PHYSICS (FIRST PAPER)

Time : Three hours] [Maximum Marks : 37 |
Note : Question no. 1 is compulsory and carries 2 marks. Out of the

remaining, answer any five questions. All questions, other than 1,
carry 7 marks each. '

I. (a) What is a wavefunction ? Write its physical significance.

T=HeTT T & ? $0&1 M a1ef gamgy |
(b) Show that the momentum operator px =

—~ih-a—a_—is Hermitian.

: . . B 0 |
oY %WWPX==Iﬁa—E’ﬁ@TW =4

: : X

2. (a) Determine the normalized constant 'N' for the given wavefunction :

%'ﬁﬁﬂ'&'ﬂﬁ?zﬁrwmmﬁaﬂwﬁwiaw'ﬁmﬁq:
w(x)zNexp{:—?;'Hkx}. ¥

(b) 'Using above wavefunction find the ex
and momentum operators. N : |
| wﬁﬁ@mmwmm@ﬁuﬁfaww -
, B YT A ST BT : . .
3. (a) Explain the origin of zero point energy in a quantum oscillator.
-Wmﬁmﬁimﬁﬁmiﬁ‘rw@_l |
(b) Calculate the 1% order perturbation-energy of the perturbed Harmonic
Oscillator if hamiltonian is given by ' '
0, =B 3 1, 1 -
H"+H'=——— 4+ —Kx? + —bx
| - 2m ox% 2 2 s o .
e St <o R W04 =20 O Lo 1
@ foT0 yord B el wait Frarferg ) * 2m ox? 2 2

4. (a) Determine radial distribution function for s-state bf H-atom. It is

peétatio_q values of positicn

given that the wave function is ; = - d~"ao
1fa0

‘ ' 5 Hera] -t/ag s _\
A H-IRA] @Y s-arawen ﬁ W.W\I’s—me ?\T‘ﬁ
més-wmﬁmmwﬁﬁml | ’
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i i ine its eigen values.
b) What is parity operator ? Determine its e1g
( RS FERD T 2 7 D AMFATAA FA i | 1
igen value iti tor arc real.
. (a) Prove that the cigen values of a Hermilian opera N
(b) Show that the product of two Hermitian operators is also Hermitian =~
operator if the operators commute with each other. _
B 2 3R S WhRS UH N A FRC B © |
. (a) Provethat : [Lz, L1=h L and [L+, L]1=2n LZ
g v -

{(b) Find the angular momentﬁm matrices for j= -i—

j=+ @ for Bt W oegs forRu |
. (a) State and prove Ehrenfest's theorem. _
eV THa & IR # fafaw iR s9e fag i S|
(b) Write the wavefunction of a system of two Fermions. = -
3 Bl & fow w=T ®oe foafan |
. (a) Sketch a one dimensional :
=1 &1 Tefaa ¥ aIRw gAY -
(1) Step potential @W fava) =
(ii) rectangular barrier (TIATHR AARH) , |
(iii) Potential well (fdvg @m) : . |
(b) A beam of particles of mass m and energy E is incident on a step. [
potential of height V| from the left. Obtain expressions for reflection |
and transmission coefficients for E < V. Show that the probability '
of transmission into ‘the step is nonzero. Discuss its physical ’
significance. _ L : ,'
I m I Tl B @ @it B v g e v, e R
- WA AR G i g @ E<V, 3 R, wads air i
TP & 2o W< HC | Toizd @5 Qo § g @
I AR & | g e el @ R SR
.. Write short notes on any two of the followines - | i
P 4 % Roefl 21 v wiorer Rl foferg «
(1) Separation of vari B ' : ' '
e Of variables in Tlme-D.epen_dent' Schrodinger equation
(ii) Ortho ; WWT q Wi B W) _
-1ogonality and completness of wavefunctions
R ot
ensity. (TTRresar gy )

(1) Spin-Orbit Coypl:
_ . Couplin
(n() Probabili;y Currentgd
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PHYSICS (SECOND PAPER)-2010

(Statistical Mechanics and solid State Physics)

Time : Three hours] ' [Maximum Marks : 37
Note : Answer questions no. 1 which is compulsory and carries 7 marks
and any other five questions from the rest which carry 6 marks each.
Symbols carry their usual meaning.
I. (a) Explain what do you understand by 'statistical ensemble' and

'statistical equilibrium' ? How would you construct an ensemblc i

equilibrium ? : : ' 2+2
(b) Whatare Brillouin zones ? How do the effective mass and velocity of
the electrones vary near the Brillouin zone boundary ? . 3

(@) FiRTea TERr AR HiRH [T § 3T T GH & ?
Agerd 7 fB¥ e @ @ a1y B ey 2, :

() @qm@aw%?ﬁqmaﬁﬁwﬁqﬁm%ﬁmmﬁmm
SFAM 9 97 7 fb ybR H1 gRad= g1 & 2 ‘

2 (a) Prove Liouville theorem. Show that a phase point moving on aphase

line cannot overtake a phage point on the same tragectory. For an

equilibrium ensemble show that V.VP=0. L4

(b) Calculate the value of thermal de Broglie wavelength 'A'in Angstram

for an electron at room temperature. Also calculate the atomic volume,
Vo Given h = 6.62x107%7 ergs- sec,. m;=9.1x10"**gm and

K-—I 38x107"%erg K. ‘ - 2
as)ﬁqﬁanﬁuﬁ%aﬂﬁﬂmagfé@@ﬁ?ﬁﬂﬂm—mw
I I el (g SR -0y W TR el a1 e g 1

3T el R FPAT | Fge GIIe 3 I8 g f5 v vp= |
(@)w~mwﬁﬂ%ﬁm$aaﬁﬁﬁww$mww

-

A= % GRBEH BT | TRAvRT argds v o 1 A uRec AR

fear & & h =6.62x10"27 anf - ﬁah; m_9|x10*”*‘1m R0
K,=!. %8x!0-“"‘anﬂ< -2

g——
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3. (a) For acanonical ensemble prove the following

(i) x(L)—‘ Bl

(i) o=-) PlogP
: S

(b) Show that the classical definition of entropy

lo Al | : ' '-
g—F h ‘ i

141411

leads to the beb's Paradox. How can this paradox be resolved 72+]

()Wﬁw‘mﬁ%%ﬁ,Mﬁ%aﬂﬁﬂﬁ.
L) z=) B TR

(i) p(Ei)_; -

(m) G = ZP]OEP | g L 14141
(@)%ﬁ@@ﬁiw@aﬁﬁwm |
Al—:‘ ) ) » .-‘ }

| BT AN, |

ﬁﬁamﬁﬁwmﬁam%:ﬁﬁwmwm@mwﬁ@m%?

4. Denve the Bose-Elinstein distribution function. Use this to derive the

- Planck's radiation law. Show that the radlant energy per-unit vo]ume 18

proportional to ‘the fourth power of the absolute temperature T. 2+143:

' W—mﬁmwmﬁwﬁmlmmmzﬁm'

%Wmﬁwﬁm|mﬁ%ﬁﬁﬂwmnﬁm
WWW*WW?EWEW%I |

(a) Derive the principle of equi partmon of energy. Show that the thermal'

- energy of a system consiting of N.i
nde endent ha s
is equal to 3NkT _ | P rmonic oscillato 3
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(b) Asystem of two energy levels E and E, is populated by N particles at

temperature T. The particles popuhtc the energy Icvels according to

the classical distribution law.

(i) Derive an expression for the average energy per particle.

(i) Compute the average energy per partlcle as T—0 and T—o.
1Y2+1Y2

()mﬁ%w—wﬁmwﬁmaﬁigmﬁaﬁﬁﬂmuﬁrﬁmﬁN

XA Al <rere 8 dl <uisy 5 Huly el @ 919 3NKT 2R |

(@) < Sul W E T B, a1l U oF F a1 TWR N 6o & | afe st

(a)

(b)

)

?I

mﬁwﬁmaﬁﬁwﬁwzﬁafm?ﬁamﬂzﬁ?h

0 u%waﬂﬂﬁmzﬁ%ﬁwmaﬁaﬁfﬁm

(n)srf%ramaﬁmam?a%rrma%T—maT—mzr%%ﬁwm
BT | -

Calculate the denSIty of states for free clectrons in sodium metal.

Also calculate the Fermi energy at absolute zero. It is given that the

atomic radius of sodium is 1.86A in bec lattice. Value of the constants
needed are given. £ =1.054 x 107 sec,m= 0:91x 10" kg, A
' 1Ya+1Ya -

Explain the meaning ofa n-fold rotation axix." Prove that five-fold
axis of rotation is not complatible with a lattice. . ; S )

@ )ﬁ%mmgﬁﬂ?ﬁsémﬁzﬁ%ﬁama & °Td BT URPperd

ﬁmamwsﬁwmmzﬁﬁ?ﬁrﬁﬁlugﬁmé%“

w%mﬁwfﬁazsf%r—mbccwﬁlsmﬁlﬁamaﬁa%m

h=1054x10"" 51 Vo & m=091x10"3kg iy &

nﬁ?gﬂhﬂﬂ%&ﬁ?ﬁ‘rmﬁmlﬁmﬁﬁmﬁsﬁiﬂ
. et s—mqﬁ——rm?@ra‘rﬂﬁm

(a) The potential energy of a diatomic molecule is given in terms of the _

interatomic distance r by the expression, _ L
b i P,

Derive an expression for the equilibrium spacing of the aroms and
hence obtain the dlssocmtlon energy. _ 3
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(b) Obtain the Madelung constant for an infinitely long, onc-dimensional

ionic crystal consisting of singly charged alternate positive and
negative ions the madelung const: ntof C_Clis greater than that of
NaC/ but still the NaC/l structure is mnrc stable than the CsCJ

structure. Explain. 2+]
(@) RuRmRa® 3wy B Rerfasr Sl s X rd Uel H Ao,
-a b
U( ) r'“ +r—“-'

q T & e W IRl A g @ ford @wd 91 T YR
farere= Sonl @1 aAerH W BT | f
(@) TP T RS SATHD d ONTR Yl M dlel U S g
S R fiked @ R Yoo fgdie wa #ifvd | CCl
mazmﬁ@awﬁuﬁmNaCl%ﬁmﬁarﬁm%WNaCt
e R & | T WE DI | _.
8. Discuss the lattice vibration of a diatomic lattice chain. Explain the orlgm
and significance of acoustic and optical phonons. Show schematically
the relative displacements of atoms for acoustic and optical phanons. 6

U fgamifds Sieres gwrenn # Wirers qre @ e i |
AP T THRIBT B D SgHd qUl HEwd B FHIEA |

‘mﬁzﬁuammmqﬁﬂmiﬁﬁmwaﬁ%ﬂﬁ%ﬁmmaﬁ'
fory @ werar ¥ Ry ) ~ |

9. Write short notes on any two of the following : 3+3
~ (a) Bravias lattices. Derivation of Bravals lattices for triclinic and
monoclinic systems. |

(b) Einstein's theory of lattice heat capacity
(¢) Thermionic emission.

(d) Importance of pamtlon function, its relation with thermodynarmcal
functions, F, o. -

@mﬁ@ﬁﬁ@ﬁﬁ:&ﬁﬁwmﬁqﬁmﬁﬁ .
(a’)g%mlmmﬁamwmﬁmzﬁmmﬂ‘
! .i

() arafe S R C A
(a)vﬁmwwmemmhchﬁWI
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PHYSICS (THIRD PAPER)-2010

(Basic Digital Electronics -and photonic Devices)

Time : Three hours] [Maximum Marks : 38
Note : Attempt six questions in all including question no. 1 which is

1.

compulsory and carries 3 marks. All other questions carry 7 marks
~ cach. ' [
Answer any two of the following :
(a) Show that while AND operauons are assoc1at1ve but NAND operatlon '
are not associative.

. (b) Complement and simplify the follbwing Boolean expression

(K+ B).(E.ﬁ) '

(c) A diode is operating in a circuit. where the diode current is I ) and
the voltage across the diode is V. If the current in. the diode is
doubled. calculate the increase in the diode voltage.

= 4 9./ <1 & STk <R
(w)angﬂﬁﬁANDmmwﬁmﬁﬂ@mémNANDmm
THRICfed & il | |
ﬁw@uﬁmmzﬁrﬁaﬁ?ﬁzﬁrﬁmﬁmﬁwm

(A+B)(C.D)

| ()Qﬂiqﬁwﬁmmwm%mmml B T SRS

dieed! V,, %laﬁmwﬁmmﬁmma‘rm
qreed ﬁ' qeTd Pl AT i |
(a) Show that both the junctions of a bipolar transistor, working in the .
saturation region are forward biased. '
(b) In an RTL gate circuit, R,=800Q, R =1 KQ and V. =5 Volt.
- Calculate the input \(oltage. which-just saturates the tr.an51st0r.‘ '
Given h . = 50, Ve (saturation) = .'ZSV, and Y. (sat) = 0.2V.
(@) Toizd 5 ¢ UIeR TIRTRRR @ Ml WM WRAS 91IvS 81 &
O g AR IawRn H 8 |
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(@) T 3 <1 ve 7T gRuer H, R, =800Q, R.=1 KQqerr v_

Wlwwmﬁmﬁmzﬁﬁﬁa‘lmaﬁvﬁmam
HAYRIH B AH R AT qD | -
feam & by, =50,V (&g) = .75V, 3R Y, (sat) = 0.2y,

3. (a) Discuss the construction and working of an enhancement P-channe]
MOSFET. Why such MOSFET has higher ON resistance than similgr
N-channel MOSFET.

(b) Draw the circuit diagram of a two input C-MOS NOR gate and

- explain its working.

(31) sdswﬂrctﬂ—%ﬁﬂqmﬁaﬁwawmmw@| z

Wwwﬁmm%aﬂm%m—ﬁﬁamﬁ
3w gy & ?

(a)waﬁsqgamé?ﬁ—wwﬁzmcﬁwmﬁwgmﬁ

| PRAYOTEH HHSMS |
4. (a) A two- -input DTL, NAND gate hasR 2 KQ, R =2KQ, R =5KQ.

Vi =0,V _=5volt and h_=100. ()nunputlsmloglc 1% Cd[(.uldlt '

~ the other mpul V. for’ Wthh the output transistor is driven ‘into
saturation with ¢ = 0.4 and V (sat) 0.2 Volt.

(b) Explain, what is the importance of the Totem- pole conﬁguratlon in
the TTL Nand gate circuit.

(@) A A-PRY A DTL - NAND W1 & R o 2KQ, R =2KQ,

R, =5KQ, v,,_ov‘_saﬁ?@aﬂ-\!h = 100 W frder amfre 1
w%;wmvﬁmmmmmm

mwﬁmwmﬁ?c 0.4 fear g v, (sat)=0.2
aree |

@) ﬁoﬁo@omﬁzvﬁwﬁmmmﬁmﬁm%ﬁrww'.;

BIT § ? ey |
5. Explain why ? |

(a) Silicon cannot be used for fabncatm
visible region,

(Given Bandgap of Silicon = [.lev) -

ga LED emmitting light in the
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‘A(b) For making isolation islands in ]ntegrated circuit technology,
acceptor impurities are diffused heav11y and for longer time..
(c) The transistor fabricated in and mtegrated 01rcu1t has a poor high

frequency response.

 EEd T ?
()ﬁﬁrﬁﬁmwﬁﬁwﬁaﬁwﬁo@oaﬁmﬁw.

