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4. Visible light ranges from 4.0x10"Hz w0 7.5x10' Hz. Taking

Answer «fl tbe guestions in OMR sheet.
C =3%10% ms™'. the coberance length for this white light would be —

Choose the correct answer.

LCach question cames I{- marks. {A) 858%10 % m

1. A convex fens of focal length 24 ¢m (refractyve index of the material of the (B) 858 %10~ nr
tens 3s 1.50} is totally immersed in water (refractive index = 1.13). The fixal

lengdh of the kens in water will be — (C) 3SR 10 " m

(A) 240 cm ' ' (D) None of the above
B} 47.0 cm (approx. : : - s .
©} . {approx.) ' 3. A biprism is placed 5.0 cm from a slit illuminated by light of wavelength 600
{C) 70.5 cm (approx.) - nm. The fnnge-width on a screen placed a1 a distance of 75.0 om from the
(D) 93.75 ¢m {approx.) : biprism is 9.6x1072cm. The distance between the two coherent SOURGES 15 —
2. The disiance between twa points in a medium is 4.0 cm, while the (A) 0.05 em
cormesponding optical path hetween thase e points 35 6.0 am. Then, the speed {B) 0.06 cm
lipht 1y the said mediwm is —
of Bight iy the W 18 {C) 004 om
(A} 16* " @) 0.047 em
g -l . . .
{B) 2:-(19 ms _ 6. A plane diffraction grating has 2000 lines per cm, Light of wavelength 500
() 3x16° s nm is incident nonmally on the grating and undergoes ditfraction. The highest
order of principal maxicuum visible in the diffruction mattem is —
D) 4x10% ms~* (A) 4
(B) 5

3. The abject glass of a telescope is an achromat of focal lenglh * 90 ¢m. IF '
the dispensive powers of the two contponent lenses are 0,024 and 0.036, their () 10

focal lengths (with proper sign) ac — ™9
(A} +30 cm and - 45 cm
(B) +45 ¢m and - 30 cm
{€) +%0 cm and - 45 cm

(D) +10 cm and - 15 cm

Turn Over
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7. The Fraunhofer diffraction pattern of a single slit {of width 1.2 % |0~%cm) 10. In a transistor opeting in CE mode, a cansiant base coment of 2¢hud flows,
illuminated by monochromatic light of wavelength 834 am is obtained. The half The collector current charges from 1.0 mA lo 3.5 mA when the collector -
angular width of the central hoght maximam wall be — emitter voltage changes from 6.0 V to 12.0 V. The output resistance of the

(A) 60° transistor is —
®) 30° (A) 12.0 402
@) 0.5° (C) 2.0 40
8. When operatcd between cut-off and saturation, a transistor behaves like a — i D120
(A) lincar amplificr i | -
(B) variahle resistor |
{C) vaciable capacitor
{D) switch i
9. Consider a diode in series with a power supply of 5.0 V and u lowd resistance !
R, (sec fiture), Assuming diode. cut-in voltage ta he 0.6V and forward :
resistance SO0, the vatue of R) required for the curment through the diode to
be 10.0 mA, would be — - |
|
R,
passss— e AAAA——
Vi "
=50V N
!
(A) 44002
{B) 45002
{C) 39002 |
O 4960 '
Turn Over !
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Croup - A
[Geomeirical Opties)

1. (2) Using Fénna's principle, show that all the ravs passing trouph ane focus
of an ehliptic reflector pass thrpugh the other focus atier reflection. 2

{b) Show that for refraction ut a concave spherical sirtace (separating plass-
alt medium), the distance of the objoct should be greatee than three times the radius
of curvature of the refeacting surface for the imape to be ceal. Take Pyss = 1-50, &

{¢} How would you combine two prisms of different matcrial so that the
combination would produce deviation but nw dispersion ?

Apply the peincipke 1o caleulate the angle of the flint glass prasm which,
when combined with a crawn glass prism of 19°, praduces deviation but no
dispersien. Find also the tolal deviation produced. Given © n_,» and », are 1.523,

1.517 and 1.514 respectively for ceown glass and those for the flint glass acs

mespechively 1.664, 1.650 ang 1.644. - 2+3
2. (a) What are the advantages of 2 Remsden's cye-piece aver a Huypens’
eye-piece ? 2
Turn Qver
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(b) Obrain an expression for the magnifying power of 2 magnifying glass
[or noamal vision. 4

