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Answer all the questions in OMR sheet.
Choose the correct answer.
Each question carries 14 marks.

1. The distance between two points in a8 medium 1§ 4.0 m, while the comesponding
optical path is 6.0 m. If the spesd of light in vacuum is 3x10" ms™, the
gpeed m the said medium i —

(A) 4.5%10"ms™'
) 3x10%ms™
() 2x10%ms!

| D) 1.5x10%ms™

2, In an achromatic doublet (which behaves as n mnvnrging lens), one of the
component lenses has a focal length of +10.0 cm. The nature and focal length
() of the other lens must be —

| (A) concave and |f] <10.0cm
(B) concave and |f]| >10.0cm
(C) concave and |f] =10.0cm
(D) concave and |f| <5.0em
3. What will happen if the acute angles of & biprism are increased ?

{A) The finge-width will become very small

(B) Dk and bright Finges will superpose so that a general humination will
be obtained

(C) The fringes will become sharper and wider.

(D) No noticesble effect will be found.

Turn Ovér
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4. A plane diffeaction prating has: 104 fines per mm. Monochromatic: light of
wivelength 589 nm is Incident normally on the grating How many orders of
principel nuxing would be visible 7

{Ay 15
(1) 17
(C) 165
() 16

5. Visible Tight ranges from 4.0 10" Hz 0 7.5210" 142, The coberence lengh

for this whine Tight is —
(AY § 58107 m
(B 730%10"7"m
() 70%10 ' m
D) g0x107m

6. When the movable mirmor of o Michelson's interferometer is moved thioogh o
distance o, consecutive positions of maximum indistinctness are obiained for
socdivm light Junvang wivelenpthy S89.0 nm and 5896 nms, The valiee of " s —

{A) 02894 =107 m
(B) 0.5788%107 m
(C) 0.5788= 10~ m
D) 0289 =107 m

7. Twao coherent sources of the same frequency hive mlensities £y and 2, The

!
ratio of maximom imensity to minimum mensity ‘,"m ] in their imerference
S 1] [
pattemn will be
{(AY 10,0
(B) 34 (riearly)
(Cy 3.0

{13y 166 (peary)
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8. For a p-n-p transistor, o =0.99. If the input resistance j; =1.0kL2 and the
load resistance By =25kL2, find (8 and the voltage prin (Ap) for the
rangistor in CF configumtion,

(A] B=100 und A, =250.0
(B) P=99 and A, =2475
(C) B=99 and A, =247.5

(D) p=99 aml A =396

. In the followmng figure, volape at the point # is

[
| kL2

[A) — 5w
(H) + 5v
(C) v

(1) Ov

10, The minmum mumber of two-input NANID gutes required 10 realise the
Boolean funotion: F = 46 +00D 15 —

(A) twp
(B) three
() S
(1 live

Thrn T
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Full Marks : 55 Time : Three Hours Thirty Minutes
The ﬁgr:'n'.'-' b e maegi ingdicade full mearks.
Answer five questions taking at least ome from each group,
Any kind afcaleulator may be used.
Group - A

|Genmetrical Optics]

1. (a) Show that the refraction through a spherleal surfice can be chamcter]sad

| -9
by a 2=2 malrix given by [H‘]=[n " :|. teerms e wesunl. 3

(h) Consider a planv-convex leny of o muderial of refmotive index 1.5, The
corvex surface has a radivs of curvature of 2.5 cm and Is fheing the ingident lght
The central thickness of the lens is 0.6 cm. Construct the svstEm matrix. 4

(e} What do vou mean by *chromatic shormtion® ? Find the condition of
achromatism of two thin lenses mounted cosxially of 4 distance spart, The miterial
of the two lenses 1s Identical, ' 113

2. {a) Show that for a felescopic system, angular magnification is equal 10 fhe
rediprocal of linesr magmification. 2

(b Io what wavs s a reflecting mlu:m shperion to a refracting one 7 2

(¢) Deline principal points and nodul points of 4 thick lens. Show that if
the medium on either side of o lhick léns be the same, the nodal poins comeide
wills the prncipal péints. 2+4

() What do you mean by aplanatic points of @ spherical surince ? I

1LLE - F i & 3
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Group - B
[Physical Opties]

3. (a) Expluin how u Lloyd's miror firms interference fringes. Why is the
centml fringe of Lioyd's mimor patiern dork 2 1+

i)  Discuss the production of interference fringes by a thin film in neflevied

light by the division ol amplitide. Cbtaen the conditions of bright and dork fnngcs.
4
fe) In Newton's riog experiment with mir-film, the dinmelers of the 3rd amd
the 23rd dark rings were found to be 0L181 cm ond 0.5 cm respectively, Il
the rados of curvature of the plne-convex lens 15 0.5m, caleulite the wovelengih
(m-A) of light used. 3