T FART el febar S |l |
- (Rar @ Rufere @1 &Y = 1l ev.)
() mmmﬁmmﬁ@vwﬁwmm
sl P STt R waTel W a% e R G el
) g%ﬁéswﬁquﬁaﬁa%ﬂammmqﬁfwﬁﬁmw
gar el
"(a) What is Karnaugh map ? Stmpllfy the following four variable -
" functions using Karnaugh map :
(i) f(AB.C.D)=Em(0.13.5.69.11,12.13.15)
(i) f(ABCD)=T1M (0.3.4.5.6,7.11.13.14.15)
(b) ‘What is a Schottky transistor ? How is stomgé time eliminated in

-

~ such a transistor ?
(o) & 79 MIE‘fﬂT%‘Wﬁﬁ‘Qﬁﬁaﬁﬁﬂmﬁaﬁﬂﬂiﬁqaﬁ
el ¥ WXl agd
(i) f(A,B,C,D)=Xm(0,1,3,5,6,9,11,12,13,15)
(ii) f(ABCD)=[1M (0.3,4,5,6,7,11,13,14,15).
@) Wmmm??wmﬁwﬁmwﬁ
Hdq 8 WA e ? |
Describe the theory of a pholoconductor and obtain expression for the
current gain and transit time. How could the gain be increased and transit
time reduced ? What are the limitations for this ?
U& BIEib-sqey & NG & quF $RY do 396 ©RT A9 20
SIAE TG o7 2T W BN | 49 Y DY TorT o7 wIT & q
SITe g 1 B wern o A € 3He AR qr € 7
(a) What is a digital comparator ? Draw the logic circuit of a one bit
digital comparator and explain its working.
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(b) Write down the truth table of a ft
ates..

sing minimum number of g |
@ )%WWWW%‘?WWﬁ%&WWW

i Ryl IR AT g BRI GREIET
@) WWQ@?W@&WWW@HWW@W%WW
© axa g g ifore wRuel O |
9. Write short note on any two of the following :
' (a) Venn Diagram '
(b) Eber-Moll Equations _

(c) Switching speed of diode. - -
e o 9§ foel < W fewon i%ff@?ﬁ

@1) a-TEIm
(@) Ya—Hre TR . -
() srare @1 Rafe = T 2

PHYSICS (FOURTH PAPER) 2010

(Electromagnetlc Theory, Laser, Ho[ography and
Optlcal Instmments)

111 adder and design its logic circy;y.

Time : Three_hours] | - ©_[Maximum Marks : 38

. Note :. Answer Question No. 1'which is compulsory and.carries 3 marks,

In addition, answer any other five questions each of Wthh cames 7
marks. Symbols have usual meaning.

1. The electric field of a uniform Pplane wave propagatmg in seawater

(6 =4s/m e =80 €, and p = “0) in positive z- dlrectlon is

E = cos5 x 10 nnx, V/m at z = 0. Find the mstantaneous power ﬂow‘
- Per unit area normal to z- direction. :



¥ 4R MRS
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OR (312ran) | o
Calculate the resolving power of Fabry-Perot intcrferomete: rlilade of
reflecting surfaces separated by a distance of 1cm having r- = 0.9 at

). = 5000A. |
| cm T AT r2=0.9aﬁq?mﬁa5a?héaﬁtmﬁﬁ3‘rwﬁmﬂmﬁ

A l.—_SOOOAGYf?rﬁFIaTHﬁTWH%RrWI

Obtain the general solution of Laplace's equa

oordinates.
%ﬁamﬁwﬁﬁwmmmgﬁmﬁml

. (a) Ex plain the difference between ordinary photography and hologram.

.(b) Describe the recording and reconstruction of holograms. '

(a)wmqﬁamqisﬁ?maﬁﬂﬂmﬁma%ﬁml

(@) g @ ifverd Td QAR 1 quie B | |

(a) The electric ficld of a plane waye is given by

tion in spherical polar

-

- —
.

E =10 sin(3m x 10° 1= nz)i
+10 COS(37I x 108 1— n‘/,)_i.y\/ /' m

Find (i) direction of propagation of wave,
(ii) type of polarisation of wave and
. (iii) the phase velocity. _
(b) Prove that P = E x I has the unit of W/m”.
(a7) forefl wmaer R @ faga &
E = 10 sin(3 x 10%t - mzi
+10 cos(3n x 1081 - nz)f},v /mfegr 8| sd SHifore—
(i) T THE @1 A, (i) TT AT BT YBR TAT (jii) TTEARRAT 977 |
(@) yiftra BT f& P=E x H P 9596 W/m?E |
(a) Obtain an expression for threshold condition of lasing.
(b) Why is it easier to obtain laser action at infrared frequencies as
compared to ultraviolet frequer.cies ? ;

(@) AR Brar ¥ e wREw B Riw T 2o T @R
(@) T 9 smgferl @ amen sravw AgRET W R fpaT W
HET T I & ?
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6. (a) What should be the qualities of pri
(b) Obtain an expression for the resolving power of LG Plate.

(o) frow et @ T B AT AR ?
(q) maﬁq@ﬁﬂ#ﬁ@ﬁ?m%ﬁwwmmml
(a) Write expressions for reflection and transmission coefficients gt

normal incidence. Explain meaning of symbols.
(b) Calculate reflection and transmission coefficients when light passes
from air (n, = 1) into glass '(n =1.5)
(c) Find Brewster s angle for glass.
(q)aqﬁawamaﬁa%mwﬁqammgvnﬂﬁ%%vm
- faRed | doal @1 sl W @ifsgl
(@) ag (n, = 1)%311311(11 _15)ﬁmw$mwraﬁﬁw
. URIA A0 B TOET DI | .
@ )ﬁﬁ%ﬁvwmwwwﬁﬁvl
8. (a) Explain the boundary conditions for Hand D .
(b) What is plasma frequency. Obtain an expression for it.
() Aok D@ R aRda ufeges & aaren AR
€) Waﬂqﬁfm%‘?sﬂa‘?ﬁmwmmaﬁﬁm
9. Write short notes on any two of the following :
(a) Maxwell's stress tensor
.(b) Total internal reflection
(c) Amplification in inverted medium
(d) Thick hologram. _ "
frferRaa & 9 fodl <7 w Gfera %ﬂTfB‘PJT %ﬁaﬁ
| (31) Yo @7 gfee ufey
(?:f) SRIeN e § an'cm':r
(@) #rer B |

sm materials ?

R
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pHYSICS (FIRST PAPER)

[Maximum Marks : 37
s 1 mark.

Time : Three hours]

Note : Attempt Questlon no.
Answer any other six questions which ca

|. Define orthonormality of wave function.

mwﬁa@q@%ﬁﬁqﬁwzﬁml
OR / 3l

- A system of three particles in confined to move in a plane. What would
be the dimensionality of the wave function describing the system.

?ﬂﬁmﬁaﬂwﬁamwwaﬁnﬁmzhﬁmqﬁ#@ﬁ%l

BT B TT Bl Bl AT T BRI 2
2. Consider a beam of particles each of mass m and energy E incidentona

1 which is compulsory and carrie
rry 6 marks each.’

step barrier of height Vo. , .
(a) Obtain expressions for reflection and transmission coefﬁcxents for

(i) E<Vypand (ii) E > Vo and sketch them as a function of energy.
‘m el ik E a3 B B U G Vo $AE @ TS awm
FREFE T AE R W AR BT E | IR 3R IR
ot T @ (i) E < Vo 3R (i) E> Vod forg s @R iR
S Ed e smaRad @Iy | ‘

(b) Discuss the phenomenon of quantum tunneling for E < Vo

- E<Vo® foy qared afeim o1 wwsnsd |

3. The radial part of Schrodinger's wave function for the ground statehof

1 -r/a )
s e “0 (a,is Bohr radius) -

4

hydrogen atom is \V(r) =

(a) Evaluate the
- (i) average distance of the electron from the nﬁcleu’é
(ii) expectation value of the potential energy of the electron in 1 state.

(b) Sketch the radial probability density and radial probablllty
- distribution as a function of r for electron in 1s state. '
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e ] < el e b R ardr VR R e e
W(r) = e "% (a, ATEX P24 &)

Iag

(a) 1 BT IO BT »
(i) T F goras H AT |
(i) 1s araRen # gogeT @ Reifaet saf &1 JAIRE a1
(b) TEEH B 1s SR B R 3T TR WA 3R ardy
T AR o @Y r @ Qe eI B |- -
4. (a) Simplify the commutator '

() [Y' ﬁx] (i) [ﬁ’x, I:z:I
(b) Show that
. Tyisy

L+ W =yf(¢-m) (¢+m+1) i W 4

~5.-(a) (i) Why are Pauli spin matrices for electron 2 x 2 matrices ?Obtain

h the form of 6x and Gy in a representation in which Gz is
diagonal. :

gorag= & g dicht Rue g & s 2 x 2 i BT €7

6z & fa&vl Freuer # 6xaik 6y 31 Urey ST AR

(i) Construct the spin wave function for a system of two electrons'

and group them according to their symmetry character. |

< e @ P & Ry R o wor 9 <iversn AR

R ITH AR T B AR W R g BT

(b) Showthat . - : , i

%W%I&xéy&z=i o ;

6. (a) Whatare identical particles ? Construct symmetric and antisymnietn'c

wave function for a system of N identical panicies. \

_(b) What is meant by exchange degeneracy ? Explain how this

degeneracy is removed by using suitably antisymmetrized Wav¢
function in the case of helajum atom. ‘ ‘ |
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(a) ﬂéﬂnzﬁwwﬁﬁémwmzﬁﬁmﬁaﬁhmﬁaﬁ

mﬁ%wuﬁnﬁﬁwwﬁaﬁﬁ@m

(b)ﬁﬁﬂawﬁw%‘?w@ﬁﬁaﬁmﬁmﬁwm

7. (a)

{b)

(@)

(b)

1 @

Wﬁuﬁﬂﬂﬁﬁmmaﬁmémmga‘rm%‘?
Show that the eigenfunctions of a time independent Schrédinger
equation for a one dimensional harmonic oscillator should have a

detinite parity.

W@ﬁiwﬁﬁ‘cﬁﬂﬂm YT B HroRaad ANAFETR FHIHT
& T Heml @ gaffy Afed 8 2 :

The generating function for hermite polynomials are

%ﬁﬁ*-tﬁ%ﬁ’rﬁﬁ?ﬂ%ﬁﬂvmﬁm o 9 © |
,
e 2= Bl o e

Show that the Hermlte polynomlals so defined are soluuons of
Schrodmger equation for a one-dimensional harmonic oscillator.
Tuisd fb Swiga uRifa gafse dicliHifige telffda w=a
ST & NARTR TN B B b wU F off W g 8

Show that two body problem in a central potential field can be

~ reduced to two equivalent one body problems.

.-w@ﬁsﬁaﬁﬂmﬁﬂﬁsﬁmﬁm@ﬁﬂﬁwaﬁﬂ

qed ve fie form o afea fear S Hear g1

Prove the following spin identityes _

1 e waafamei o Rig I -
(5.A)(5.B)=A.B+ic.(AxB)

where K and B are two vectors which commute wit_h o .

wEt A SRBATER & @ ¥ PRE I o |

A one dimensional linear harmonic oscillator is perturbed by a

perturbation of the ferm
H'(X) = ¢ X" + ¢, X*

Where c, and c, are small constants. Calculate the ﬁrst order change

in the energy ei ge_nvalues of the oscillator.
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(b) Show that the momentum operator is Hermitian.
(2) o i amadl o @ B e enfe faar smar 8
| H'(X)=ci)\"+c3)\'4 )
GﬁCISﬁ?czm’é fAaars @ |
SreTd @ SHoil @ MATHFT N W P BT AT ST bl
b) T B AT RS T B
10. Write short notes on any two of the following :
= A 9 fdl <1 wr wfdra few T forfay
(a) Operators and observables in quantum mechanics
FITCH i@ § YeTdh 3R HRS
(b) Zero point energy in quantum harmonic oscillator
FaIeH AEdl qrerd A I g Sl
(c) Box normalization -
(d) Lamb shift in hydrogen atom.
BRI WA ¥ 3 Rire

‘(Symbolsfhave their usual meanings useful relationj

PHYSICS (SECOND PAPER)-2011

(Statistical Mechanics and Solid State Physics)

Time : Thrf_:e‘__hours] ~ . [Maximum Marks : 3
Note : Answer question no. 1 which is compulsory and carries 7 mar!
and any other five questions from the rest which carry 6 marks eac?
Symbols carry their usual meaning. :

I. (a) Explain the terms : Phase space, ensemble, ensemble average.
(b) Show that various 3-dimensional lattices can be classified in seve
systems. Describe these lattice s'ystcms. l
(P) ¥ 7 A1 @ AR : wrRen WAk, TR, ey "l
_(@)W%WS—WWWWﬁWﬁW‘H%WM
€| &1 WIoTp WY @ g i | | f
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{a) State and explain the Liouville's theorem. e _
(b) What is the relation between partition function and ﬂlcrmodynamm |
quantities ? ‘

S oh s W 1 e Ml el it SRR

(@) Soariaer RE AR A e @ i T 'R R ?

(@) Demnive the Fermi-Dirac distribution function for half-mtegral spin
pamdles.

(’b) Which statistics is @beyxed by Ihe foﬂowmg and why ? _' - |

@) ‘phmmn*s
(@) Oxygcn;gasmmﬂecules BN
(iii)Electrons in 2 metalwire ~ -~

=) aé—ﬂgﬂhwmﬂﬁa%%ﬁmﬁ—ﬁmﬁﬁamwgmﬁma

(@) Discuss Thc:n gmshmg fearurcs of canﬁmcal .and gmmj ranomaa‘.l
tnsemb]es. ) BT

_ (b) _Using the method of nmcra—canmmcal bnsembledednccanexpressmn

“for the emmrpy of 2 panfﬂct gas : f |
@) RRT @@ 761 ﬁﬁﬁwﬁ?ﬁﬁﬁﬂ SreteT

ﬁ fm@r‘

A‘_'i@)ﬁmﬂﬁ%ﬁwmmwaﬁﬂmﬁmmﬂi@mm' '

6.

A G ITeTg |

- Foradiatomic lattice obtmn the optical md accausnc bmnches Df phonon o
' dlspam@n relations, herice ca]cu’late the cxpr«essmn of opucal band gap. _

mwa%%ﬁmﬂﬁmwmﬁmwmﬁ@m

'(3"9 Wha:t is mmproca] ]amne ? Show ﬂaat ﬂZtB rmpmca! lamce of afc.c.
lamﬁceasab.m: lattice. -~ -

(b) Sketch (1 nm and {(111) piames mna cuhlc latﬂua.