{c) A convex lens made up of a matedal of refrwtive tndex 1.5 has wdi
of curvature 2.0 ¢cm and -2.0 enu Il the thickness of the lens is also 2.0 cm, fmd
the system matix and the posivons of the focal poinis (us measwred fum Lhe principal

pomts). 5
Group - B
[Physical Optics|
3. (@) Caompare the Tlovd's mirrr und the biposta fringes. 2

(b} Explain ¢he fonnation of Ncwton's rings. Prove that the dianeters of
the dark (ihes are proportional (o the square root of natural numbers. Are the fnnges
localised or non-localised ? 2+3+]

{¢) Tn Newton's rng experiment, the rmdius of the 10th dark ving is found
to be 4.0 mm when there s aic between the convex tens and the glass plate,
However, when air is replaced by a liquid, the radius of the ring shrinks from 4.0
mm to 3.3 run. Find e refiactive index of the liquid. - E]

4. {a) A plane wavefront of monocluornatic Yight undergoes dittraction il a
double shit. Anafvse the diftraction patteny observed. Wilin do you mean by missing
orders of spectral lnes ? ot t

(h) The abave diflsxtion patlem is abserved o the focad plu: of 8 convex
lens of focal fenpth 50,0 con. The wanelenpth of the incident light is SOU o, The
distance between the two maxima adjacent to the maxinum of 2ecdp order iy
0.5 am and the 4th ordor maximum is missing, Find Ow width of each slit and Uiwe
distaxe betwesn Gieir cenues. 4

5. (a) Compare the actions of a zone plate and o convex lens, 3

(b} Define dispersive power of a plane difttaction grating. A prating which
has 4000 lines per em 38 used 3t normal incidence, Caleulate the dispersive poser
of the gmung in the 3cd order specuyim i the wavelenglh region of 500 um. 142

3178 - 50 ( 8 )
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(¢} Discuss the working principle of a Michelson's interferometer. Under R. (@ What do you mean by the collector to base leakage current {/cgp)
what conditjons are circular and straight fringes produced by it ? 342 in a transistor ?
6. {(a) What do you mean by antirefeclion couting 7 Discuss the theory hehind

The common-basc currcnl gain in an n-p-n wanststor is 0.98. If

) ) frpo 2 12.5 pA, determine the hase curment and the collector curment for an emitter
(b) What should be (he thickness of a non-reflecting layer 1o be depasited current of 2.0 mA. As: P — 1

on 2lass surface conesponding to light of wavelenpth 600 nm ? Refructve index of ) .
the layer is 1.35. 2 {b) What is thermal runavaay of a transistor ? 2

{¢) Convert the decimal number 2475 (0 a hexadecimal number. 2

it 242

{¢) Stare Rayleigh's ctiterivn of resolution of speetrl Lines. The scparation
between the two beadliphts of 4 car is 1.22m. Caleulate the greatest distance from
which a8 pormal humin éye can distingvish the two headlights, The diaueter of the

eye-pupil is 5.0 mm ard the vavelenpth of light is 500 1+2 | . - . L o of e TR T 2 e —
(d) Explaia the formation of colour in a thin flm, 2 i . 2

(d) Prove the Boolean identity : {4+ 8)(4+C)= AC+ 78, 2

Group-~-C
| Electronics - I) i

7. (2) How is the depletion region formed ina p—# junction diode ? Explain
the varation of its vadth with biasing. The barter potential across a4 p—# junction
diode cannot be measured simply by placing a voltmeter amoss the diode taminals.
Why 7 24[+]

(b) The reverse satration curent at 27.°C of a -7 junction Ge diode
is 5.0p4. Find the voltage to be applied across the junction to obtain a forward
cument of 50.0 mA. Also caleulate the static and dynami¢ resistance of the dinde.

Yake the electronic charge {¢) as 1.6x107"° Coulomb «nd Boltzmann's constant
(k) as 138x1072 )K", 4 i

{c) What is meant by load regolation by a Zener diode ? Defline percentage
rcgulation. 2+

Turn Over
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Answer af] the questions in OMR sheet.

