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Paper Code : IV-A _
_Full Marks : 15 Time : Thirty Minutes

Choose the ¢orreet answer.
Each question carvies 14 marks.

1. A ncle.scopc with an abjective of focal length 50 cm is used o bring nto view
an_obge?ct 150 cm distant. When the eyepicce is adjusted 1o form the irmuge
at inbooty, the magnifymg power is S. The focal length of e eyepiece is —

(A) + 1S cm
B) - 15 cm
{C) + 7S em
D) =75 cm

2. A parllel beam of light of wavelength 589 nen is incident on a thin plate of

gluss of refractive index 1.5 such that the angle of refraction is 60°, Caleulste -

the smallest thickness of the plat for which dark fringe appears by reflection —
{A) 340 wo
(B) 366.66 nm
{C) 392.66 nm
{D) 240.25 am
3. In a Huygens' cycpiece lenses of focal lengths 13,0 mm and 5.0 mm
wspectively are used. The equivalent focal length of the eyepicce is ~—-
(A) 100 mm
{B).‘?.S mm
(C) 3.75 mm
(D) 750 mm

Turn Over
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4. In a doublc slit experiment the width of each slit is 0.1 mm and that of the
opague space is 0.3 mm. The missing orders of interfercnce fringes would

be —
(A) 2, 4, 6 etc.
(B) 3, 6, 9 <tc.
©) 4, %, 12 cte.
(D) None of the above

5. Two coherent sources of the same frequency have intensitics I, and 2[;, Then
the ratio of Mmadmum miensity to minimum ntensity in their interference paticm

would be —
A 3:1

B 4:1
(C) 20:3

(D) 34 : !
6. At a given point in space the total light wave is composed of thrce phases

Baa, p,=§e"* and p}=%e"°.m intensity of Light at this point is —
(A) 4a” cos? [%]

®) da’cost [g]

(€) a’cus’®
(@) 4a”cos®(26}

' ( 4 )
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., EQ. A truth-table is given below for the two i A aod B and th ‘ tY:

7. A plane diffraction grafing, having 8{ lines per mm, just resolves the sadium puis A SRSREES -
D-lines (having wavelengths 5890 mm and 589.6 mm) in the second order.
The least width of the graling must be —

(A) 6.15 mm ' !
(B) 620 ram

(C) 625 mm
() 630 mm , ' : ' The gate which comesponds 10 the above tuth-table is —

S| ||| -~

8. A Zener diode ats as a perfect volage regulator when the percentage regulation ; (A) OR gax
has a vatee — ' {B) NOR gate
(A) 100% ' ' {C) XOR gate
(B) Not less thar 50% | ' (D) NAND gate
(C) Above 90 ' ’
) 0%
9. A transistor opevales under fixed bias condition. I ¥ =9.0V, Ry =300 kS, ’
" B=50 and Vg is negligible, the collector current will be — ;
(A) 4.5 mA ) :
®) 300pa | |
{C) L5ma :
() 1.51 ma

i

Turn Over -
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Paper Code : IV-B

[New Syllabus] .
Time : Three Hours Thirty Minutes

The figures in the margin indicate Sl marks,
Answcr five questions taking at least one from each group.

Full Marks : 55

Any kind of calculator may be used.
Gmup - A
[Geometrical Opfics|

1. (a) State Famats principle i optics and with its help deduce Seell's law

of refraction of light in a curved surface. 143
(b) Obtin the translalion and refraction matrices as arc wed in geometrical

optics. Hence, derive the system matrix for a thick lens. 2+2+3
2. (3} Explain bricfly ‘coma’ ard "astigmatism’. 2
(b) Find the condition of achromatism of two thin co-axial kenses of the

same matcrial separated by a4 d.stanc& - ; 3

{¢} When seen nommally through the flat surface, the greatest thickness of
ahmﬁsphcﬁmlglmsblocknppeanwchAliwhmmmmnﬂydmgh
the curved surface, it appears o be 3.0 cm thick. The actual thickness is 3.6 cm.
Find {i) the refractive index of glass and {ii) the radius of cunvature of the curved

surface, 3°
(d) Show that Linear magnification of a lens is equal to the product of
" angular magnification and Jongitudinal magnification. 3

Turnt (ver

3/123-700. (7))
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Group - B
[Physical Optics]
~3.(3) What wili happen if the acute angles of a bipyisn wre incressed ? Explain
with reasons. 2

(B) What is 3 zone plute ? Prove thal a 7onc plate has muluple foci. [1+2

. {©) A zone plaie is found to give a series of images of a point source on
ws axis. If the stopgest and the second strongest images are at distances of
300 em and 6.0 cm respectively from the zooe plate, both on the same side remote
from the source, prove that the principal focal length and the radius of the first zone
are respechvely 0.15 m and 2.74=10~* m, Wavelength of light used = $x10-7 m.