(@gmmw?m%?asﬁsq%wwﬁﬁ‘mwf-

FOPH S Th GLuldl. Slieid Bl e1”

(&) T TTER oo § ((n@)am(nﬁ)ﬁa'ﬁﬂsm
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. 7 (a) Discussthe class:ﬁcatnon of crystals based on the type of their bon(hn8
-(b) Find an expressron for the specific heat of an electron gas.
(@) ST B FHRI D AR K e & Ffeo ?ﬁlmzﬁﬁw
(@)gﬁaﬂﬂﬁﬂaﬁﬁrﬁr@ma%%mwwdm T~ HifdTy |
8. Whatare Bloch functions ? Explain the origin of allowed and forbiddg
. bands for electrons.in solids. What is the number of orbltals Inan energ

band ?
immwm%?eﬁfrgﬁi@ﬂzﬁmmﬁmaﬁfﬁw
raﬁwﬁmlﬁﬂﬂﬁeﬁaﬁﬁe&ﬁaﬁwmeﬁ?ﬁ%?
9. Write short notes on any two of the following :
. (a) Bragg law for X-ray diffraction. ey
.-, (b) Madelung constant.. RIS S L
't (c) "Gibb's paradox _.' _'_' kil i ORI Sy
L) Prmcrple of eqmpamtmn of energy oE

—h\—'—‘_‘v—ﬁ

T ﬁwﬁﬁaﬁﬁﬁﬁﬁﬁrﬂwﬁwﬁmm_
R Tt (TT) ﬁl?{{_ﬂ faREr ; h il flvenuie ey, 8
B (‘c‘f) mm‘%wﬁwmmﬁrm |

"PHYSICS (T HIRD PAPER) 2011

= -(Basic-Digital Electronics-and Photonic Devwes)

- 'I“me ‘Threg hours] - [Maximum ‘Marks : 3

Note Answer six questlons in all mcludmg questron nor one,. which |

o compulsoryand carries 3 marks All otherquestmns carry7 marks eacl

I Answer any two ofthe followmg R X
(a) Desrgh EX—OR c1rcu1t using ) NOR gates T
Lb) Sxmphfy the followmg Boolean expressmn :;.;'-;

32 kT ABC+ACD+CA - ,'.- TR |
(¢} The dependence .of IO of a dlode on: temperature T is give

approximately. byI "KT2 NRIVE it Do (01 dotdg

T w(lilere Kis’a constant; Vg = 1 12V for Sl andV k T_}e s_h ow b

2 i V TRl 02 oy o s P : e ._‘:_.-,.-
—(Ig)=2 '8 ALRLI T o
dT.( n“o-) "-"'T?L“TV’i‘ﬂ»' s (e f 2 R S o o A
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A @ & B SR AR

() NORﬁ?—'?ﬁTW‘mWﬂgQ EXORcrﬁmxwgq

(@) fa= Wmaﬁwm g O
ABC+ACD+CA ] =

s (‘T).,ETII’I%' P Vo s, FPIRET T

I()-—KT2 -Ve/Vr - s :-i;.‘ ‘,. i) ' ,* .‘
@Wiﬁwﬁ’r% GleTKam% V_ ~1 12Vaﬁ?81$ﬁ«mv kT/e

2 . Vg . . . .".. i-;.‘:".‘—"_ -:_; ‘_ ‘:::f_ 3',;:‘-" 1 \." £
—(¢n —e o i 5
( 7 0) 2T LV, 3-8 ‘;éf’f’.ﬁE:..'_z?--.'}-sé:-"; STe IR & ! s

2. ,(a) Explam how a MOSFET is used as.a load.

j '»(b) In an-RTL gate:circait, R,= 1:5k0; Re= 3. 5m difd! A 3v

- Transistors T; and T, are'identical thhh (=505 *h; -—01 IfT IS

(R - OFFE and I;; is'adjusted to: saturateT thhV‘ =02V, ﬁndI _
'*-‘(@W%MOSWTW@%F«WWWW%%L
(@)WRTLﬁecrﬁwﬁ R,=1.5kQ,R = =3.6kQTm V_Z3V.h =50,
—012%?1121;5%11%?1‘ %quﬁa"rﬁ%mfaTOFFe’raﬁ-\"
-_ozv%-mez'r aa‘rxﬁaifemﬁ‘%ﬁml mm‘rf%faa‘w’r

i ‘ ) [

---------

.-'f‘n\.‘\ ',"-.~

How is the MOSFET gate is protected ‘?‘ )
- (b) Draw the circuit d:agram of CMOS NAND gate and explam its

WOI‘kmg _ A WL im‘ (8o=1 ()
i anngola T wold (g

() Refiert ey MOSFET # wrae aorm
BT | MOSFET e 1 Wi farar e & 2

(%) CMOS NAND #1e &1 uRuer FTgY e S Brf Jomeh SHemsy |

‘"‘r T
SRR T I
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and calc ﬂalc its input-outpyy

4. Drawth
ies D, and D, ? Hoy,

characteristic curve. What is the fun

can you expenmentally deterrmncFAN outofthis gatein the Jaboratmy 0

GivenR = 2KQ, R = 2KQ, R, = 20KQ, Ve “‘-1'5\7-,\7%3]3___2\]1
g V. -0 ©5V.

Vv =0.2V, h. = 100, VBE( —0 7V and fordiodc ’

CE(sat)
WDTLNANDWWWWWWE@W—W.
amﬁmwﬁmmla@smanwwaﬁ%?sﬂﬁzm
.Wﬂmwﬁmﬁ%ﬁaﬁ o fT . R=2KQ,R =2KQ,

R, =20KQ, Vo =+5V. Vs ="2" Vg t)—‘BQVYh -w@,VrBulm)—@w

m’ts & ferg v_=0.65V. |
5. (a) Describe the photoetchmg process How xmany m

asks arc frf:qmzmd

to complete an: JC 2+« _ it
¢ (b) Define sheet resistance R, What:tszﬁha mﬂmofragxmnﬂe@ﬂa for

. the base reglon andalsoforthe ermttar;rﬁgmn ‘?E}}rﬂwa;hefﬁqmm}em

. circuit ofa basedlﬁused resistar showing @l jparasitic &lements. !
_"_(zs) m’m‘f qﬁﬂu‘rﬁﬂﬁaﬂhzﬁﬁﬂd Wﬂcﬁrwmﬁ%ﬁﬁﬁ%
@ mmﬁmmlmm@aﬁa‘rmﬂm-

ﬁ%m%?aﬁﬁmﬁﬁﬁﬁmﬁa—wmm
e e dRT s o
6. (a) Simplify the following functmns using kmnaugh map
| ﬁﬁmﬁﬁaﬂiﬂqﬁm@wm
(1) f= Em(018910) '
i) T= MM (1,3,9, 10,11, 14 15

(b) How is storage time eliminated in a&sc“rmﬁtkyttranmﬁﬁ"’
maﬁamﬁ@hwﬁgﬁmm%? :

o gl



B.Se. (PART -III) PH YSICS 2011 / 21
7. Draw the urcmt of a phototransxstor. Fora phototransxstor in the actlve
region, write the expression for the collector current and draw the output

characteristcs. Compare this device with a photodiode.
Waﬁmwuﬁwﬁﬁﬁﬁqlnﬁaﬂeﬁﬁmaﬁw*m |
WWWWWWWWWWIW_
.gﬁﬁﬁmwmmwaﬁﬁml . '.

(a) Show that a full adder cam be converted into a full subtractor by

using an additional NOT gate.

(b) Draw the logic circuit of a one bitdi gital comparator and explain its

working.

(W)W%W&TWPIOT’TEEEWR‘?WWQ?R@W'

FadeT ¥ dedl AT FHAT £
(@) wﬁa—*%ﬁfzﬁmﬁaﬁmmqﬁwmmm

HTA GOl FHSIER |

Write short note oo any two of the following :
(a) Ebers-Moll equation for the transistor
(b) MOS switch -

(c¢) Venn diagram
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PHYSICS (FOURTH PAPER)- 2011

—

' [Maximum Marks ':"33

Tlme Three hours]
Note : Answer Questnon ‘No: 1 whnlns com

vl addltlon,-answcr_ any’ other ﬁve quLS[_l onr

pulsory and carries 3 marks,
s;each of which carries 7

rnarks W ——

i h ) \.'n‘-

1 Obtaln an expressmn for the mtcracnon cnelcy of an electnc dlpole
-placed in a uniform eleotnc ﬁcld habal
< et T, g &hﬁ?@@ﬁgﬂfﬁgﬂaﬁ AT W$mwj
o T B |
L i OR (GTERIT)

e <0 e ] sk.'[‘i
fael J ') 1_\_';

Discuss the dlstmgmshmg features of Laser llgh[ o

2.7 Wnte down the Laplacos equatiénin rectan gu]ar oartosx an and sphe:ncal

polar coordinates. Find the solution for. ihe equanan in polar coordmates‘
1f the poteoual is mdepcndent of ¢

3 !}\S LR

Wmamwﬁmﬁmi ? |'if"

gﬁﬁumaﬁﬁwﬂrﬂmmwﬁ?ﬁrﬁﬁaﬁﬁw d)q?ﬁﬁ?:r_
| Wﬁl ot 1 10 et by 4

3. State and prove Poynnng S theorom i

- { L'J

- 4. Write down the wave equation for the. e]ectromagnenc WaveS pf opag ofi og

ina good conduclor and derive an express:on for the ‘skin depth in the

BT §! -‘..,: _.‘.'____\'._

conductor X

- L
» e o vy
l ¥ i-..: v

Calculatc skin depth for an clectromagnenr wave of frequency IOGMHZ
in copper (permeabxhty

47t>< 10 hcn / x '
107 mho/m.) | Ty/m am.i oonductlvxty 6
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%@mmﬁw%aaﬁaﬁﬁﬁﬁgawmm?ﬁmw
RO ﬁf‘@u qYT ATerd H & Tes & ford i, b e
ARR Y g | |
100.MHz ,,@ﬁﬁgagmﬁ%%%ﬁmﬁﬁamvmﬁ
e AR (R = 4 1077 87/, T T =

6x107 %1 /) | i

Obtain the goncral boundary conditions that: must be ;satiSficd‘ht*the g1

mterfacc when an electromagnetlc wave passcs from one, medlum into .

another medlum Use these to denvc Snel] S law

-ﬂaaﬂs‘ﬁgﬂ?ﬁﬁuwwwﬁe@%mmﬁmﬁﬁ%aﬁé-
WWWW@W%W%G@Wﬁ@@@#Q
mlmwwwmmﬁwaﬁﬁﬁl S

aDistmgmsh between spontaneous and stlmulaled emlssaom Deﬁne{:”

_Emstcm s coefﬁments and obtam relatlvc contnbutxons of onntaneous 1

and sumulaled emlssxons in thermal ethbnum R - |
ARk Hﬂrgﬁlﬁ 6("{1\!1'1 ﬁamimlmwaﬁﬂﬁﬂml 3
ﬁﬁﬂﬁwwﬂu ?‘F'gc'i'i'q T Wmﬁmﬂﬂmﬁﬂw.: |

L B |

DlSCUSS basic princi ples of optlcal holography How wxll yourecordand .

'reconstruct a hologram ? DISCUSS 1ts advantages over convcntlonal-
Photography ) o : - -
mﬁmmawﬁmﬁmﬂmnmmm -
W%ammﬁﬁﬁ?mmmtﬁaﬂg?ﬁr#
sﬁa’mﬁ & il B R AR | B . |
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8 Explain the wor!ung of a Lmeen-Gehmck plate. Derive an exgte’&smnt |

for its resolvmo POWEE..

TR — ﬁwwﬁmﬁwwﬁrW[wﬁﬁmm$
A Eﬂﬁ EFEI L VTN

' 9. Write she;:t notes om zmy two of ﬁhe E’oM owmg

(a) \Tumpele. expansmm "

ib) Eiementary meer,y @E ds,s;pex:smm

(c} Fabq; E’emt etafaﬂ.

(d} Ccnc‘we cra.ﬁm*g spf‘(“:ﬁmgﬂipﬁ. o F &

=
w-
13
g
P, £y = 2 27
} migze A T ey 6
) /
3 e x i
e Sl e s £ = v el 7 :
o - v A sy - & o
* '_;f.?.,, ;' 3N N F‘.-___:;;_"J .
. 3 - ) ’-“. -
L \
g ' 5
- fopr Endpepe YRS EYSTTUNED YSTTH b T
fog Bim SRIREE T aF 5 Tl
e
- - . % » .
I Tl s S}, """"}"5'}?' pruded vy Ry PR e e N T 22
§ i} 31 ; H | SN i 4 s ta D bS: : Aot 4 ER- =B 2k 2% T =
bany MBPAEG L Satd 4L V"’Qc& ‘“ } =218 LG o : cioHEY AT s
' \
- " : - -3
3 IOl I M

-----

i r e “([ ,_.‘g{- 2O e g dar 0T g asenays %
O NOY SV ZORNIREVIL S48 solianing
‘ . -,
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#8B.Sc. (Part-111) Examination, ,-2012 i

Cﬂlree-year Degree: Course:j

PHYSICS (FIRST PAPER}

( Quantum Medwmm}

 Time : Three hours] . - -~ 37
Note : Answer questiom No.l whrcl:n IS, crom;mlsmy amd! &n,y other SIX

quesucms Question No. one carries. ome: mark ami alll oﬂhercarry SiX.
marks eachy. _

 Write dowm tlrmc: depc:mdim:ﬂ Scimodm_ @rquxamm im one: dimension f or
a particle-of mass nu moving in & constz 1t potemtial V.

w’rﬁua*ﬁwav #ﬁa&wmmﬁmmﬁwma‘im;

= W&ﬁﬁ?wﬁr&;ﬁmmw o

(@) Obtaim an expressions for the allowed energy states of a parttelc af’
" mass m confined to move i a one dimensional box of length: L.
Sketch the: wave functiom and the prmbq&rﬂmy dkv:msmy for first three:
quantum states.™ . - 4
(b) How m::umy nodes woul. .« diere rmtﬁuprmbabi*]’my demsmy ﬂmcn@m' :
of n'™ state 7 Whem will it approach the classical Fmit? = - |
(.1) L ot & Uit .mﬁmMﬁgﬁ$wwa&
TR ST el @ Y e W SRR | W S S
Wmmwmwmmmh .
(b o' TR & FENGH GG W fhan e @ 7 Wﬁm-‘r
TG BT DY B9 SO HEm 7 . |
A beam of particles of mass: mlarrcﬂemenuy Et&mcndi&m ﬁmrmnhe[eﬁt@n, ‘

" a rectangular barrier of height V' andi widt a. Obtain: am expression: for
- the transmission coeffictent for the transmissiom of particless. across, a

very high and wide barrier (E<V). e 6
m Feft N E Sl & B9 B (& G fvmma?ﬁ@?m
Wﬁwwmmﬁmﬁm%r@ﬁmﬁm
P B D GRET D [T TR OIS FRKF BT ( (E<V).

() Show that the wave ‘mm_ﬁnomz @f Fome ctﬁmmsmmaﬂ hnrmomc oscﬂl:ator

- have definite parity. - 3
() W@ﬁigﬁﬁfﬁ?ﬁﬂﬂﬁfﬁ c;lct‘:i» $ m—:*mrw &ﬁ ﬁf"'c‘ﬂ' ﬁ-‘ff"—'ﬁ?r
Bl &1 )
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(b) The ELnLl‘dlll]“ funcll(m for hermite pnlyn m:als |s gwc n as |

“(b)’ e arfERTd “b fara tﬂmm:cr I EE 01

S(za)=el Y ZH AETAE R

n=0
show that the hermite polynomials - sordefined satisfy the Cquation

E‘Jﬂ’ﬁ? fob- SuRie - Bu-|-y R gige qrfﬁ‘nmm Prmr MR
H, (&)~ 2EH()+2nH( )=0 3

. f:l) The wave function for the group state of hydlo,;cn 4&0m s

(a) ms@wquﬁn—ﬁuwmunaﬂwwﬁrﬂé

l*’100 C’,”“.” R
1/m'% B AL G T Y i
where a, is the Bohr radius. Find the expectatlon value of the polentlal
.. energy, of the atom in is state |

msuaqmﬁx—m%nsm&nnmaﬂﬁaﬁmmm

-07 ferr i famiueg b ﬂ +I fo31 M st 20 it ,‘"’-'i S

& (b) Find the rnost probable dlstanu, of the electron % rom the nUcleu's in

isstaté] v 7R PN g UETETRE TR

(b) Iswﬁmﬁ?ﬁwﬁam ';ﬁwm,

6.7 "What is exchange" decreneracy in the co'ntext of 1d'entlcal pamc,]es ?
Explain how this degeneracy 1s removed by 1akm g the example oT ortho-
"and ‘para~hélitim, - i

K Wzﬁvna%m#ﬁﬁﬁwarmwé?m AR U7~ Eiferam

*mmﬁﬁ@mﬁw@mﬁmm?ﬁm%?

