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Physics L " codeNo.: 88t

1. eruch of the followmg is not a greenhouse gas ?

(1) Carbon dioxide ~ (2) Methane
(3) Sulphur dioxide L™ @ Nitrogen

The saliva of mammals contams starch sphttmg enzyme. The name of that .
enzyme is :

(1) Amylase (Ptyalin) o Secretin

(3) Lysozyme o : (4 Mudin

Cytosine in DNA combines with: |

(1) Adinosine (2) Uracil

(3) Guanine o ' (4) Thiamine

If Vectors 2i - ;+k :+2) 3k 3:+x;+5k are coplanar, then the value of Ais :
(1) -2 @8 34 (4) -5

The value of (-1+iy3)/? is s : ‘
w2 @ Wi (3) 2+42. -<4-) 2-47

The number of electrons contamed in1 Coulomb of charge ﬁals to:

Lol 6.25x 10 (2) 625x10"% - (3) 625x10% (4) 1.6x10%

A unit mass of solid is converted to hqmd at its melting ; the 'heat reqmred for |
this process is the :

" (1) Specific heat Sl (2) Latent heat of vagormahon
(3) Latent heat of fusion . «(4) External la-tent-he;at |
Graniteis : S e s
(1) asedimentary rock . (2) ametamorphic rack
(3) avolcanicrock N 4 a.pluté)riic igneou;s rock
Coalisa: 2w wn |
(1) Sedimentaryrock = ~ (2) Hydrothermal de_iaosit_

10.

11.

(3) Low-grade metamorphicrock ~ (4) High-grade metamorphic rock

Which one of the following gases 1s present in the stratos hqre that filters out
some of the sun's ultraviolet hght and prowdes an effectwe shield against.

- radiation damage to 11v1ng things ?

. (1) Oxygen =~ (2) Methane  (3) Ozone o ({;) Helium
" The recipfoe'al’ lattice of a bo'd)'r- 'centered cub_1_c _1att1ce is @ | |
(1) Face centered cubic ~ «  (2) Tetragonal

 (3) Hexagonal | _. (4) Orthorhomic
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The I‘Eith of thermal conductivity to electrlcal LOI’ldllCthlfy of a metal is gwen
by :

oBl e

e"-"i

(35 (H?.VK)ZT o | @) [HKT]Z

}\e 2e

lelr% of the following statements is tme about the effectwe mass of electrons
tals ? :

&) It? is constant throughout the band

(2 Iq is negative near the top of energy band

(3) Itis negative near the bottom of energy band
Y] Ili is positive near the top of energy band

The Iaitnce of the CsCl type structure is. :

1 dey Centered Cubic . (2) Simple Cubic

(3) ice Centered Cubic -~ (4) Tetragonal

Whlci'l of the following one can not be. accelerated ina cyclotron? -

(1) Ueutron (2) Neutron . (3) Electron (4) Alpha—particles :

Whlc]‘l of the following ejects photoelectrons of the l'ughebt energy under
optimum condition of irradiation ?

(1) Ultraviolet radiation ' ' (2) '_Infrared radiation
(3) S1ble light | (4) Gammarays |
I the binding energy of deuterium is 2. 23 MeV, mass defect in amu (1 amv =
- 931 MeV) is:
(1) 0@0034 SR B () -0 0012
3) 50024 | P (4) 0.0012
Of th[a three basic forces : grav1tat10nal electrostatic and nuclear; Wthh two of
thesejwill be able to provide an attractive force between two neutrons ? '
(1) Qravitational and nuclear ~ (2) Gravitational and electrostatlc
(3) gectrostatic and nuclear - (4) None of these

T

The ajor factor for determining whether a medlum is free space, loss less

| d1e1e¢tr1c or good conductor is :

(1) Attenuation constant (2). Reflection coefficient
(3) Loss tangent | (4 Constitutive parameters (o, K, €)
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22.

23.

A TI° meson at rest decays mto two gamma rays (° >y+y ), then w}uch of the
following is correct ?

(1) The two y-rays move in the direction opposxte to each othier -

(2) Thetwo y-rays have unequal energies
(3) Both the y-rays move in the same direction
(4) The y-rays will be periodically approachmg and recedm g each other

Amplitude modulation is basically a :

(1) Summing of two signals - - @) Multiplicatioﬁ of Etwo signals
(3) Subtraction of twosignals. ~ * (4) Non linear process
Changihg dc voltage is knownag: = ' "

(1) acrystal oscillator . ' (2) aVCO

(3) an Armstrong oscillator (4) apiezoelectric oshllator .

When a triangular waveform is apphed to the input of a dlfferentzator, the
outputis: -

(1) adclevel | e
(2) an. inverted triangular waveform '
(3) asquare waveform % s
(4) the first harmonic of the tnangular waveform .

24, The conservative nature of a given force F can be tested using

25.

27. :
(1) Junction field is from n to p side, holes move from pto n in forward bias,

(1) grad F =0 L R . Curlr---o ]

(3) divF =0 : @ |F|=

If the Lagranglan is invariant under translatlon, then whlch one of the
following is conserved ? ' - . :

(1) Linear momentum | (2)- Energy_

(3) Angular momentum. ~ (4) None of these - |

A CE amphfxer is preferred over other conﬁgurahons (CB and CC) because it
has:

(1) Current gam but TR (2) No current gain but voltage gam

(3) Current as well as voltage gains  (4) Noneof these
Which one is true for a p-n junction ?

no mobile carriers in the depletion region. |

(2) Junction field is from p.to n side, holes flow from p to h szde in forward
bias, no mobile carrier in the depletion region.