4 (2) What i5 a zone plate ? Prove that a zone plare has multiple focl,
Compare the actions of & zone plate and a converging lens. |+242
(b} Derive an expression for the intensity of the lringe system formed by

the tensmitted light in o Fabry-Perot mterfaometer.
Show that m u Fabry-Porot micrftrometer the visstality of fmoges 15 maen
By = =1 termis having usunl significarice. 442

I+ R*

5. (a) Swate Rayleigh's onterion for the resolution of spectral lmes: Find an
expression for the resolving power ol b plume diflfraction grating hovireg N nomber
I of nilings, 145
(b)' A diffrochon grating which hos 4000 linés per em is used al normal
Incldence. Caleulure the dispersive power of the prating in the third prder spectrum

i the wavelength region ol 5000 A 3
(e} In whal ways iz o concave gruting superior lo a plane transmission
grating 7 2

6. (o) Dhscuss the Fraunholer diffraction due 10 o single slite. usipg
monochromatic light of wovelength 3. Obiain an expression for the nlensity of the
diffrpeted light when a plane wavelnon! is inident normally on the it Deduce the

Turn Cver
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conditions of principal mnmu,nnmmaund secandary mixima. Plot the intensity
distribution curve 1+3+3+l]
() Ina double dit experiment 4 cireulnr source (A =500 nm) is used to
illuminate the slits which are 10 mm apart, If the source 15 10.0 cm from the plane
of the slits, find the minimum diameter of the cirdular source for the interference
patern just 1o vanish. 3
Group-C
[ Flectronics - 1]

7. (a) Show graphically the forward-bias and the reverse-bins volt-ampere
charcteristies of o Zener diode. Choose any point on the forwnrd-bigs characteristic
curve and explain how £y, and r comesponding 1o that point can be caleulnted

Explain how zener breakdown occurs. I+2+432
(b) Dmnw 2 cireuit disgram of a full-wave rectifier, using two dindese What
are ripples ? How can these be minimised by a8 mesection filrer 2 1+1+3

8 (a) Introduce the hybnd parmmelers ol & tmnsistor operating under CE-
configuration. 2
{b) Define a and P of a transistor and prove that ﬂ=i'.h:mﬂh:ing

uzal. 2+]

(€) Drmw the circuit disgram of an emitter follower, No description of the
R b

(d) Implement the Boolean expression = 45 + A5 inlo a logic gale cimuit
mnd write down the relevant wuth @able, 4
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part of the OMHE Sheel, except for the space allotled for the relevant
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Answer alf the questions in OMR sheet.

Chooze the correct answer.

Each guestion carries 11 marks.

. 10 gm of jee &t 0°C is melted to water ot the same temperature. Latent heat
of fusion of ice is 80 cul/jpn. The change in entropy for this process is equal
o —

{A) Zero

(B) +8.0 cal K™
(C) +2.93 cal K~
@) =293 cal K™

2. How much work must be done to ¢xtract 10J of heat from a reservoir at
7°C and transfer i1 1w one ot 27°C by meuns of » refrigemstor working in a
carnot cycle 7

(A) 0.71 ]
{B) 0.67 1
(C) k367
(D) 0.33 )

Turn Chigr
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i, The phase eguilibrium curve of solid dnd vapour ammonia is given by
3754
In P=23.03 ~ 7~ and that of liquid snd vapour ammonia is given by

3063

InP =1949- . Then, the trple point of womonin 1s —

(A) 273,16 K
(B) 19520 K
(C) 21.26 K
(D) 303,16 K
4. A reversible engine works in a Camot cycle between temperatures of [100°C

and 0°C. I the wiork output in the cycle is 1200 kgm, the amount of heat In
calaries ahsorhed from the source was —

(A) 4475.9
(B} 1065.7

(C) 43864.8
(D) 104440

1 129 . 700 [
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)

5, For a general system, 10 13 gven that [ ! ] = (‘?Tj]' If the squation
T £

=1

of state for & substance ix given by |7 = L7 _iﬁ . where € = constant,
T
ap

(A) =

will be proportional to —
T

{8 3

€
o) p-

6. A charged particle moves with a uniform veloeity i =47 ms ' in 3 region
where £=207 Vm™' and § =5 tesla. The value of B, is —
(A) 5.0 teshn
{B) 80.0 tesla

i
(C) 5 tesla

(D) Nane of the shove

Thrn (hver
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7. A current distribution gives rise to the magnetic vector potential
.i{r,;.',:}= oy +_1r:.1.'} - ::;r;:'&h eslim. The corresponding mugmetic Held
B at (-1,2.5) is given by —