7. _;,’.(a) The quantum State-of a hydrogen atom is descnbed by a wave

."fUﬂCtlon k£ 1,9 ). What is the phymcal mgmf cance of quantum

numbers 'n f "and 'm" 2 What is. the order of degeneracy ofa .
certain energy staie’?

: *f_(a) m@mmaﬁwﬁmaﬁ ‘P,m(; G(p) ﬁﬂ?ﬁﬁﬁﬁzﬂ'

ST & ? ST WA ', 'y i & Mg >
ﬁﬁ?ﬂmma%mﬁaﬁénmﬁ? Wm%

%
o)

l

r

E RS PR A

RSN N Sy skt Ailiiee

r-.‘:..-‘_.;_n‘ .

Dl et g i b

ey o e i
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(b) Complete the following LRI he e 125N
(o) ;7T ¥R /R AR 7 )
l:zw.;r/rrl =—--— | | r
LZ ‘ ”/”1 -— "'_'-—’-:—-—' ’»‘f':"—.. o /'-:. e L ST *ar‘.’-.".-.« —w:"-'_.f.f:-' ‘!‘4‘-,-“‘”-"‘ ..-A_.") f"_rm:ﬂ" ?'.'—:\:_‘,'(

| (a) Eva]uatc the fol]owmcr commutator brackets

(b) Prove the fo]]owme opm ldentltles

CAAA st ol nininzd
(i)c o o =i : - (ii).e'cO =cosQ+igsinf. |

Xy =z

(a) FreT dEex dde &1 S BT ol T T ey

oL @ [Ed]

(b)ﬁﬂﬁmﬂéﬁﬁzﬁrzﬁrﬁgjm

A A A o t Lo p . e
(i) 6 o =i (ii) e'c0=cosO+icsind :
X y= - : \ WS 4 - (13

Write short notes on amy two of: the following :

.(a) Proof of equation of continuity .77

v '7+-a-£_0 - 3 f_ —=r= oy ;'Ft—-'-. et oyl S
af 3 Al ol 'y, L [ Sl H e R824 v L)

(b) Malnx representation of Pauli spm operatérs

(c) Operators and observables. 7= 7} i
(d) Reduction of two body problem in two equwa]ent one body problem :

~ in acentral force field. .

(@) T EER B YR o0 v T
Vg be |

(b) qﬁ—ﬁﬁmmmm—m@?{m

(0) BRS AR V&EH , | o o

(d %mmﬁﬁﬁaﬂﬁwmﬁwwﬁsmﬁw

— e +

———r— e, -:-:"'7*1': '



Time : Three hours)
Note :

l.
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PHYSICS (SECOND PAPER)- 20]2

l
(Statistical Mechanics and Solid State Plysics) i

,,,,,, —

(B} How' can/ you

[Mix imum Marks ;%
Answer questiom no. I which is compulsory and camies. 7 marky
and any other five questions fromuthe rest whicly curmy 6 marks thh.\
Symbols carry thei usual meaning.

(a) Explain: the terms, ; ' S |
(i) space (i) phase space :
(mi) ensemble i (iv) ensemble average }

(b) Evaluate the following for simple, lnodycunu,r(.dl and, face-centre
cubic lattices off celll edge "2 - ‘ o
(i) lattice points per unit cell !
@) volume of the primitive cell .

(m.u) numbu's off nearest nexghbours |
\(L) um (i) B BT
(i) TR - () R e

(@) afaﬁf%mawa%mw 3t a%mawm-—a%ﬁﬁ g7
el @ ol Frferae e eifm—

@) g%qw—aﬁ%a;rmﬁﬁmﬁmm '

(i) ST BREHT BT AR - R e et

(i) Frea m’éﬁm Gl mm, A
(@) - Show that Vs ety el s

.- . . \ s ‘Y {n
@ 4 _aP %Z[W P i@
() e e ~q;+ B =
dﬂ' v Pﬂ !

. (24 Py 36[,, | a[;,‘ - ) _

and! () Emrameqmzlﬂbnmm c:n;se.mh)b T

whuc. qymbol&havethur uaualfmunum AD yie = (N

co :
mstruct an, Lqual:bnum unwmble lmm l”(or.)- wh:. m“

ot=cx (.
o (‘q’:"‘m')' IS & constant of motion., : | ;
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(p) UB fewasa b '

« P BP @P | .
, 2L *‘FS —q; +—p; [=©
@ ar o | ©Og; aop; | .

] (i) gfora Wﬁf @ g
V. gradP =0
ma@ﬁa‘%mﬁw%u |
@) Pla). & o= (g;.p;) T iy o @R 8, ﬁwmgﬁafmﬁw
@ AT D Dl Sl Hepl B 7

F‘x OVE : dny three of the following; symbojlslhxrvr: uihmr nusual Meaning

() ,P(E,A.)\a e iy )= 5 J e *"3."5&1“;
| - | N”. 4.
| | ' : oy 11/

() Uz_E-”P.\.\'H‘Og Py ‘ : (d) Q'—‘_T-i pl’a:
,'a@%@aﬁ%%%ﬁﬂaﬁr@mﬂm mﬁrﬁr%mﬁw d
[l ‘ SE A1) . A Il . '—IE/'T ’ -
@ A ® z= WJ r.

. - s ' p’l’t ‘V ‘

tch © = —"Z-fpﬁllog Pe + - . (@) Q 4 i

’(119 Define grand; pammmn function. iUse thtsltmIF.emm-iDmac\(FD,)
distribution function. Under what conditions wiill IFD distribution
function reduce to classical Maxwall—-Bm’h:zmam J:hstribumcm function ?

(‘b) Find the mumbers of states for pliotons mﬁt’h MOmenta 'babweﬁn P

" and pdp. Obtain the Plandk's distribtion ffior @ system: of photons.

Show how this dxstrrbﬂmm can be. de'vmed fmm ’the IBEdlsm‘zhm‘r@n
directly. -

’@)I@rﬁwmaq- ':

aﬁﬁmlmwmmﬁa@r
ﬁamﬁag@@mg?
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(kg )pHp+dp$WWWW$WWJBﬁﬁG@Tm

Wltﬁlﬂ%ﬁ&#%ﬁmﬁawmﬁﬁmq
vz 5 gg fiqwer BE @ farvr 9 &1 e o4~ &1 wahert §

5. (a) Show that Fermi levelin themtrmsw semiconductor lies midway i

the forbidden gap. Find an expression tor density of electrons in th
conduction band. ’

(b) What is meant by Modelung :.nercry ? Thc, nearest ne:ghbout

separation in LiF is 2 .0A, Modelung constant o = 1. 75andn=91

Vrep = ‘-' Calculatt, the lattlce ener cry per ion.

()Wﬁﬁ%ﬁamﬁﬁwaﬁlﬁmzﬁﬁwflm

. 6. (a)

&1 P9 anfaTer 3 Wates g ¥ soRei BRI o 2T TE BT
@) AGST Holl @ w7 qred g LlFﬁﬁwqﬁﬁﬁm’ra‘iweﬂ
2.0A g | figaT Fdie a=1.75 TAT n= 99 Vrep-——‘ﬁl Gﬂ’c‘ﬁ
ol ufd emaT S B | r |
What is meant by a highly degenerate FD gas ? Calculate the Fermi
energy of electron gas in copper. The densny of copper at 300K is
8. 96glcm andits atomic wewl'lt is ﬁ’% 5.Take one electror per coppei

atom. Show also the electron gas in copper at .roon temperatur
bahaves as a highly degenerate FD gas. Given that Avauadro s numbel

is 6. OxlO*qlﬂm mol, Planck's constant, h=6.6x10* Joule-sec and

mass of electron, (m ) 9.1x103! kq :

(b) Whatis reciprocal lattice ? Show that d, 4o 18 perpendlcular to plane

(hk( ). Also prove that i

-. - : _ N A j o
l dhk(}l— l I ! oy [ i:d TH b B 411
hL(

(@ )WWFDWW%?mﬁsﬁTﬁﬁﬂﬁtﬁﬁmzﬂ

IR®eH B | 300k W T B T 8.96-T/TH° &
mwmﬁasm&sﬁwm%mﬁwsﬁmﬁ

R 7E W g e wear R A F goget e S

AR BHIRRTE T & Wi TaeR oRdl £ FRare fF sy

AR 6.0x107 T A, Wi fgaie b= 6.6x10’34q§r ¥, o
3?"3@"‘ DT TFHAT (m) = 9. 1x10‘3* feurgt:
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(@) 0P ot e o e I R fererg® dj, WA (k) 4
Wt
9 E:‘r g M feumsy 5 st}

dygl =
Lkt /d’.”,\r |

7. (a) DISCUSS the formation of allowed and forbidden Lm,r;sy bands on
- the basis of the kronig Penney model.
(b) The e energy near the top of the valence band of a Lrysld] is given by
E = -AK® where A = 10 ¥im2. An clectron with wave vector
K= 0"Jm'is removed from an orbital'in the completely filled
valence band. Determine thc, effcctm, mass vduuly dﬂd momenturm
of the hole. > | |
(%) zﬁﬁv-ﬁzﬁm%mwwaaﬁmmmzﬁw
i

if_"'i(@)%é?ﬂé@zﬁm R frest 1 Sl B2 AKCH @ & o

) IOWGE;[IW%\’IWWWﬁK-IO"’\T’I’?f"WW

gﬁmﬁmmw%‘[aﬂammm awaarrm’m-na
BT |

8. Whatare Bnl]oum Zom,s ? DL[LITI‘IIHL the rccxpro(.al laltrce vcctors which
~ define the Brillouin zones of bee and fec lattlces How is the first Brillouin |
~ zone constructed 7

" foregait S TR ? beed fccwraaﬁzr%ﬁqaﬂvh:ra%trﬁ#maﬂaﬁ‘
) Wﬁmmﬁﬁaﬁamw&mf‘qmsﬁﬂﬁm,
. Write shart notes on any two of the followmg :

(a) -Phonon dispersion 1 relation in case of a monatomlc linear cham

(b) Elastic constants of cubic crystal
~ (c) Principle of equnpartltlon of energy. Use lhlS to derive the Dulang

Petit's law. :
(d) Definition of Emropv Glbb s paradox and its resolution.

FrefoReg § ¥ 5= @ W At feafirdr fafg

(@) Wmmzﬂwaﬁﬁaqa%mmﬁmm

(@) T XaT A gegRerdT UNdh
(‘T)mﬁzﬁmﬁmaqmﬁmmmﬁﬁzﬁma%qaﬁr
(@) T @ oo, e AR a1 SHaT Wty |
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| PHYSICS (THIRD PAPER)-2012 |
{(Basic Digital Electronics and Photonic Devices)
M-h
Time : Three hours] . [Maximum Marks - 38
Note : Answer SIxX que’smw% in all, uncﬂuda.n-ﬂ Question No. I, which je
compulsory:and carries 3marks. All otheryg queqtn(mq‘carrv SCviem rmar lcs cach,

I Answer any two of the followin 9 ' ,
‘(a) What are direct and mnﬂmect fsummmmdud(ws vwi}unc’h one rof {Uh&

. foll mmmg 18 a Direct semivonduoctor: Lo

Silicon, Gallium Arsenide, Gallium ph(}&phldjb

_' ((b) Showithat while AND @peration is associative. Nand x(memmon st
(c) . State and prove DeMorgan Theorem using Venn diagram.

Tt 3 % ol &1 & Som S - |
(= )E@Wﬁmgﬂgwﬁmwmmwﬁ?ﬁwﬁﬁﬁﬁmj
aqamzs%lmm wm@wmu . }
. ()awmmmmmmmmmml
2.7 (a) Show that the value of saturation parameter (o) in a bipolarj junction |
© " tramsistor bhecomes megative, when it works in the inverse mode. ]
.(T)m%meMﬁﬂwfﬁW{m
W@m%ma@wﬁ%ﬁwmmmw |

RE i(h) In tthe following cirouit, calculate the input voltace that drives ﬂﬂne
BIT to ithe edge between active and saturation fregion -

(@)ﬁ@@%@xﬁ%%ﬁﬁ%mmmfnﬁﬁ ﬁr
mmmﬁﬁ%wﬁmm |

145y

2KQ

e T o S PR IRy
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(iven '
QY1 B

V =().2V

ClSan

h. = 100 and Vm-' =0.75 V.

s, () Draw the circuit dingram of a two input TTL Nand gate and derive
its input-output characteristics. :

() How is the Fanout of a TTL Nand gate (,xpcnmcnlally determined
n the laboratory.

(@) Q1 Y grel el dl<e e F trﬁqu gy qAT ZHD
gHYe—3Seye oRifde @ gy S|

(@) wAFTIel N Wﬁem%m‘emmﬁﬁmmﬁl

@) RQraw (Vm l )lemuu‘muc curve of a JFET an\déxplam it. What
are snmlamm and dissimilarities between JFET and BJT.

(b) What is a MOSFET ? Give the circuit dlagram of a MOS inverter
and derive its (V V l) characteristic curve.

(%) v JFET @& (vm 1) TTe e g qe 3 WA |
JFET a1 BIT & i‘f‘Tl’-‘lﬁﬁI qNT SR TS |

(@ )Hmmm%?wwmﬁmqﬁwmawm

C(V. -V ) el amw @ ufaarfed sRAL

in nut
Explain why : _
(a) For making isolation 1slands inIC ;echﬂology, why is it essential to
diffuse group 11 I atoms in scmtconducl_or'very heavily and for longer

time.
(b) Silicon cannot bc used for fabrl\calmg a LED, emmmg llght in the

visible region. Given Band gap for Si = 1.1 eV. :
(c) The gate in a JFET is heav:ly doped, while the channel i is llghtly

doped.
(d) The transistor fabncaled in an mtegrated c1rcu1t has ] poor high

frequency response.

@) mqﬁqummﬁﬁmmma%m e 11l

?mﬁm@mwﬁammwam%mﬁmm%l
@) R yere Scafid FA 9l o8 B T 3, Rifore™ &1 3T

& fan o (Rafee B 4 A = 1L eV).

-
[}
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O.

(1) SlagrE we i auﬁ;zﬁ ) T wTET ) & SR A 3§
g @ el B

(@) & =cﬂ'€!‘"' LSS N o g ZIfoReR 31 it rgft R e
HIIRE

(n) Using thmu,m of Boolecan Algcbra prove that

(@) gfers forfor @ qﬁmzﬁrmaﬂﬁ@ﬁr@rﬁﬁr—

(A+ B).(A+C).(B+C)=(A+ B).(A +C) |
(b) Using Karnaugh Map simplify the following function :
@) P AT @1 JANT BRa g I e Bl uve aEd

[=11,,(0,3,4,5,6,7,11,13,14,15)

(a) Draw the logic circuit of a BCD adder and explain its working.