Chaoose the correct answer,

Fach question carties 11 inarks.

t. The equation of state of a system is given by P = #{v)7T, symbols being usual.
As ¥ inareases, e cntropy S of (he system will —

(A) always ycreass
(B} always decrease
{C) sometimes increase and somenmes decrease
(D) remain constant
2. ) the entical temperature for A, gas is —251°C, the tenperature of inversion
will be —
(A} 14B.5°C
(B) —269.74°C
(C) -124.5°C
{D} 421.5°C

Turn Over
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3. [n foule-Thomson effcct, it is found that for 2 sl pressure diftereace

AP =P - P, the temperature difference is given by AT =§-{ar—]}d}’,

P
where a=l[£] - For m moles of an ideal gas, the said tem
viar), ’ .
diffevence will be —

I
(A) E::{GT—I)AP

v
(B) a{l-u?‘)a}’

| %
{C) E(C‘T—l)é}’
D) Zero

4. If 100 gm of water at 40°C is mixed with [(X) gt of water at 20°C, the final
femperature of the mixture will be 30°C, provided no heat is lost elsewlhiere.

S0, the net heet change of the universe {AQ) is zero. Then, the ner change
in entropy of the universe (AS) will be —

(A) zero;

{B) greuter than 7200 {i.c. positive) ;

{C) less thun zer0 (j.e. negalive) |

(D) sometimes positive und sometinies negative

35129 - 150 { 4)
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5. In a first-order phase transition, he tollowing statement is tue -—
(A) The Helmholtz free encrey (F) remaing constant.
(8) The (rihbs' free encrgy () remains constant,
{C) The enthalpy (H) mmains constan
(D) Both F and G retnain constant,

6. The muygnetic Mux {in milli-weber) associated with a ol in 3 magaetic ficld
. . . 1 2
changes with time f (in scc) by the following equation: ¢ = % i % +47 The
induced e.m. in the coil when ¢ = 2 sec will be —
(A) 10 walg
(R) L0 voly;
(C) 0.0 volt
@) 0.01 volt
7. A serres LR circuit 3s fed by an aiemating em . B = £, sin wt, teems being

usn.al. The value of the ohmic resistaince (R) is 50 adjusted that the eircuit
delivers maximum power, In that case, the powee factor has a valuye —

!
@

®B) 1,0
€)oo

5
D) 3

‘ Trern Over
3129 . 750 (5)

8. In a matenial, the magnetisation is ﬂ?:(ny-Sxf}Am". The comesponding

baund curzeat density {7, ) is —
(A) {37 +2) dm™?
®) (2%-3)am"?
() (3}-2£]4.m'-’
D) (3 -2j)Am

9. In an ideal step-up tansformer, the sec

‘ ondary vol i
primary voltage. For such a trarsformer, S oalor than the

the following staternent s Tue ~—

{A) The secondary current js 1
) greuter than the
. N . Prunacy cumrent so that there

(B) The secondary current js less thun the

il 5 pamary cumrent 5o that POWer

(C) The secondary cusrent

15 less than the pr -
a et 1oss of power. PRSIy cument 50 that ther is

{D) The primary and the secondary

. curends are always
Is always o gain of power. PSS s

arezg - r50 ( F }
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10. A uniform wire of length ‘£'m is bent into a circle. The current flowing
through the wire is J amp. The magnetic induction at the centre of the circle
will be —

Pol g
(A) o ;
®) t;—?fizs]a;
. '
{C} ﬂ%wsta;

) -23-?-@!- tesla ;

Turn Cheer

30129« 150 (7)) '



UG B_UG_Question_Physics_Hl)nours_Part-I | _Examination_2018

P11 €1+141) H/ 18 {(N)
2018

PHYSICS (Honours)
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Answer five questions, taking atleast swo Brom each group.
(any kind of Calculator may be used )
Group - A
[Thermodynamics]
I. (2) What do you mean by 'heat’, ‘work” and “intermal energy'? Distinguish
among them, 3
(h) Consider he sdinitesimal quanticy 4F =(x2.~.}')clr+nfy. s df a
perfect diffecential 7 1 we dd'ﬁ)e aG =i—f, will d(7 be a perfect differential ? 2
{c) Show that the minimum pressure that can be attained by one mole of
an ideal gas during a process povemed by the relation T=T, +aV? is 28,27,
where o and T are positive constants, 3

(d) Prove that, working betveen the same temperature Jinuts, o ureversible .

crpine can be more efticient than a ceversible one. 3

2. {3) Prove analytically that wark done by 8 system (W) is an impectect
ditferciial, 3

20129 - 750 ( B}

eP
(b) Show that for 3 thermodynamic svstem [51 = Fr wher o &

the coefficient of volume expansion and Ey is the isothermal bulk modulus of
elasticity. 2

{c) Write down the Claosius stateruent and the Kelvin-Planck staterment of
the second law of thermodynamucs and prove that the two statements arc equivalent.