(A) 57 +10f - 3k
(B) 57 + 107 + 3k
(CY =57 & 10 + 3k
D) =57 410) - 3%

8. When an a.c. voliape is applied 10 o choke coil, the current Jags behind the

el by o phase angle of !:i The power delivered by the coil will he —

1A) @ maxinm
(B) a minimim (but not 7em0)

(C) zero
(D) of any value depending on the magnitude of inductance of the e,

9. A conductor of Tength 0.4 m is moving with a speed 5 m/s perpendicular to a
magnetic field of 1T, The em.l. ndued weross the conductor is
(A) 2.0 volt
iB) 1.0 volt
(C) 0.2 volt

(D) 0.1 voh

329~ T (6 )
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10, A coil of setf-inductasice 100 mll is connecied in seriey with another coll of
zelfinductance 200 mH. The effective induetarce of the combination 13 found
to be 120 mH. The mutual inducmnce between the cotls has a vitdue aof —

(A) 180 mH
(B) 90.mH
(C) 220 mH
(1)) 20 mH

Furn ver
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2017

PHYSICS (Honours)
Paper Code : V-B
[New Syllabus]
Tull Marks : 55 lme ; Three Hoars Tharty Minutes
The figures in the margin indicate full siarki
Answer five questions, taking at feast o from each group.
(Any kind of Calenlutor nuy be used
Groop - A
[ Thermodynamics|

. {a) Stme the low which is the basis of the méasurement of tempesiture by
o thermormeter |

(b) How would wou justify that the weork dome (dW) by & themmodynamic
system is un imperfect differentinl 7 2
(¢) Foran ideal gus, if £, and E, denote respectively the isothermal and

the adiabatic moduli of elasticity, prove that %= ¥, where ¥ is the mtio of the
T
twir specific heats of the gas i

%

dy I f(p¥,T)= ) \ar) \3) =
(@) I £ (p.¥.T)=0, prove that [.:'Irf' )i [.51'.,, [Epl

Fad
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{e) The efficiency of a Camol engme can be increased either by increasmg

ﬂrmmmpmﬁhnmbrlmmgrhemkmﬂmﬂhnwmﬂwmﬂywmﬂl
ane 15 the more effective way.

2 (&) Caleulare the change in entropy when two dissamior ideal grses underpo
diffusion under the same conditions of tempemture and pressure. What 13 Gibbs'
paradox 7 341

(b) At N TP 84 litre of oxygen and 14.0 litre of hydrogen mix up
completely. Taking B = 2.0 cal mole” K and assuming the gases to be ideal, show
that the chunge in entropy in this diffusion process is approximately 132 cal K.

3

(¢} What is Joule-Thomson effiect 7 Show that the Joule-Thomson coefficient

by = E] . 143

(1) is given b [T{ET +

3. (a) What ig meant by first order phase tranzition 7 Deduce Clapeyron’s
equation for the first order phase ansifion. 1+2

{(b) Latent heat L satisfies an equation ¢

L={596.73 = 0,601 1) a1 1*C. Caloulate the specific heat of saturaied
steam ot 100°C. Specific heat of water of 100°C is 1.007 cal gm™'. Explain the

significance of your result. 3+]
() What is adinbatic demagnefisation ? Describe briefly how it has been
used w produce very low-temperature, 143
4. {a) Prove the enpergy equation : [ﬁ'{f] = T[E] — P, terms being
av ), ar ),
usiial. Show that for 1 mole of & van dor Wals® as, [Z"_ﬁnj = 57 241
i
Turn Ohver
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(h) Show that for an isentropic trans{ommdion

)% (&
ey Cp=Cy NOT 3
(c) Represent the different strokes af o Diesel cyele on a * — V diagram
and find an expression for iis efficienoy. 3
Group - B
| Electricity - 11]

3. (n) Write down the ditferential form of Ampere’s arcuital theorem. Hence.
conver it i the bsual integral fonm 1+2
(b} A proton and 8 deuteron moving with equal Kinetic encrgy emzr into

i sizady magnetic field 8 held nomal to their paths, 1f 7, and 5, be the respective
rudii of their cireular trocks, find -, Loy 3

(c) A dao. sowree of emt 15 suddenly spplicd to 2 oot conssting of a
resistor X, an ipductor L and o capacitor © connected 1o senes. Investipate the

oscillstory srowth of chaspe in the capiacitor. 5
6, (g) Swaiz the two lows of thermoelectricity. What is negative Thomson
effect 7' A thermocouple Is comprised by two metals X and ). Prove that

?l!?"g? and ay -0 =-T‘j:. terms being usual. 2+1+4

(B} An electran moves in a cirenlor orbit of radius 0.51 A round & sucleus

at o frequency of 6.8x10" He Find the mamnetic Induction at the nucleus and the
equivalent mognetic moment. Given ©

electronic charge =1.6x10""C and p, =4rx 107 Han™. 4

30739 - TR0 (1]