(b) Compare the characteristics of the RTL, DTL and TTL logic families,
(@) D2 mmmwammmma

R |
(@) a2y, :ﬁ?ﬁm qer SLATa. aﬁmqﬁm@r%m&ﬁ@aﬁ

qgor T BRA |
Give the theory and working of a photoconductor How can 1ts gam be
increased and response time decreased.’

U Bleleedey @ R qar HrRIvoTel Erﬂ'l?il ﬁv‘ﬁ Wl'\"\"i
Mﬂ?aﬁmmw%ﬁmmmwﬁmﬁm

ST |l & |
Write short note on any two of the followmg

(a) Schottky transistor _ (b) Multiplexer

(c) Solar Cell o : (d) Ebars-Mols model
Prer 3 Rl @1 W Rl iR ¢ |
(1) vifeadt gIfoex (@) ARIEER

(@) \rer de ' () Yar—drew Hisd
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PHYSICS (FOURTH PAPER)-2012

Time : Three hours] [Maximum Marks : 38
Note : Answer Question No. 1, which is compulsory and carries 3 marks.

l.

In addition, answer any other five questions, each of Wthh carries 7
marks. '

For silver y=y and ¢ = 3x107 s/m. Calculate the penctration depth for
an electromasznetlc wave of frequency 10 MHz.

AT & Y p=p, T 6=3 x 107s/m. 10MHz 3TgRT 3 ﬁgﬁ—?ﬁ!‘cﬂﬂ
T B g AT TERiE Y wor wifg )

OR (31214T)
For ruby laser v = -4.3x10"s"!,

Av=15x10"s7", 1 =3x1073s,

CA=4x 10 cm and . =8 x '10“9$ Find the th_reshould population

inversion density.

mﬁémzﬁ%qv_-mmo‘“ o -

|
Av=15x10"s7", tg, =3x107s, o A

-

A=4x10"cm and L, =8x10'9s.a€?'ﬁ ng@l'\EFI SShHYT YT YT

AR | |
(a) Find solution of Laplace's equation in cartesian coordinates.

- preforaa e et G F1 g R |

(b) Two parallel planes of infinite. extent in the x and y-directions are

separated by a distance h in z direction have a- potential difference v

between them. Find the potential and electric field in the remon_

between the planes.

xﬁ?ﬂyf%“naﬂﬁaﬁﬁazﬁ#ﬁﬁ@zﬁwﬁh{ﬁﬁwﬁ

Wﬁ%ﬁiﬁﬂﬁv%lﬁ?ﬁ?ﬁﬁﬂ&hﬁﬁﬁﬁﬁﬂ_

EECEEERELIIRIN

3. (a) Obtain multipole expansion of potential due to a charg_ d]c,lnbunon

at a distant point.

Waﬁmﬁw%ﬁmﬁﬁsﬁwﬁfgwa@ﬁmﬂmﬁml
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- Ne”®

is given by W}Z) =
m €,

(b) Show that the plasma frequency
" where the symbols have their usual meaning.

e 26 oAl SMARL, wh = e’ mgﬂﬁiﬁa—“ﬁ%wm

1 o @ ek 2L v
4. (a) Show thata plane electromagnetic wave propag
. experiences an impedance of about 377 ohms.
m%gﬁwﬁmmgwwﬁgm@m
RAT ST 377 3 P HfarEn B CHTTET ‘a"l

(b) Explain Poynting's theorem. /-

ating in free space

ed parallelto

5. Obtain Fresnel formulae for electromagnetlc waves polariz
the plane of incidence and discuss total internal reflection.

Wwﬁgﬁﬁﬁgﬁ—mwﬁ$m¢m?ﬁm
aﬁﬁvamqyfamﬁaaqﬂaﬂﬂa%ﬁmﬁml

6. (a) Distinguish between spontaneous and stimulated emlssnons and
discuss threshold condition for lasing.

@ mqﬁwwﬁﬁwmmaﬂ%@éﬁwﬁ

P g Hifsig

(b) Explam spatial and. tempora‘l cohercnce of a laser beam

awmwgaﬁwﬁawﬁmm—mzﬁmﬁmi\

7. (a) . Describe prism spectrograph for uv region.
. amma}azﬁﬁqfﬁw@a@mmzﬁr*vh#m| |
(b) Exp!am the working of LG plate. = = .
© - LG ufee®m o Sl yolell WHARY |-

8. (a) How is white-light reflection hologram made ?

ﬁﬁ—mwm?htﬂmmzﬁﬁmmé? e

. (b) Discuss thick hologram..
| e e B e dfwg
9. Write short notes on any t“o of the. following :
(a) Metallic reflection. - - (b) -Population i inversion
(c) Grating spcctrbgraph ~(d) Fabry-Perot mterferometer

mea«mmw
3) 9NieH WA . (7) WIgARE SohAT-
@mm ﬁ)ﬁ-ﬁmﬁﬂa
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(FIRST PAPER)

e ———
e ———— e —————

Time : Three hours) [Maximum Marks : 37
Note: Answer question No.l which is compulsory and any other five
questions,
o R 1 aifanl @ gad e 5 e gt @ gov Ao |
[. (a) Wave functions W (X) and v, (x) form and orthonormal set, Write
| and explain the hrlhonormalily of these wave functions. I
TR WAy, (x) 3Ry, (x) wP aneifamia AT 4910 ¢ | g
AT e ) iy fafed ol wr.,rm)l
(b) Show that . |
Yy | 2
@ r=[
Sl )y ke @ qen 2 qRﬁ-ﬂ <10 (e i i calfen 2
2. (a) 9how llml (el ﬁi) '

(i) [Lz ] lhy

(ii) [Lz'py]=—:fmx PR 1,

Gii) [Lyr?]=0 ' 1
(b) Give the definition of a Hermitian operator and show that the

L]

expectation vale - of one dimensional momentum operator is real. 2

efiffrer amaer @ uRvmar & aur w6 e fAfla s\
MY &I T W7 aRAfA® grr 2
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"(c) The Parity operator in one dimension is defined as .pw(")=i\vm_

Construct the eigen state of W (x) the parity operator in terms of for

eigen values + 1.

S Pw(x)=iq,mwﬁrhaﬁ‘ﬁﬁmqﬁrﬁam%|i13ﬂ3ﬁ=f
AL ATell M SRRl @ WA Yy D uel F B 1

3. (a) A particle of mass m is conﬁncd in a potential

V) =0 If 0 <x <L

= o elsewhere :
Find the allowed energy eignvalues and ei gen function for the particle. |
M TEAA B FH e g § g 2
V) =0 . If0<x <L

= ' S

( b) Calculate thc, expection value of the position of the partlcle inthe
eground state. Is this state invariant under parity ?

maﬁwﬁm#m%fwﬁrﬁﬁhﬁm)ma%'
Wﬁaﬁaﬁwaﬁlmuﬁw&ﬁama%wh'

AR 2 |
4. (a) State and prove Ehrenfest theorem.
B W T IqI T 9 3 e R
(b) Use the uncertainty principle to obtain the uncertainty in the
- momentum of a particle of mass m constrained to the volume of a |
cubical box of sidc a. What is the correspondmg uncertainty in the |

Kinetic energy of the particle ? | 443

aﬁr@aﬂmﬁl@mwwaﬂa@wm%ﬂﬁwﬁaﬁ@aﬁm
P TVET HIRA, f%iwamvmméaﬁvm‘ragmaﬁm?
mﬁ%lmﬁﬂﬁmmﬁmaﬁﬁaﬁaﬁzﬁm |




5. (a) The Harmonic

(b)

©)

6. (a)

‘quantum numbers)
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Oscillator Hamiltonian is given as
Xt L, : '

o ¥ X7 In its solution, the first two Hermite

polynomials are given as H (y)=land H,(y) = 2y.Use the recurrence
relation for Hermite polynomials to obtain first four normalized

cigen functions of the Harmonic Oscillator solution . Here y=rx and
mw

I = —

P Give the plot of these four eigen functions and comment
on the parity of these cigen functions. 4
‘ 2
: X 1
SR AT S Bl efeiRYas R @ H—p—-+2mw2x2

2m

mmqmﬁm@mH(y) =1 T H (y) =2y &N
ﬁémﬁ%‘t%ﬂfﬁm%ﬁﬁﬁaﬁmm@mmmﬂ@

Wam?ﬁqrcdcbzr%ecﬁﬁummﬂﬁaﬁqmawmaﬁ

maa?rf%fmaer YerT‘TQJITT-—J . B9 9R 3N Bl Gl
w@r&lﬁawa@ﬂmaﬁﬂﬁawmwaﬁmm

List all-the degene rate states W p¢m(r,0,4) for n = 3 in the hydrogen
atom problem [No need for expressmns, write only in terms of

ll,,,
HESIEY W"ﬂ o <A Tﬂff JERAT W iom(r,6,4) AN = 3 e W=
% forg 9t feoe sravenall ot g2 QRR (@it a0t smavassar
Hﬁ%ﬁamﬂmﬁa‘aﬂeﬁﬁ@éo R I
Normalize the rad\lhl wave function. R (x)= Ae™®©

g ww uwm. R, (x)= Ae™ T ARTchiaxer #Y |

Define raising and lowering angular Momentum operators L .
Obtain the ommutator (L,L] . 3+4

WWWWWWLiﬁWWW.
[L,L] &Y Torr i |
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(b)

7. (Q)

 (b)

Prove the relation . 1

frg DR

L+|£’,m)= J(?’—m)((’+ m+1) /i |€,m+1) |

Consider a simple harmonic oscillator system described by th

-

2
' I x l ) . . ]
l-lamiltonian H = %_ +—mw>x*If the system is perturbed by a
m
interaction H = \x, Calculatethe first order correction to theenergy
levels. | L 344

2

|
TP GRS Iad] ed e, %ﬁﬁe‘lﬁm H-—-l;——+2mw2x2

g1 9ivia & | afe 391 1 &1 H' = ax, gexFeH g1 i fg
W%Gﬁmmﬁwﬁ%mg@ﬁmﬂt 344

Consider a system of two identical spm half part' i aubjected to a
common potential - N |
V() =0 , : If 0 <x <L -
=w elsewhere

Calculate the ground state energy eigenvalue and eigen funcfions for
the system. Show that the wave function is consistent with Paull
exclusion principle. .

- e (mf%wﬁqq)mzﬁwﬁmﬁﬁw

Vi(x) =  IfOogx<L
60 | IA

.qmwélwﬁméﬁﬁwwﬁmma%m

mammqwaﬁwa.ﬁlw@%www
mmfﬁ@ﬁﬁaﬁw‘%l

Write short notcs on dny two ui the fo]low-iﬁg : 2/, x 2

(a)

Tunnelmg effect

([EfeT o)
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(b) Spin-orbit coupling

(c)

(Ra=i—enfde gwm)
Lamb shift
(@ Rroe)

(d) Zero point energy

(fra—fawg o)

PHYSICS (SECON D PAPER)—2013
(Statzstﬁaﬂleclzalztcs and Solid State Physics) |

Time : Three hours]

Note :

(b)

cubic lattices of cell edge 'a’

[Maximum Marks : 37

Answer question no. 1 which is compulsory and carries 7 marks
and any other five questions from the rest which carry 6 marks each.

Symbols have their usual meaning.

e W 1 afard & ﬁwa@ﬁ%lmmrﬁﬁ%

wmwwﬁmmﬁm w3 & yddl B

Wanf%l

Distinguish among canonical, microcanonica] and grand canonical

ensembles. 3.

fafed wqem, qmﬁ%ﬁﬂﬁamﬁwqeﬁﬁ%amﬁﬁﬁﬁ

HRA|

Evaluate the following for simple, body centered and face centered

" PIGHT IR 'a' D TRIRYT, 3 meﬁ—zﬁ%ﬁrﬁa

(i

(ii)

Sredel & ford fAfalRaa srd e 1
Lattice pomts per unit cell
R Yp—apifeaT wTew figal @ e

Volume of the primitive cell -
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(iii) Number of nearest neighbburs | | e
(iv) Nearest neighbour distance
(a) Find out the trajectory of a pamcle in the phase space whlch iy
executing a simple Harmonic Motion of amphtude ‘AL 31

wmwﬁaﬁwzﬁwﬁmﬁq@lw@a‘rﬁﬁwaﬂmﬁﬁ
TR A T HReT © |

(b) What are statistical and thermodynamical entropies ? Dlscuss thelr
merits and demerits. Derive the Boltzmann entropy relation also.3

WWWWW%?WWW?@@W
TN T4 SiecHiT Tl g Al o difed |

3. fa) Derivethe Bose-Einstein distribution function. Give your comment

on the Bose-Einstein condensation. - 3
NA—MECTE FIAROT oot Zea=] WIWWW
W) A oY AR e B -

(b) An ideal Bose-Einstein gas consists of particles with an internal
degree of freedom. Besides the ground state €y= 0 assuming just ol

excited level € is important, ﬁnd the condensatlon temperature of
this gas . ' ' 3

Wﬂmfaﬁﬂwﬁvﬁwmwaﬁmd
T 2| AR T AR =0 IfaRaw, T SN argn ¢
TEAP & 1 5 A F WA 419 B A i | -

4. (a) Whatis Gibbs paradox ? How is it resolved ? 3
ﬁmﬁﬂumm%?mﬁﬁmﬁmmam%? oy

(b) What is partmon function ? For a Canonical ensemble, prove t”
following : . ’ 3
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() p(Ei)lchliilr |
Z

5. (zi) Di!}(éllSS the various types of syimmetry elements and syrﬁmctry
operations present in the three dimensional lattice. Prove that
five -fold axis of rotation is not compatible with lattice. | 3
Brfei wrere § SuRed wafh sagd g wafwRl fhar @
e IR | fig AIRE R Rl o § et o o
8l 81 T | | |

(b) What do you understand by reciprlocal‘ldtt'ice ? Show that th(;

reciprocal lattice of a f.c.c. lattice is a b.c.c. lattice. 3

2hH e R AT T TR § ? quiEy 5 b b.e.c.Sed @
HA ST TP f..C.HID & | v

. (a). Obtain the dispersion relation for a diatomic linear lattice and explain
the origin and significance of écoustic and optical phonoﬁs. -3
v o X s @ ol RISrqoT T e DI
Wmﬁaﬁﬂwwﬁﬂﬂqﬁ#ﬁtﬁmﬁmﬂgﬂﬁmﬁ@l.