- (3) Junction field is from p to n side; holes flow from n to p-sxde in forward

‘bias, mobile carriers in the depletion region.

(4) Junction field is from n to p side, holes flow from n to p—alde in forward
bias, immobile carriers in the depletlon reglon S ‘
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32,

Ground state of C (at. no. 6) and O {(Z = 8) are :
(1) 1‘190 and 3P res-pecti'vely | (2) 3P0 and 3’-P2 respectively

(3) %Pz and 3P respectively | 4) 1D' and 31?‘2 respectively

The $plitting due to spin-or bit interaction is minimum for which one of the

follo%vmg states, considering screening to be perfect for all states :
1) 4 ' (@) 4f - @) ép @5

The |first 11ne of the pure rotational - spectrum of C'2- O16 appears
at 3. $424 cm” Avogadro number is 6. 022 X 102“/mole The C-O bond length
calculated from thlS data is : _

(1) mss A

(2) 1;}118 A S - |
(3) L081A - 5 M
4) Can not be calculated with the g1ven data '

The Zeeman pattern of a line consists of nine equldlstant components The
uppa state termis 3 B (1n LS coupling). What is lower state-term ?

(1) :'!51 (2) 2p1/'2 ' (3) _2P3;2 | 4) 3p
In a: mbrattonal level, the rotatlonal quantum number I having maximum
poptﬂatmn is glven as : '

"

- (15 tmx (ziic]l/z__% \(2'). f@ax' [ch e__;_]i
e SR

g

34.

-TWO\ parttcles approach each other, each with speed 0.9C with respect to

laboﬁatory frame. The relativistic speed of the two particles is :
(1) 4994C - . () 18C

@ ¢ @ 14cC
If the Laplace transform of cos (xt) is represented as Licos xt}, the expressmn

k" lim oL fcos xt} is
TIs»

M t(x) @1 e e @ 0
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36.

37.

38.

39.

40.

E ‘(1)

Ifa one-d1mensional charged osallatﬂr is sub]ected toa constaht electnc field E

-2
described by a Hamﬂtoman;H'“-——nfl-+ ;mw %2 ——qu, thé -ground  state
energy is: L L LR ' |
1, §°E ' __ 1, 4%E
1) =hw- O —Aws
. @ 2 2mw? ¢ v L &) 2 2mw2_.
3) —;-hw - o T g @ o

If a system of three non-mteractmg spm = fermlons is confmed tomoveina

one-dimensional infinite potentlal well of length a, then the energy of the first .
excited state is : :

202 '7?:2-..‘2:. PR 3n2r2
1) 2 @) LK Jnt (&)

2ma | ' 2mas - .2m_a2 8 2m a2

The gmﬁnd state energy of a half-harmomic oscillator is:

M) 2h @ iw @2 | (4) w

In a degenerate Bose-gas the Bose—Emstem condensation hemperature (Tc)
depends on the Boson densuy ( n) as: |

W @ @ (4) n

Y

Ina three-dxmensmnal ideal Ferrm-«gas, the Ferrm wave vector (KF) depends on
the electron density (1) as : :

o @ @ @ n

: ’I‘he relative root mean square fluctuanon in energy in'a camomcal ensemble.

varies with the particle number N as:

}; | ) N2 Lt _(3): -N---. (43 w
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’i-mit ang five questions. Write answer in 150-200 words. Each questum cames_
s. Arlswer each question on separate page, after wntmg Question Number,

1. ,stasth the London equation and deflne the London perturbatlon depth
‘xpla n Meissner effect. ;

2. txpla.L the concept of reciprocal lattice. Dlscuss Ewald Constructlon for'_'
lescribing diffraction from crystals. :

- 3. Nith the help of a neat diagram, describe the characterxstlcs of the mode of
- ;pera‘flon of gas-filled detectors. - :

4. /Ientlbn the different criterion for existence of plasma. erte two charactenstlc-
:ropet'tles of plasma and explam it w1th proper diagram.

5. \n antenna has a radiation resistance of 0.5 Q and a total loss resistance
f 2.5: Q. If the current fed into the antenna is 100 A, calculate the radiated
rowet;, the power input and antenna eff1c1ency Fmd the value of dlreclwe gain
Iso. | _ . )

6. iving circuit diagram for a umty gain operational amphfler (with IC-741),
liscuss its working. How, the impedance of the circuit is modified to be used as
auffer a_mphfler ? -

7. )1scuss basic principles of NMR. How does the NMR frequency is related to
ne external magnetic field applied ? %

- 8. le gives a Raman line at 5,000 A with exc1t1ng laser line at 4,880 A. What
e 3 ﬂﬂf sition of that Raman line when- excited with 5,145 A laser line ?

9. Jsingitne: rectangular as Well as semi-circular contour, evaluate the 1ntegral

o.x

dx,0<a<1 '
—0 o¥ 41 i

anonical ensemble. Derive the grand partition function and obtdin the mean

10. tonsuier a gas of N non-interactmg fermions in a quantum mechanical grand
ccupation number.
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