4

(d} For the star Betelgense the mirrur scparation lor the first disappearance
of Finges in a Michelson's stellar interferometer was 3.0 metre, If the distance of
the star tramn the carth is 1.7x10'5 km, calculate its linewr diameter. The mean
wavclengtly of hight emitted by the star is §750 A 2

4. (2) What is the naturc of the fringes formed by a Fabry-Perot
inerferomerer ? . ’ ’ [

‘ (b) Derive an expression for the intensity distribution of the Fabry-Perot
m&.rfuometaﬁifagsinmuofﬂmmnityofﬂtimidm light, cocfficient of fincsse,
etc. show that in a Fabry-Perot interferomeler the visibility of fringes s given by

2R

¥ = tems having uwal significace, 542

{c) A thin Alm of soap solution is Mumirated by white light w en angle of
incidence sin™! {%] In refedcted Light, two dark conscoutive overlapping fringes arc
abserved corresponding to wavelengths 610 nm and 600 nm. The rfactive index
of the soap film is %4 . Calculate the thickness of the Glm. 3

028200 ( 8)



5. (a) A monochromatic beam of pagallel Light rays is incident normally on a
plane diffracion grating with N lines per unit kength. Obtain expressions for angular
positions of the maxima and the minima of the transmited spectra. Discuss the
formation of principal and madar} maxima. Indicatc why the secondary maxima

are ol usually visible. &+2
(b} In wheih ways is a concave grating superiof to a plane transmission

wating ? ' ' 2
(c) What 1s meant by ‘normal spectrum’ ? {
6. {a) State Raylcigh's vriterion for the resolution of spectral lincs, Find an
expression for (he chromatic resolving power of a prsm. 1+

(b) Light is incident at 70° on a plane reflection grating which has 6100
fines per cm ruled over & width of 3.0 cm. What is the maximum resolving pawer
available at a wavelength of S000A ? , 3

{(c). A plane grating which has 4000 lincs per cm is used at normal
icidence. Show that the dispersive power of the grating i the third order spectrum

in the wavelength region of 500 nm is 15000 radian/cm. 3
Group-C
| Electronics - T]
7. (a) State Thevenin's theoren for a0 clectrical netwotk. 1

{b) A vollage source Vs having internal resistance Rg is connceled (0 a
variable load R; such that Ry 2100 R;. Show that when the load is varicd, the
phwwgtchmgeinﬂmloadvolwgeisaﬂyl%. , 2

(©) Hawzsﬂwdeplmonmonfomwdmap-n,;mwuondmde?hmﬁm
the onder of its width with biasing. 2+1

Turn Over
(92)
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{0} Draw the cunent-voltage characteristic curve of a Zener diode for
forward and reverse bias. Indicate clearly the ‘breakdawn recien’. Choose a point
in the hieakdown region and cstimate the dynamic or a.c. resistance at that point,

1+8+]

(e} Discuss clearly the mechanism of ‘Zengy breakdovn'. 2

8. (3) Txefine ¢ and (3 of a bipolar transistar and obtain a relaton hetween

therm 2+2

{b) \has is Barly eflect ? . 2

{¢) Draw the circuit diagram of & positive divde logic AND gate and explain

iLs operation. Give the relevant huth table, 4+1]
!

34123.700 ‘ ( 10 )
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Important Instructions
for Multiple Choice Question (MCQ)

» Write Subject Name and Code, Registralion number, Session and Roll
number in the space provided on the Answer Saript.
Example : Such as for Paper I-A (MCQ) and INT-B (Descriptive).