(b) How does the Debye model differ from the Einstein model for specific

heat in solids ? What are the consequences of these differences 73

aﬁ?ﬁﬁﬁmwzﬁ%ﬂﬁﬁwaﬁs{mﬁ?mﬂﬁﬁﬂﬁr
a“s%%"?s@rﬁ:rarzﬁtrﬁvmzr’m%? ~ . |

nd and obtain an expression for
| R

S Gl BT &

. (a) Explainthe formation of an idnic bo
its cohesive energy. o
ST T b T Y I B T T
i H |

s e gy =" T S R AT T T A T Nd s (B Y T s e TR Y e A e
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(b) An electric field of 100 V/m is applied to sample Of N-typg

‘ Determfne the current density in the sample assuming. )

_@;nwa‘:a@“ﬂm ﬁwmﬁﬂwwoml

B ST B |

8. (a)

3 frcgeil S war & ? fiegelt 9 & oRei @ Free So@E §

(b)

9. Write notes on any two of the following :

ﬁﬁ%@ﬁﬁﬁﬁﬁaﬁﬁwmﬁﬂﬁmm

(a) Prmc;ple of equipartion of energy

(b). Liouville Theorem

(c) Bragg's law for X-ray diffration in Crystals

“(d) Pauli Paramagnetism -

(arSelt Srpye)

,,

L
[

4

semiconductor whose Hall cocefficent is - 0.0125 m%/ coulOmb
-'036m visI,

e /e, Wmoaﬁﬁﬂﬁamﬁeﬁéﬁmmg'm
I () = 0.36 ree diee?! s R 36 T

What are Brillouin Zones ? How do the effective mass and velocm
of the electrons vary near the Brillouin Zone Boundary ? How isth
first Brillouin Zorne constructed for bec lattice ?

mmahﬁﬁﬂqmmqﬁaﬁqtﬁm%?mﬁq
mﬁﬁbccmzﬁﬁfqzﬁﬁmme? |

DISCUSS the Kronig -Penney model to understand the allowed an
forbldden energy bands for electrons in solld

aﬁﬁﬁsﬂagﬁz%f%maﬁﬂﬁwaﬁﬁﬁmﬁ—r@raﬁmmﬁ
aﬁﬁv—ﬁ?ﬁwﬁﬁaﬁmzﬁml |

-

(mmfa%mﬁmmzﬁrﬁm)
(g3t i)

(ﬁmaﬁm-ﬁo—\’wﬁaé-—ra%*}*rﬁm)
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pHYSICS (THIRD PAPER)-2013

{ (Basic pigital Electronics and Photonic Devices)

[Maximum Marks : 38

Answer six questions in all, including Question No. 1, which 1s

Note ¢

compulsory and carries 3 marks. All omerquesuonscanyseven marks each. -
e W 1 W G B A B SR AR | g e
T & T S 3 0% ¥ | 3 gel A ¥ w7 A B2 |
~ Answer any three of the following :
vt % W Rl o B S E
 (a) Define saturation parameter o fora BJT. What are its values in the ~

active region and the saturation region ? 1

wwaﬁmélmmﬁmmmﬁm

A T Bl & ¢

(b) Show the variation of electron den51ty over th
gion, and the (ii) saturation

' 1

1

e width of the base of -

an NPN transistor in the (i) active re

region. -

%#INPN;rﬁawzﬁenwﬁﬁ@s’ﬁ
(l)ﬂﬁﬁazﬁaﬁﬁwm)ﬂq&’f&ﬁﬁﬁﬁﬁﬁl

(©) How will you obtain an AND gate using NOR gates
#9e NOR ﬁaa%aqmm@mmﬁf%ﬁwaﬁﬁ?

@ Simplify the followmg function :

ﬁﬁf&ﬂ%{ﬂmﬂaﬁmaﬁm

(A+B) (A+B)

o

only. 1

1.
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2. (a)

(b)

(©

©

_ 4.- (a)

- forward bias to reverse bias. 2

R | o 3

' Explain why is the Gate in a JFET heaviiy dOped, while the'channe

@?@Wﬁ%l | , ) . _ Z
(b)

Explain 'storage time' and 'transition time' fora diode switched from

AT IEE A A o § Raw 5 T SER T U Ry
WY AT SR SR Dl GRSy | 2
State Ebers-Moll model and write down the first set of Ebers-Mg]
equations. ‘ 22
W—WWW@WW—WWWW?\E
faferd . | o

Explain the advantage of a Schottky transistor over the n_orrnal BI

in switchig apphcatlons _ 33

W@W%WBJT a%gamﬁﬂma%aﬁmewzkw

is lightly doped. | : | )
ﬂw@ﬁ?JFETzﬁﬁeﬁmeﬁma@tﬁﬁmWﬁm

Why is an enhancement type MOSFET preferred over a depletmru
type for a MOSFET switch ? o i
MOSFET Raa & fog f¥weiie usR & MOSFET 3 anif
Ww%mosmr zﬁrmﬁmé’rmﬁ% e @i 7
DISCUSS the working of an NMOS switch. | )
Nmosmaﬁmﬁﬁaﬁﬁaﬂmaﬁm[ . oy
Az-fnﬁt RTL NOR gate has R, = 500Q , R_= 6500, v =3

v@lt hﬂ. =50 @hoth theqnputs in loglc o . It drives 5 mdent;

e—
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NOR gates. Calculate the output of the driver and the base currents
supplied into the bases of the driven transistors . Assume V, = 0.75

volt of the driven transistors. 3

(sx)f-zmz—ﬁﬁﬁ RTL NOR 7T # R = 500309, R =650,V _ =

(b)

3.6 dice, h, —soama‘ra‘rﬁaﬂwm'o'ﬁﬁmgsw
N(\Rﬁaaﬁmi‘lwﬁeaﬁﬁﬁﬁmamaﬁm
et & a0 3§ @ T 3 el 2 o AR | A e
oifreR @ RV, =075 de WM Al 3

Draw the circu_ft diagram of a 2-input RTL ExOR gate and explainits

“working.

, RTLExOR%wqﬁquﬁa@ﬁamwﬂmaﬁw@M

Draw the circuit diagram ofa 2-input DTL NAND gate. Explain the

function of the base resistance Rb and discuss considerations to

., .
choose its value. 3

: a‘rﬁ'érfﬁDTLNANDﬁemtrﬁwmaﬁTﬁﬁléﬂqmuR G|

(b)

- volt, h,=50 and one input is in Loglc 'l'

' ff) DTL NAND

mw@wwmﬁa%mﬁFIWWﬁmm
2 R P | 3
I a DTL NAND gate, R=2KQ, R= 2K Q' R;=5K Q" Vcc“5

while the second input is

a vanable voltage V Calculate'V, for Wthh the output transistor

gwen
ES 0. 2volt 4

will go in moderate saturation with and o =08Vcg
i § R=2KQ,R=2KQ'R=5KQ" V=5

I AN _soaﬂifqtﬁﬁt‘marﬁ}ﬂiﬁéaﬁ?@%ﬁﬁﬂwwm

Ehe—cnv mné%wa%wmﬁmaﬁmmww
mmo' OSWVCE—OZM#’-WWWW'&[

Tl W |
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(1) Draw the circuit diagram of a TTL NAND gate. 2
Ye a1 yRwer R @i | '
(b) Explain the functions of the Phase Splitter and the Active Pull Up_:f
il Rectex qur b Yei—a9 & ®rd wHssd | 41
(c) Define fan out of a logic gate . 1?
ARl RIS e & B arer A aReT AR | 1’4
1

1

2

(a) Using Boolean algebra, simplify the function
gferm Qs o1 sya ava FEfafad wam @
DR - . ;
[(A.B.C) = AB+BC + AC

(b) Draw Karnaugh map for the following fuction and simplify : 2

Prafifad werm @ R SFT v aargd aun IRega S ;|
f(A,B,C,D) =Y m(0,2,4,56,7,8,10,12.13,14,15) ‘

v

(¢) How will you implement a Half Adder using minimum number of
!
NAND gates only ? 3

]
ahaNAND%Taﬁwﬁwzmammeaﬁ
qaT ? 3

(a) Satethe advantages of an Intergrated Circuit over a discrete circuil.z;

Rwfle uRuy 3 qor i goNee aRed & am qagd | 2
(b) Discuss the steps involved in the fabrication of an I.C. | 5
LC.  fiio & R ool @ e AR | |
(@) Why is a photodiode operated in the reverse-bias only ? 2:3
wieterars @ Rt T § & i v & 2 2

T e
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- (B) Calculate the energy band gap in eV required for an LED to enmt
green llEhI of wavelength 550 nm. '
" &4l LED @I 550 Wlﬁﬂwé@?ﬁﬁmﬂﬁﬂﬁhm
B g as St dve S @ IR eV F @il 2

" (1=6.6x107Js, c = 3x10%m/s) e = 1.6x 10" coutomb) 2
©) E'{pl:un -why.is the phomunm:m ina phomnmns:stor larger than that
in aphmodmde ‘_ ' | .3
‘ﬁ%’m f& Wa‘ﬂm = :ﬁ@m wﬁwmm ST TIRI ARD.
T i R ~ 3
. PHY SICS (F OURTH PAPER)—2013
. (Elecfromagniefic Theory, Laser _
Holography and Optu:al _Ins_truments )
Time : Three hours] ~~ e [Maximum Marks : 38"

_Note‘: Answer Question No. 1, which is compulsory and camies 3 nmﬂcs.
In addition, :iﬁswer any other five questions, each of which carmries 7

WWVWWWWM%WMMWE‘H'_

; .maﬁrﬁﬁﬁrﬁmm%wﬁmlmﬁﬁmm

3Dl BT B | : |
I: Find the reﬂecuon coefficient for a eﬂec(tmmagneuc wave of ﬁequency

IMH mcxdenmormaﬂyonasheelofmnforwhxch o =2 x 10%s/ m and

n=1000, - where py=4mx 10" Thim . 3
lMHanqﬁrﬁﬁgagﬁaﬁumaﬁmwmﬁawﬁﬂfmw
mﬁﬂﬁﬂﬂﬁﬂﬁﬂ@ﬁﬁ?mchxlwslm
FRu=1008,, L g = 4m 10 Th/m . -- 3
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‘ OR/31214dT.

A 5cm long optical cavity produces a lascr beam of vavelength 0.6 pum

Find the mode separation in R

U% Scm ST SRR BIe} 0.6pum TR Qe & R fhver I Hway
2| R urfer o1 ) @ IR -

- A dielectric sphere of radius 'a' and permittivity €; is[. aced in auniform

electric field E Find an expression for the po]arlzatlon surface chargc
7

density. '
7’ I AN AT ﬁgﬁ“ﬁmwwwﬁgﬁwﬁwwwmm
Eﬁmmélwwmmémmwﬂﬁml

3.(a) Prove that U——g DaBEaﬂ(O) where u is the interaction energy, Dqyp

is the equadrupole moment of a charge dr_stnbutlon and E,p(0) is "
the field gradlent at the centre of Dep g

g I u—“gDa,BEaB(O) el u amﬂa:mf% Dy ﬁ’gﬁ— |
anawﬁﬁwﬁag@gaq;wéaﬁ? B(O)?Ba%—‘awaﬁ—mvmw%!

(b) An electric field i in vacuum has the components E —E =0and E =A
cos nx cosnct. Fmd the magnetlc field H Calculate the mean eneryg

~ density and show that there is no mean ﬂux of energy.
ﬁ?ﬁ@ﬁﬁﬁ@ﬁ&ﬁiﬁE =E = OHQJTE Acosnxcosnct%\}
g@aﬁaﬂaumﬁaﬁﬁﬂﬁlmwma udmaﬁma‘ﬁﬁmaﬂ'\'

- iR o St o e sifar TR e 81 - _
4 (a) Discuss plane wave solution of maxwell's equatlons in dlelectncs .

mﬁ%ﬁﬁmﬁa%wﬂwﬁ%mmwaﬁﬂm'

(b) Find phase velocity and skin depth of electromagnetlc wave at 1GH

in coperif p=pg,e=gpand = 58x107slm. IS

a;'“ﬁlGHa‘;ﬁ@—mﬁwaﬂWaﬂﬁ?ﬁﬂT—Wﬁ‘
A '5"3'”'%“ ‘Ho-&= Eoma 58x107s/m., R :
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5.(a) Obtain fresnal formulae for electromagnetic waves polarize'd -

pcrpendlcular to the plane of mc1dence
Wmﬁai#maﬁgﬁﬁﬁgﬁ—wma%mmvﬁ
Tt BT | RS

(b) Find the Poynu ng vector for a plane electromagnetlc wave.

Wﬁ?ﬁﬂﬁﬁﬁﬂw%fmmﬁmmﬁmaﬂml

sions. Find

-

6 @ Dlstmgmsh between spontaneous and stlmulated emls
Emstem sAandB coefﬁaents VR

mweﬁwwﬁnﬁmmlma‘:Aaﬁ?B 1Irrrrzﬁ

() InaH-N Iaser(k 6328A) 4= 200m, R =R =0.98, & = Oilip
107s Av = 10° HZ and n,= l Calculate t and threshold popu]anon

inversion densnty _
H-N, & (= 63288 ) .d = 20cm, R.=R,=0.98, a ROty
107s Av =10 HA mn_ltamtrrga‘mnwnﬁﬁm

a?rf%ﬂfl

7. (a) . D:seuss the sharpness of fringes

made by a Fabry-perot etalon "
wﬁ—ﬁgﬁﬁﬁmmﬁﬁmﬁﬁmaﬁm|

(b) Describe pnms spectrograph for visible reglon

mmemwmwwﬁm|

8. (a) Describe formanon and reconstructxon of a hologram when both

object wave an

-Ws’l@m‘l?ﬁmaﬂ'\’
W@WWWW’T%‘

d the reference wave'are plane waves.

gnﬁelﬂaﬂavha?rfﬁmma’ﬁ’re@w
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. (b) Discuss volume hologram.
" amma A A e ﬁﬁ:‘m
9. Wnte short notes on any two the followmg |
ﬁwﬁ‘vrﬁaa AA P T w ‘ﬂféna Rewforst ﬁvri%rq':
(a) Normal and ﬁoma]ous dispersion

m@ﬂﬁaﬁaﬁmw

(b) Maxwell'sstress tensor
ﬁ'cm'aa ufd g1 Saw
(c) Boundary condition for H and D
H-3R D & aRe-ufge

(d) - High resolution in optical hologram

ﬁmﬁlﬁ@mﬁmﬁﬂﬂ

+4+ 4+



I EXamination,
Three-year Degree Course '

PHYSICS (FIRST PAPER)

" (Quantum Meclzanics)

- Time : Three hours] - [Maximum »»%- ]
. Note : Answer question No.1 which is compulsory and 2 ,‘ ﬁ other ﬁve'_
' quesnons '

(x)-zs/_xe bx - for x>0 |
=0 ~ for x<0

Wmﬁmﬁaﬁgﬁmw
W(X)—ZJ_xe bx

’_ =0 | _ & )
(i) For what value ofx._does P(%) = ' I 1/2

(11) Calculate the expectg.n%eﬁalne<x> o 112

- ‘

RO ey

T«Fl"zl'lf--’l "TFI <X> |
~(a) Obtain the relatmn between probablhty denslty and probablhty flux

- (current) fora:garnele represented byaone dnnensmnal Schrodmger -
equatlon,:E{ﬁfam the Conservation law gwen by this relatlon 4




54 /SHILPI UNSOLVED PAPER
Ca]culate the probability ﬂux assocnated w:th the partlcle for this

wave-function and mterpret your result

| sﬂww%mm%m@mﬁmwaﬁm

: operatbr- for any n..

aeﬁsmasmna%mm T AR T

car), e £3 panded in terms of lhe complete set of cnergy ei genfuncuon as:
AL —ZC U (x),

n are constants ‘

fw(x)(w(x),.x—oam:c LWQEH%) |
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PrafeRad w7 @ fanRa @ -

w(x)=2 CuU,(x) 55 C, Reriw &
___(DShow that (Suifgd f)
L

Ch =_jU: (x) y(x) dx
| 4 '
(i) show that (T3 &)
- SUEG®=66-x)