2+3

(d) Represot a Camat cyele on S =7 diogram. 1

3. (@ Prove that far a system undercoing isothermal isochoric transftrmaton,

the Hehinbodz: free energy ntmaias constant, 2

() If C represcents the Gibbs' free energy of a system, show that

Co o [a’G‘J ,
P 7 |, tenms being usial.

et ), g

(© State the essential differences between a J. T. expansion and an
adiabatic cxpansion. 2

{d) Deduse the relation :
¢, —C r["‘"] [3,,]2 From this rekation justify dut Cp =
=Cy ==l =~ | == . From ths re Juustify p =
o av ) \ar Jy ¥
for water a1 4°C. 4+1

4, {2) Using the proper thermodynumic function, dedvce the Muxwell's

_[er =|’§’i] 2
relation : ol Js 85 Jp

Turn Cher

10129 - 150 {9)
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{b) The pressuee on 100zm of a metal & increased quasistatically and
isothermally from zero 1o MO0 amosphere. Assuming the densty ad iscibermal bulk

modolus to remain constant e the values 10° kehn? ad §.50 < 10V N/ m?, calculate
the work done in Joule. Indicate (he significance of your result 4+

{€) Write duwn Clapeyron’s equalion for the {irst otder phase transition of -

a system, explaning the symbols used. The density of jodine at the boiling point

(185.3°C) is 3.71 gmvec and latent feat of vaporisanon is 409 cal’sm. If the boiling

point changes by t°C tor 2 change of pressure of 17mm of g, calenlate the specific

volume of the vapour, Take J=4.1B joule/cal. 113
Group ~ B

{Elcetricity - I

5. (a} State Ampere’s circuital (heorem end with its help show thot

Tx B = pJ , terms being usual, 142

{b} "A stationary loop C enclosing a swrfoce area § is kept in a magmetic
field B(r). Show Gt the induced electric ficld (£ satisfies e relation :

UxE=—"" 3
() A uniform: wirc carries a cumrent [ The portions AB and CD of the

wire are straight and the portion BPC is a semicircle of radius “r* with centre ar 0
(see fipure). Find the magnetic B-ficld at 0. 2

Wy 4
A2 B o D
(d) WVeofy that the vector potential A due © 3 uniform magnetc induction
- . - ' - -
B !ngb}' A:h-i{rxﬁ)- 3

37129 - 750 ( 10 )

6. {a) A batiery of e.n.f. E is connected across a coil of self inductance L

albd ohenic I'Ebl.bb‘lnw .H- Prove .[hal, aller r S8, e curment VD’“! lx }'[_1 _Rn ]1 WI"“:

LIna+Rr=0Q, 4

{b) A capacitor ' is charged throuch a resistance R by a battery of e.m.f
&, The energy supplied by the battery 2 ¢, Z (whene ¢ = (O£ ) whereas the emenay

pwned by the capacitor is %qc £, Account for the difterance in enegay k!

{¢) The 2m.f. of a Cu-~-Fe couple working berweeh 0°C-and 100°C i3

. L
gven by £=af+3bf2 LN

Thic constants *a’ and & with respeet 1o a séandard metal are piven
by: 8., =2TIww°C; B =-0008pn/°C?:  ag =167 w/°C  ond

by = = 0.029 pf°C?

Calculate the neoteal semperataee, Peltier caciicients and the vlverive
Thomson em.f. of the cowple. 3

7. (&) What is meanl by a mageetic cirut ? Dufine wagnelomotive fore. and
reluciance. 2+1+1]
() Give the theory of a maving coit ballistic gavanameter and dedoce an
cxpression for the tansient charge flowing thiough Uwe galvanometer in tems of te

first theow af the palvanoeter ¢oil-

VW hat vould be the mudilied expression if the Jiunping correction is
incorporied ? 6+l

Turn {ver

NG - 0 (i)



UG B_UG_Question_Physics_HonoLrs_Part-I | _Examination_2018

8. (a) Derive an expression for the instantaneous current in a semies LCR. circuit
driven by a sinusoidal ero f. V' =F sin we, terms having usual significance, Define
Q-factor of such a gircurt. 4+1

(b) Show thul the form factor of the waveform V{I}aVnt {where ) is
2
a congtant) for N=<z< T is :‘E,Mm?‘isﬂmpcdod afl lhe wave form. 3

(c} How can you produce a rotating magnetic field ? Mention one
appiation of this rolating magnetic Hicld, 2+1

30129 - 350 ( 12 )