. Subject Code : [IT[A[&|B

Subject Name !

e Candidates ate required to attempt all questions (MCQ). Below each
question, four alternatives are given [ie. (A), (B), (C), (D). Only one
of these alternatives is ‘CORRECT answer. The candidate has to wnite
the Correct Alternative [i.e. {ANBI(C)H{D)] against each Question No.

m the Answer Script.
Example — If altemative A of 1 is correct, then write
1. —A

¢ There is no negative marking for wrong answer, |

& No student will be allowed to Ieave the exarnination hall before
completion of the exarination. :

* Using abusive language or employing any other unfair means, he/
she wiil render himself/hersalf lisble 1o disqualify.

» Use of any mobile phone, calculator or log table etc. in the
examination hall is prohibited, except spedally instructed in the
question paper.
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Paper Code : V-A
Full Marks : 15 Time : Thirly Minates
Chaoase the conrest answer.

Each question carries l% marks.
I. The theymoodynamic function which remains constant in an isothermal isobaric
Process is — :
(A} Helmholtz’s free enetgy
(B) Gibbs’ free eneny
{C) Entiwalpy
(D} internal epergy

2. The efficiency of a camt engioe is 40%. The sink temperature is 15°C, The
commesponding source temperatire is —

(A) 207°C
(B} 200°C
(C) 480°C
(D) Nene of the above

Turn (hver
3£129-700 . { 3

e

. AP . ras av
3. Stating fom Maxwell’s thenodynanical eelation; L-FJ == 57 ) « o o
r ¢ 4
obtain the rclation —-
2 (2) + -2 1= 2(Z)
A e AT TR
) _, T
®E) (\ap,, Ty
(aQ\
Cy | = | =+TVP
(<) 2p ).
ISQ\
°k| __7v
(D) 27). B

4. A farniliar process by which heat is completely converted inta work, s —
{A) A reversible cyclic process of any system;
(B} A reversible cyclic process of an idzal gas;
(C} A quasistatic isothermal expansion of an ideal gas;
(D) Not, at all, available

5. The chunge in temperature of an ideal gas duc to Joule-Thomson effect is —
(A) PRV
(B) TRV

© (-l
I Zero

31128.700 (4)
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§. A coil of sell inductance 100 mil is connceted in series with anather coil of
self inductance 169 mH. The effective indugiance of the combination is found
10 be 70 mH. The mutual inductance between the coils is —

(A} 100 mH
{B) 99.5mH
(C) 99.0mH
(D) 69.0mH
7. The metals M, and M, form a mmme cach with a standard metaf S.
For the Af; ~ & couple, the thermoelectric power 1s P = {(-1.04¢ + 18)

uv™C, while for the M, — § couple it is Py « {2.01f + 2)uw*C, The neutral
temperature for the M, — A, couple is —

(A) 280°C
®) 200°C
() 400°C
(D) 300°C

8. A charged perticle moves with a wiiform velocity & = 57 ms™ in 2 region where
F=30j¥m and B=Byf tesla. The vale of By is —
(A) 5.0 tesla
(B) 0.167 tesla
(C) 6.0 tesla
(D) 150.0 tesla

Turn (her
1/1208-700 (3
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9. A current § is passing through the wire shaped as shown in the figure. The
magnetic fickd al the pont £ is ;

O\—b—
a

4
b D d .

o
v

(A) {nof)/ 42
(B (pf} 4ma

(€ (nef)i 26

™ (pef)ia
10. A cylindrical bar magnet is kept along the axis of a circular coil. On rolating
the magnet about its axis, the «ail will expenience in it —
(A) altermating current
B direst cureat
{C) only em.f
(D) No cumrent

31129100 (6)
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PHYSICS (Honours)
Paper Code : V-B
[New Syllahusl
Full Marks : 55 . Time : Thwree Howrs Thirty Minutes
The figures in the margin indicate full marks. '
Answer five questions, taking at least fwo from cach group.
(Any kind of Calculator may be used:)
Group - A
fI'pennndynlmial

1. (a) Is 1emperatur of 2 body an extensive ot an intensive varable? Exphir:

(®) Wha is meant by thermodynamic equilibriun? What is a quasistatic
1+1
process?