2P :
J.(x-x") is one dlmensmnal delta function andmther symbols have

their usual meamng

s St Harmo 6 illator. For a -

; 2m e o
glven value of Energy E, wha;: ; e;,:clas_sical tux(ng poml;s of the -

yxo(y)ar dwl(y)whegg:%,‘rxand r—" - ..-'Sho_w the cla,ssic'ally '

%% wr % ? I;rem a’r E\—:I'f W’ﬁﬁnrcﬁﬁ t//o(y)ﬁ‘elT

f“*)may X 2T r—]/ ww@ﬁmlmﬁm

&F. @Y a%aq%@ﬁw@awwﬁraﬁqmﬁ
maraaﬁaﬁvmﬁwﬁsﬁr "
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(b) Wme the genmung M(m assomated wuh Hermite polynonna]s

andusmol!.obmm -
-‘mmgmmmmmwm@ﬁwmm@

n,m,jﬂmﬂnme b J_ L2

| Hem H (y) are the m“" order Hﬂmﬁe Polynomaal?

w

” D@notevaluatethemtegmﬂ :
@ﬁﬁaﬁ%wwmﬁwﬁ% ﬂﬁqf")-“?ﬁi‘éﬁ_T%I

- g

; q%ﬁWW%ﬁmﬁ;:_ﬁw wo(rx) '&ﬁmﬁ g1

5. "(aj Show that -
wis'#ﬁ-
@ .y]—lhz

3
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6 (a) ' Write the angular momenmm operator L.2in termsof g ami ¢ givea

-
' 3 |
¥
; ﬁzzﬁlsZI - o S
. ;mr -‘-.,\
\,\,,

®)

(©

7. (@)

(b)

brief discussion of its agenflmmon }em(é? {!:) solutions separating
out § an ¢ dependences. 4 . - )

BV T AR 2 FgTNoS qa‘iﬁ foiRe won ssy
® 3"_&’”F“""—"F“Y“"’“('f" ¢)ﬁ=“9€r¢ﬁ"«ﬂm &2 ST T &

DISCUSS the ; pamy of the dependent wave flmcudn} @{6) in the
aboxe solution . 25 ? 11/2

mmqmgmwﬁ*(@@ﬁm

B S2 f I : i
% ,
What is the degeneracy of Hydrogen alérﬁ solution ¥ ., (r.6.¢)
belonging to a particular energy ? Calculate it - iz

Rl v wtt @ ford m@mﬁwmw Ve ©0.6)
SHCAT FT € ? THH Aoy aﬁh‘%rin

Give abricf account of the fi Q(aordcr time independent peﬂm‘batmn
theory for the non-dcncmg%?tnsc_ R § 1

T i Uiy Figerm st W ﬁ?&a fAer Ry &1

wﬁitaﬁm'rﬁﬁrﬂf?

&5
Consider a pcnnrb?mon H'= ;bxz to the harmonic oscillator

% nodr o1
pTOblcme% = ————+—kx?

ég. : 2m dx? 2
ofthc ' bmc osc:llalor 21/"

4o 2de2 :
ﬁa}wwaﬁnmﬂw%ﬁmmwﬁm

,@ aﬁa' ~ 2]’2_
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8. (a) Show that a Gaussian anc-funcuon in position space gives anothe{

Gaussian wave-packet in momentum space. Use this rclation to explaj,

T B SuanT § Rfy el W Ao 5
el |
(®) How would yoy reduce a two body SchrdiSee
one body SchrGdinger eﬁuations 9 '
e fefis e W 3 ﬂ
TP WA PRET 3
2. (a) Wnte short notes on symmé, 3 anulfs Ymr'l‘letri(';- Wa",e_ﬁmd'iw

31

of mdlstmgulshable partlcl'

lin
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~ pHYSICS (SECOND PAPER)—2014

(Statzsttcal Mechanics and Solid State Ph ysics)

——

qime : - Three hours] . [Maximum @ 37
Note © Attempt questlon no. 1 which is compulsory and arf;il/ Jother 5

questions. Quesnon No 1 carries 7 marks and other ?rﬁf 6 marks
- each. . . , & ;J’
L (a) Explain the terms : - T {‘?:;;35? " 4
@ - p space | L gg:gg@‘gf .
(i) Phase sp;ace
el AT
"(ii1) ensemble
@iv) ensemb]e average s, -
(b)What are Mzﬂer ll’ldlCCS ? D_@W“ (101) and (111) planes m a cublc
umt ceﬂ - .‘%\w 3

\

(a) Show that

& | 1 . |
whe"e symbols have their usual meanmg .- U241

EETW%MW%I s
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- b ' o k- o YyuowEL l "
(b) How can you cORStIL...  equilibriu  HlefromP( ).w
. a = a(g,p)isaconstant of motion. | |
s, ,‘Y r
(@) P(a), V&1 a= a(q,p)wuﬁimaiaaf Eiﬁ-‘q—‘iﬁ']ﬁ
) e DY B o gHdl g7 .

3. (a) For a canonical ensemble prove the fol]owmg ",x
IARTd AW @ o, a;a‘rﬁ:fbﬁ o g aﬁﬁa??
—E; I,-
5T - - s
(1) ; < W " %ﬁ;
- (i) p(El)—--'e T - £
@) C T ZPS 1°g Ps .

where the symbols havc their usual meaning ,%g T Y ¥

mnﬁaﬁa‘#mﬂxmﬂ%l .f."’%

.!Ji.
i

(b) Use the relation for grand partition functlgg d grand potential

wﬁmwww%%
z = e—.QIT " 5

. to derive the FD dlstribqun. Under h_%r ‘ condltlons will the FDdxsm'l:ami

LA h? ) ] " 24

, &?

and p+dp Obtiin th;%’“?vantk's dlstnbut:lon fora systcm of ghoton;l

Show how this dr?,}ubunon can be denved from the BE distributi
directly. N L . L M

&

(b) Calculate the Eeﬂm energy of electron gasin  copper . Take the dens
of copper’at%’f}() K as 8.96 glcm’ and its atomic welght 63.5 Al
assumgith‘af there is one conduction electron per copper atom-

(ai)'pa_gﬁipa%qumﬁmﬁi$%ﬁmﬁm

P

i BleFl & T @ R wie. favr gra AR
31591 35 a% T BE & fmxor § 29 W agea= 8 990
14 A5 T B Wi Sl &1 R ifor dd @
-ﬁZWWS%mﬁlﬁmmmqﬂ&saaﬁfsﬁ

mmﬁamﬁwmqumﬁ
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v\5 (a) State and PTOV(- the principle of (.qmpamllon of t.m.rg_y Use this’
A principle of energy. Use this principle to obtain the expression for
R\ the specific heat of the solid consisting of N, three dimensional non
) interacting lmrmomc oscillators. 241
(b) Asystem of distinguishable > particles can take only 3 dif! ﬁ.rm‘l{:nugy
stat s, /=0, E, = 1.38x10?1], E =2.76x10?]. ,,{2
The se stales canoccurin2,5,4 different ways rcspccﬂvcly Deduce
the probabihty that the temperaturc 300 K the sysmm may be in
(i) one the microstates of energy E, and a«r'f*j '
(i1) ground states E.

@)mf%mﬁﬂma%ﬁwzﬁwmém&maﬂﬁ@aﬁml
. ﬁﬁqw&maaﬂ"‘rmﬁw

=1 38><10f"] w E,= 276x1 oy
DU 2, 59 4 W'\ﬁa’r” "
ﬁa?m '300Ktr\' e
‘\fgm—amw ﬁm’
(i) 'aiaa aamﬁ ﬁ‘?{‘é" %%1

. (a) Obtain Laue S equations for X—ray dlff racnon by crystals show that -
these are consxsl;i:g? ¢ with Bragg s law. 241"

a} =

b %$ﬁ|ﬁm&ﬂwﬂmmaﬁmm€ﬁ@sﬁ

followmg pmmtwe iattlce vectors

SR mﬁaamamma%mwmﬂm“ﬁ-

5"+53‘—5",
b=-5% +57 +5¢ | ‘
L I |
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where Tk are‘u':nit vectors along x, y and z axes. Also ﬁndl
volume of the priniitive cell. 2,
wEr 6 ’imﬁx,yaz?ﬁﬁﬂmﬁﬁmﬁmélmi}a
ara Wt Ferferd | | o

7. (a) Derive expressions for the binding energy f'or an ionic cry@ Y

Madelung constant for an infinitely long, one dlﬂ'lCIlSl[) 1 ion

/
Madelung constant - of CsC/is greater than thf%pf Na,th
still NaC¢ structure is more stable than CsC¢ sty &- e 3

awmaﬁmmﬁmﬁiﬁmm
N mﬁwmwmmﬁﬁﬁéf&@mmﬁr

Na(:g%ﬁw ﬁ@mm‘éa@'r% W b '*?r Nace?ﬁ\a'ﬂﬁ‘c'a

| Hﬁlﬁbﬁ[#ﬁOZ%{ﬁ%‘lﬂfi’ﬁWWﬁ@ZO?”
| 174ﬁmvﬁam$ﬁﬁﬁﬁvmﬁuﬁfmﬂﬁwmaﬁﬁ
8. (@ cfve ttnat the mgtibn of electrons through the penochc potentid -

| sgl_lds gives rise o the band structure, What aré Bloch Functions 7+
aﬁﬁa%@ﬁﬁsm#aﬁﬁﬁmﬁsﬁmﬁwﬁ
(b)mﬁz@m@‘cﬂ%lm-mqw%?. . .
Differéunite between Debye's and Einstein's theory of latuoe sped

4 ow that the low temperature specific heat of latuce vanf-“
¢ of the absolute temperature, . | 14
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wﬂte short notes on any two of the following :
: (@) Glbbs Paradox and its resolutlon

(b) Thermloruc emxssmn

\ ' '
(c) Bravais lattlces Derivation of Bravais Iattlces for tnchmc and
Monochmc Systems. ;

(d) Vlbranons of one- d1menswnal dlatOH‘HC lattice.
sEhferRad § I Rl € wr fere ﬁrtrriﬁm %rﬁc:m
(a) s E2l ﬁﬁamm T FHBT ﬂm'em o

.

PHYSICS (THIRD P kﬁER)-2014

(Baszc ngztal Electromcs a

ON — OFF- . .
(b) Show the vanat;ﬁm«of the e]ectron dens:ty over the. wxdth of the base ..

J

-(E)mﬁaﬁwmﬁuﬁmn



-
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MoH cqmltom derive a rclation between V (Sat)

2. (a) Using Ebch‘-
a BJT. Draw the graph bﬂwccn

and the saturation-parameter o for
- them in the normal modc.

wzhvmﬁwﬂmrzﬁfaﬁv (san)

qz#—mawmﬂh
mmamaﬂamﬁwﬁmmﬁaﬁvnwm

0N . &
.(b) Calcurblc the input voltage V, that wﬂl dnve ihe trans;stor 10 the

_ edge between active and salumuon regions. 2 i

39 fadt St V, aﬁmaﬂmaﬂgmmﬁqf}nm
Wﬁzﬁﬁﬂa}mﬂq@ml

forﬂ‘e foHG‘Wlﬂg Boolen-ﬁm;

?Fraqa‘lrra;qa;
. (A+B%%(K+Q AGBC 'a@lsa ﬁ?
@ %
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| 4 @ Draw the drain characteristics of a JFET and mark the three regions
.of operation on it .

(b) Show the transfer characteristics of a. depletlon type and an

cnhancement type . MOSFET Which .one is preferable fo%sgyltch

|  applications and why ? _ 4

(c) Draw the circuit ofa MOSEFI" switch. Discuss the sy _,j )

P and load 1mpedance required for the switch. ;zgfg .
(@) JFET & ford 371 wmeifdres @’rﬁ?} I 39 Y ;&R’r‘{ CI| g
A5 B sif ﬁﬁﬂm | . .

ara & SR @ ? - | MR
(m MOSEFT R %7 aRuer sy ot fﬁaa‘)ﬁtﬂ)ammw
Seedl oI eie wREET A R SN iy Pk o
| 5. (a) Draw the . c1rcu1t diagram for A—f :
| con31deratmns for choosmg a value for the Pull up resmtor R
) A 2- input RTL NOR ga *""’has Ry, =500Q. R = 1KQ, vV, = 3v01t
Both the mputs are H}é% gi 4 'O". It drives four 1dentlcal NOR gates

Calculate the outpuﬁ%f the driver NOR. AssumeV g for each of the .
/ .

.driven transmtorsj to be O 75 volt.

_(¢) Define 'Noise Maj
(@) 2—fFay a@%%ll NOR e &I trﬁrqex ﬁrqr @ﬁm g?vr—am
' Hﬁﬁal{%ﬁ##ﬁgﬂﬁﬂ#%ﬁﬁﬁﬂﬁiﬁmmﬁmé
- @) wes ﬁ%ﬁ’rmNORﬂtﬁa’mf Ry, = 5000 R—-IKQ,V _3-_‘
"%Isﬂ%aﬁrﬁéﬂmﬁﬁ'oﬁﬁmgmﬂmNORﬁa _.
| ‘WE‘IWNOR%ﬁTFHﬁWWIﬂ%HW |
A @F e v 075 A Al -
;(“)%?ﬁarﬁﬁﬁe$ﬁrq Wqﬁ#aﬁuﬁﬂmﬁml

-
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6. () Draw the circuit diagram of a 2-input DTL NAND gate. Discuss the

need of a base resistance R, How will you choos¢ its value ?
(b) For a DTL NAND gatc. show that for a modumlbly saturate
roportional to its h, valuu
@) ﬁ‘\ﬁp it 2—frdw ATl L NAND e @1 uRuer 2 a2, gy,
@ R, ) amawIdar @l ﬁaﬂ‘naﬂﬁrﬂlwﬁmw

ZTfoReR @ RRLBN ST WD hy, AT B ISR
7. (a) Draw the circuit diagram of a 3-input TTL NAN}, %dte

(b) Explainthe function of the actlve pull up. gl :
*”1)}0[)01’(10!’131 to ‘the

~ (c) Show that the fanout of the gate is directl g
maximum permissible value of the output tz nsistor.

(3) 3 FRT g@fel TTL NAND ¢ &7 UfRuel f2h7 @f%r?il
(a) vfica gof 3 T H FHAA | &5 >
(@) Ramd & T @1 &7 T ﬁwfa_ TR _a‘s“a.'a% afg,m.

8. (a) List the different steps mvolved _mthe fabncatlon of an Integrated

ClI‘Cl]lt
‘7;'; ransnstor 9.

