spatial coherence represents the relation between waves
: (a) at same time only (b) at same place only
{c) at different place and same time (d) at same place and different time
qi A dlffractlonpattern is obtained uéihg-a beam of red light. If the red light is
replaced by a blue light, then
' {a} the diffraction pattern remain unchanged
+ (b) diffraction bands become narrow and crowed together
(¢) bands become broader and farther apart (d) bands disappear
v, In Ffau_iihbférmaiff-raétion,‘ the incident and dﬁffracted wavefronts can be
considered......
(&) spherical (b) plane
(c) elliptical (d) circular.
v. A quarter wave plate converts plane polarized light into ... .

(a) lineaﬂy polarized light {b) circularly polarized light
{c) elliptically polarized light {(d) none
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vi.

Vil

viil.

ix.

Q2

iL
1.

1v.

Q3A Discuss how thin coating films can be used as anti-reflection coatings.

Q3B

OaA

Q4B

Polarization of light proves the
(a) corpuscular nature of light (b} quantum nature of light

(c) transverse nature of light (d) longltudlnal nature of hght

Optical Fibre communication uses carrier wave as “

{a) radio wave (b) laser wave (c) ordinary wave (d) microwaves
The correct choice for faEﬂcéﬁh@g LEDis____

(a) Si (b) Ge (c) GaAs {d) Carbon

Hamiltonian h(')pera‘tor defines the o o

(a) total energy of the system {b) potential energy of the system

(c) kinetic energy of the system  {d) all of these

To be a solution of the Schrodinger equation, the wave function should be

multivalued, continueus, and continuous first derivatives. [YES/NO]

Short answer type qﬁestioné (4 questions @ 2.5 marks)

Explain why the excessivély thin films seen by reflected light ap?earsmdairk

‘Under what situations are certain orders in spectra of 0pt1ca1 gra’tmgs rmssmg? |

What is V-number in ophcal communication through optlcal fibre?

Show that the phase veloci‘cy of the de Broglie wave is grea’ter than the Veloczty

of light, but the group velocity is equal to the velocity of the particle with which

the wave are associated.

Determine the refractive index and thickness of the film working as reflection

resistant layer.

The Doppler line width for an orange line of Krypton is 550 x 105 m. if the

- wavelength of light is 605.8 nm, calculate the coherent length.

Describe the functidrﬁ'n'g of Single mode step index and multimode gradedmdex

optical fibres with ray paths. Determine the maximum angle of acceptance of an

- optical fibre.

‘A small object of mass 1 mg is confined to move between two rigid walls

separated by 1 cm. Calculate (a) Its zero point energy i.e. lowest é}llowed energy.

05
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" How the result is in contradiction to the classical view poiﬁt? (b) Minimum

Q54" An Xeray photon of wavelength 0.4 A is scattered through an angle of 459 by a

Q6A

.68

Q68
" length of another solution causes right handed rotation of 180. What optical

Q7A

s

speed of the objéct.

free electron. Find the wavelength of the scattered photon and recoil energy of
' the electron.

Q5B " Define the degéheracy of an enérgy level. One of the energy“ levels for a particle

th

of mass m confined in a cubical box of side 1. hasg the energy B = . Find the

mLz2

degeneracy of this energy level.

What is -qtiarté'i; wave piéte? Explamlts usé in getﬁhg“c'i'rcﬁllaﬂy and eﬂiptically

polarized light.

Two crossed polgr'é-ids A and B are placed in a path of light beam. In between these a

- third polaroid C is placed whose plane of transmission makes an angle 450 with the |

- plane of transmission of the polarcid A. If the intensity of unpolarized light incident on

polaroid A is 40 W/m?, then what will be the intensity of light emerging from the

polaroid B?

OR

Tf 20 cm i-éngth of a certain solution causes left handed rotation of 320 and 30 cm

rotation will be caused by 30 cm length of a mixture of the above solutions in the

volume ratio 2 : 1. The solutions are not chemically active.

‘What is the pla;ﬁe transmission grating? ‘Explain quéli'fc'étivélly how it produces

- spectrum of composite light. Explain how angular width of principle maxima

can be determined by a plane transmission grating.

Two gratmg A and B have the same width of the ruled surface but A has greater
:4number of lines. Giving reasons, compare the following

(a) Intensity (b} Width of principal maxima {c) Dispersive power of grating

CR

' In Fraunhofer diffraction due to a narrow slit, a screen is placed 3 m away from

the lens to obtain the patter’n. If the slit width is 0.3 mm and the first mirima lie

4 mm on either side of the central maximum, find theé wavelength of light.
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2.8

Q.9A

0O.9B

08

Write down the Schfodiﬁgeﬁ’s' 'élqt-lation for a free particle enclosed in one
dimensional box of size ‘a’. Solve it for eigen values and eigen functions. Find

lowest energy of the non-degenerate state.

Describe with schematic diagram the formation of dark and bright circular .
fringes by reflected monochromatic light in the Newton's rings experiment.
Prove that center of the dark rings are proportional to square root of the natural

~number. Discuss those conditions for-which center of the ring are dark and

bright.

Whaf“ do ybu rﬁean ’by population inVersibn? Ekpiéﬁi'ho'w it is achieved m

semiconductor laser. What are different types and applications of semiconductor

laser?

Define Spécific rotation, Explain the working of half shade device. How will youm

- determine specific rotation using half shade polarimeter?
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