{¢) One mole of an ideal gas undergoes an adial_mic frec cxpaflsiou 30
that its volume is doubled, Compulzthecwmenmpymlhepmm.xfm. 2

() anmmnthevaiomstmkesofadimclcycleh\anmdicatordingnm
and obtain an cxpression for the efficiency of be cycle 2+4

2. (a) Dodics the pllowing relation

(EE) = 2?_) — P, terms being wsual,

Turn Over

17129-700 (71

Show that fi der Waals® 6L_’J ——
W of a von der waals gs, an. Vz

Ifence, prove thai the temperature change during a frec expansion of a van
der Waals” gas from a volume ¥, (o a final volume ¥, is

V. -F
AT:&.‘_,L 3143

Cy V;I’I
) Usmglhp&mﬂhwofﬂ:modﬁmmizs.pmvethmmcabwlmemm‘
temperature cannot be attained. ' 3
{c) Statc Le Chatclier's pnncipls. 1

3. (8} How is the order of a pbase transition defined? Deduce the following
latent heat equations ; )

© [%)m N T(vf - vl}m

(i) jT—L—,IL;C,—CL, where L is the latent heat of the system 2t
tevnperature T and othwr symbols are usual, 1+3+3
(b) The density of wodine al e boiling point (185.3°C) is 3.7t gro/ce and -

Jatent heat of vaporisalion is 40.9 caligm. If the boiling point changes by 1°C for o
change of pressure of 17 mm of Hg, cakeulate the specific volume of the vapour.

" Take J = 4.18 joule/cal. 4
4. (i) Whatis LT, effoct? Show that 1T coefficient 'y’ is given by
1 [aV ]
= |T|&=]| =¥
' # Cé*l: BT]P 243
(b) What is adiabatic demagnctsation? Desciibe briefly how it has been
used to produce very low temperatures. 1+3

32129-700 ( §)



(¢} The phase cquilibrium carve of solid and vapour ammonia is given by

in p=2303- @, and that of Gawd and vepour mmonia is given

by
in P=19.49-%6§
Estimate the triple point of amtmoaia. 2
G:I'oup -B

(Electricity - 1|
5. {a) Using Biol-Savart law, deduce an expression for the magretic field at
an axial point of a circular coil carrying a steady current

How could you producs a uniform maymetic field in (he laboratory by
using two identical circular cuils? Justity your answer by mathemabical reasons. ;
3

(b) A cirewlar cail of radius ‘g carmying a curretik [ is lying on the xy plane
wilh ite ceotme atﬁwnﬁgin'lhmisanmemalmﬂfonn magnetic Geld -

B= %{: +7)
Find the force and the torque acting on the coil. - 2
{¢) Wha is 2 Bohr magneton? Give its value im SI ups. 1+
&, () Write down the dei‘uenual form of Ampere’s circuital theorem. Heoce,
canvert it into ihe usual inegral form ' 2
Turn (hver
30129700 {9)
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(" A meta) dise of radius ‘a” rotates with 3 constant angular velecity @
about its axis in a magnetic field of induction F nomal to the plane of the disc
and parallel to . Show that the potential differcace between the centre and the
ﬁmofmcaimwmndm&;‘- ' 3

() What do you understand by free and bound currents? For non-uniform
magnetisation of a maketial, establish the relation ﬁx,ﬁs.}.ﬂ, terms being usual.

‘ 2+4

7. (@) With necessary theory discuss the method of measurement of a high
resistance by the leakage of charge of a charged capacitor. 5

(b} A milway track 1.2m wide runs along the garth’s magnetic meridian
The vertical compatent of tbe varth’s magnetic field is 3 * 10~ tesla. Calculate the
em.f in mV that will exist between the rails when 3 train runs on the jine at &

speed of 60 ko/hr. _ 2

{¢) For a thormoxlectnic circuit compriscd by two metals 4 and B, dedwe -

the relation : q

n=TZ2E _symbols being usual.

8. (3) A series LCR circuit is driven by en alemating e.m.{ V' = V, sin wi,
terms being uswsl. Show graphically the variation of current {I) with the frequency’

[f = ELOI) of the supply e.m.f. Explain the teom ‘resonancs’ in this connection and
indicate the sesonant frequency (/) in your yraph, Define Q-factor for the circuit.
1+2+1

(by A €0 Volt-10W lamp'is (o be Tit in an a.c. supply of 100V — 50Hz,
in scrics with a suitable cupacitor. Find the capacity of the capacitor that would be
necded for the pupase. 3

3/129-100 { 10 )
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(e} If two coils of sclf inductances £, and £, are coupled by a mutual
inductance A, show that the magpetic energy of the system is,

1 2 2 . -
U=daat+ i+ MIL,), whete £, and 7, are the currcots in the
two coils. .

¢ 11)

3129-790