(31)37&113‘88 qﬁw‘?ﬁ ﬁﬂfw%errﬁr . faf=T awﬁ zﬁ’r qzﬁagf

will produce af ho?ocurent ornot? -~ . .
. (h= 66x1 s,c—3x103m/s AEg-lleV) L]
isthe photocurrent ina phototran51st0r larger than thia

in a Ph@}é‘mde :
ﬁmﬁﬁﬁwﬁmm@mmnm

,'-?’mﬁmmﬁ% Q—mmp

‘ Gmffqam?ﬂqﬁ? : m%m#
)3 $C=3x10*m/s, AEp = | .
(_JW@%'W"}'W:TWg 11eV)EﬁaﬁmW’




B.Sc. (PART -I1T) PHYSICS, 2014/ 67

PHYSICS (FOURTH PAPER)-2014
e

Time : Three hours]

[Maximum Marks : 38

Note Answer Question No. 1, which is compulsory and c¢: wrics 3 mdrkq
In addition, answer any other five questions, cach of wh:ch carrics 7

marks. &5
1. Find the reﬂection coefficient. for electromagnetic wavé"bf: frequency
IGHz incident normally on a sheet of iron for ,whiqfi"-; — 3% 100 s/m
and ,u—lOOO!, where Ho=47r %10~ =T h/m. " 4 |
1GHz3ﬂqﬁraﬁﬁgﬁ§mﬁaw$meWWW
AR B TR R aHaq gsdt @ Rd U o= 3108 s/m AR

JU_IOOOJUO #—1000 w Ho= 4?1')(10 ™ h/m

Hm . hJ“'ind the mode separation in & >

6¢cm ST UhIRb DIex 1.2 g -
}1‘;‘7%%31;11@?&@‘? A

2. (a) Fmd 50 t10/1 of ;‘apl¥ e'gme}y
, ﬁ%&}ﬂf 3 /AR THIBRYT BT B YRR |

(b’) Twolpar Iel planes, of mﬁn}te extent in the x.and y direetions are
’scparated by a dle' of 1m in éhe z direction have a potential
dlfference of 100V between them Find the potentlaf and electric

- field in the reg etween the planes.

xaanyﬁm "mw@ﬁﬂ@zﬁmﬁlm@ﬁw
r E#zﬁ?{f%mam?mov%la?ﬁa%aﬁa}aﬁﬁuﬁ

fyprfegl 2

‘ ﬁltipole expansmn of potential due toa chargg' distnbutlpn

(b) Explam Poynting's theorem.
- WrfoeT g wEEsy |
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dicle
4. (a) Discuss planc wave solution of Maxwell's cqu (tions in a (,c[n
a 1 . *

N
L]

Ho“ will it change in casc ol a plamm ?

Sid 3ORT® N Nawda & wNaoN @ W m';r el B fadey,
Iﬁfi}l\’l QI S Hprel N aE B a7 SR
(d) Find the skin depth at a frequency of 10 MHz.in ulumrmumzuh(_r&
and o=40MWmand y, =1 _
IOMHza%anqﬁrwﬁqﬁﬁmﬁmW@srmﬁmm

4OMU/m =&z, =1
l‘:nd Fresnel formul:;t. for clectromagnetic waves p{olg’nacd parallg

to the plane of incidence and discuss transmitted ﬁi&]ds and energy

¥
flow for the case of total ifiternal reflection. «.w,,;“’*

(a) Obtain an expression for the relative comgbutwn of stimulated an(
Spontancous emission in thermal ethbnum

I ¥IGET A Yo 3R el g & M AT @ fop
TS 2o w2 | &3

O

'(b) Discuss characteristics of lasebi@t

Ww%mﬁﬁﬁ%’aﬂm|

- (@ Explain'the working of L(iﬁate and give its resolving power.

LG ufgsr $t WWWMW—WWf
(b) - Describe prism spectufgmphy for UV regjon. '

(b) savaw &= @ forg TG 7 700 g |
(@) Describe the recordip

and reconstrution of optical holograms.
BT 3oy E2l fmi:r Hﬁﬁrql '
(b) Discuss wlnte@ {i reﬂectmn hologram

v gﬁ? O —
Write short no ?ﬁm X | :

0 any two of the followip ng:
(1) Maxwelj S tensor -




.. (Par t-lll) Xamination, 2015,
CThree—year Degree Coursj

PHYSICS (FIRST PAPER)

( Quantum Mechanics)

| rime : Three hours] : | [Maxnmum Marks : 37
; Note : Answer question No.l1 which i is compulsory and any other five
l

“questions. Questlon No.1 carries 2 marks and rest other carry 7 marks each.
| I N U AiYaT e gieh STt 5 91 UE BT SOk AR
O T 12 3 @ ¥ AR A o W U7 3T @ 2
1. Define orthogonality and orthonormality for wave functions. 2.
T et @ T MR SiR smiFRARIE” P uRaifta SR |

2. A beam ofpartlcles of mass m and energy E is incident on a step
potentlal barries of height-V from the left. Caculate the refelection |
and the transmission cocﬁ"cnents forE<V and E>V. Explam what is
mean by quantum tunneling ?

mﬂgﬁfaﬁ?EWﬁa?Wﬁwwgawﬁnnﬁﬂaﬁ%W
ﬁmﬂ%aﬁr@‘v%mﬁaﬁvaaﬂmﬁagﬁm ;*“/vaﬁﬂ:>va%i%m

.
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(b) Obtair the forms of Pauli spin matrices in a representation in Whicp

al. Obtain the cigenvalues and cig
ol 2 ufell R 3R @1 WU HIrd "ﬁf\\ﬂql

o |

6& is diagon envectors of o and a G,

@ freaor ¥ R G, R
. AR S, D armﬁ’mrl Al SO Wwel+l LIl d
at no two of the three components of the angular momentun,

4. (a) Shou th
sach other, but all of them commute with ]

operator | commute with ¢

cated s Sl WA Qe | & A T A @ B N @ o
FRE T8 FQ AfPH q€ W [ A HRC B ¢
(b) Show that (ewiizu )
[x.py] = ik
5. (a) Write the Schrodinger equation for a particle of mass in a central
potennal field and use separation of variable technique to_separation

of variable technique to separate the radial and the angular parts.

uﬁﬁ%@ﬂ%ﬁtﬁwﬁwmﬁsﬁmm
%@vaﬂ?aﬁﬁmmwaﬁvﬂuaﬁaﬁwﬁml

(b) The radial wave function for the g_round state of hydrogen atom is

-

EIVCI'I as

_Wmﬁﬁwm%ﬁwﬁm%

Y21 _
yr)=|—| —=e 0

Sketch the wavefunction and the pr(')babi*lity distribution function and
calculate the mean value of r in the ground state. |

mwaﬂ?mmﬁmﬁmaﬁmsﬁ?mmﬁ
forg r &1 g w1 sma P

6. What is exchange degeneracy ? Explain how symmetrlzqtlon of the
wave function-can remove this degeneracy by the taking example of
helium atom.

ﬁrﬁmmmg?mmm-g é_cb_\, 5

e ———



r T T AN e A R
| B.Sc. (PART -111) PHYsICS, 2015/ 71
state and prove Ehrenfest's theorem.

7
g T BT foRay ik Rig i
g. (a) Determine the expressions for the first order correction to energy
and eigenvectors of a nondegenerate system by i |
. perturbation method.
Maﬁﬂfﬁﬁam%mmﬁr@r%mmaﬂ?w
A 9oE FIfC &1 WeeE s A |

(b) Calculate the first order correction in the energy of a one dimensional
. harmonic oscillator perturbed by v = 3x :
fret v Rt amadi <o 9 oot 4, RR vie wx e B

9.1 Show that the wave function for a one-dimensional harmonic oscillator -
have definite parity. .

W@m%ﬁﬁwﬁﬁﬁamaméwmﬁ' A1 @ RS fREa
I
(b) The wave function for a one-dimensional harmonic oscillator is givenby.

UhfAffda madt g9 &1 aiTsad 79 8—
Wa(x) =N e ™ H_(x)

Sketch the wave function and the probability densities for the n=0,

I and 2 states. How is the quantum oscillator different than the classical
oscillator ? _ |
n=0, ! 31X 2 g3 & U a7 B+ MR a1 o= B

3eiRRgd HIfIT | FqveH d UH Toied aod O fhg o s & 2

n
n.x° 0" —x ‘

Hn(X)=(—l) c -a——c '

X"

PHYSICS (SECOND PAPER)-2015

(Statistical Mechanics and Solid State Ph ysiés)
#

Time : Three hours] [Maximum Marks : 37

Note : Attempt question no. 1 whichis compulsory and any others 5 questions.
Question No.1 carries 7 marks and other are of 6 marks each.
I (a) Explain the terms: phase space, ensemble and ensemble average. 3

1 TS 2 e AR ¢ AR I, W R wYed A
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(b) Definc and discuss the bravais lattices for a cubic system of axes. 4
sraﬁ%aﬁhﬁawaﬂ%mﬂ&mmﬁaﬁq@mmm%l

(a) Using the method of microcanonical ensemble, deduce and CXpressiop

for the entropy ol an ideal monatomic gas.
e Rt wyea R g1 RRf amed ve awey i @ gugid
foe v aive g P | 3
(b) What is Gibb's paradox ? How is it resolved ? 3

ﬁmwﬁ\ﬁuﬂwm%?mwﬁmmmm‘@

3. (a) What are the postulates of quantum statistics ? 3

T WiRera & i @ @ ?

(b) State with reason. which statistics is obeyed by the following ? 3
W%W%ﬁﬁ%@ﬁﬁmmﬁs&aﬂmwm%?
(1) - Electrons in a metal _
T g § soEEE
(i‘i) Oxygen gas molecul‘esi
RS am
(m) Photons
' BICH |
4, Wnte notes on any two of the tollowmg . o _‘ 343
ﬁw@r@aﬁﬁfﬁ?@ﬁw%ﬁmm%@ I
- (@) Liouville theorem' : :
S CRA L
lb) Canonical ensembk
(c) Electfon'ic Speciﬁc‘ heat
(d) Partition funrtlon and its importance -

WW@WWW
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L@ what are Miller indices ? 'Draw the pl

unit cube.

-1 PHYSICS 2015/ 73
anu(lll)(l]O)and(OlO)fora

010} T | - PIe Hﬂﬂ}m(m),mm@

(b) What is a reciprocal lattjce 2 p | i
- I'rove that the recipr al i
lattice is the direct lattice. e

iy s‘ﬁnéf qﬁﬁﬁmf%afgzﬁqmzﬁmagm

6. (@) What is Van der Waa]s -London interaction 2
(b)mwimﬁm—mm%mma‘cﬁ%?
at 1s Madelung energy ? Derive an expression for binding energy

‘of an ionic crvstal in t
erms of
of Madelung energy. 4

wmw%?ﬁ@aﬁmﬁéwvﬁwaﬂaﬁzﬁ%ﬁﬁ
WW%W@?{J@%W; |

7. - Write notes on any two of the followmg

i 4 @ Rdl <t v Reuroh fiforg |
- (a) Vlbratlons ofa monatomlc linear chain
k. ™ TRATS R e @ T
| (b) Pauli paramagnetism.

. Uk Igrhed - -

(c) Hall effect..

_ 373{ UHIg
(d) Debye model of lattlce spemf ic heat
e fafdne: &or o ¥4, Aiserl

8 (a) Use the relation for grand partltlon funcnon and grand poternal 3

Hafawmtﬁmmna%vﬁa%w

Cz= th-" - L

toderive the F.D drstnbutlon Under what condmons wll the FD dbmbunon
* reduce to the classical M.B dlstnbutlon X

WWWFDWWaﬁ%ﬂl%WﬁF‘DW'
'MBﬁagﬁg‘raTél :

3+3
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(b) Find the number of states for photons with moméntq between p anq
p+ dp. Obtain the Planck's distribution for a system of photons. Shoy,
“how this distribution can be derived from the BE dlstrlbuuon directly 3

aﬁﬁmqﬂaﬁz#ﬁazﬁﬁ@tﬂﬁﬁfaﬂwwa%ﬁ‘ﬂﬁmeﬁ@m
. fp gg faaxon BEa%ﬁWaﬁ%ﬁvﬂagrqﬂe‘rﬂwel
9. (a) Obtain Iaue's equation for X-ray diffraction by crystals Show that
these are constent with Bragg's law

mﬁxmemmmmﬁmrwmﬁﬁ
uearrﬁwzisaﬁm%

(b) Prove that the motion of electrons through the periodic potential ip
solids give rise to the band structure What are Bloch functions ? 3

. 7 Ryg I & £ orgl § s favd W?ﬁfﬁiﬁm
é@ﬁmﬁ%nmww%? S

PHYSICS (THIRD PAPER)- 2015
(Baszc Dtgzta! Electromcs tmd Photomc Devtce,s )

- Time:: Three hours] [Ma&umum Marks 38

" Note : - Answer ‘six questlons in all meludmg Questlon No. 1, whleh I
compulsory and carries 3 marks: All other questlons carry seven marks each

1. Answer any two of the following:
" (a) Design Ex-OR CllCUlt using- NOR and NAND gates

(b) Simplify the followmg Boolean expressron

ABC+ACD+CA . ' |
(c) Diode D, has I = Igy While dlode D has lg= 192 Show that whel

the drodes carry equal currents, the voltages across them are differer

- by amount V-V, =V, /n g2/Tp) -

R 3 & fored a‘rzﬁreﬁ?a"lﬁm e\

| (31) NOR ©d NAND et &l JarT &xd g7 Ex ORUﬁTM EFTFEW
ﬁﬁr gferas oip ﬁ /A ﬁﬁm

. ABC+ACD+CA." |

(@) sEre DA Ie-lmﬁﬁfﬁ’ﬁem‘l@Dﬁ Ie_lgzﬁargqaaerﬁ“
T IR 9 & SR e V-V, = Vi o /Ielw%fﬁeﬁﬂ




v
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(a) Draw two blasmg circuits for a depletion type MOSFET. Under what -'

condmons each of these two arr angements should be used ?

e YR MOSFET & 7 =) qrafdiT qfger q913Y | ﬁﬁ—rr
mﬁataﬁmmwaﬁm?

(b) AMOSFET hasa dram -circuit resistance R, of 100k<€2 and operates
at ZOkHz
‘ Calculate the voltage gain of this dewce as a single stage glvcn
g 1.6 m A/V, r,=44kQ . Cgs=3.0PF, C,, = 1.0 pF and C_ =2.8pF.
T MOSFET T RI—uRa FfiRe R QflOOkQ & 3R I§ 20kHz
W B FRAT ¥ | 39 g @) dieedt A9 @) SioMET i, R &
g,= 1.6 m A/V, r,=44kQ, Cgs = 3.0PF, C, =1 OpFaﬂ'\’C =2.8pF.

3. (a) Draw the circuit of a CMOS 1nverter and explam its working .

(b) Inan RTL gate circuit, R, = 1. SkQ R #3.6kQ, Vee=3y, T, andT |

. areidentical and h_= 50, while h=0.I'T,is OFF andl , isadjusted
i,, to saturate T, with VCE 0.2V, Find the value of I, e

(@) CMOS.sTcrc‘? &1 aRaer Wi o s Em?iwn?vﬁ SRS

(@) T RTL e qﬁuat d R,=15kQ,R_=3. 6 kQ 3R Vee =3V,
'hFE=50, FC = 0.1 EBW%TTHTQEB Gh#%lTOFF%‘ IR |
v -ozvewaTﬁagieaﬂazﬁfaql zﬁrwa‘rf%mf%m-

arcn &l I, @1 A ferepTerg | |
4 (a) Draw the c1rcu1t of a 2 input DTL NAND gate and calculate its-

!

lnput-output char acterlstlc curve. Dl%cuss the tunctlons of diodes
| D andD,. - :
| % 2 faay grel DTL NAND ﬁe B qﬁqet ey den ‘s"\E@_
.l.  AE-fyfg WWEmﬁWWIWDaD @ Bl
l, | o
| B e Eﬁrﬁﬂm
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"(b) Find out FAN out of this gatc given 1 R =2k€2 R.=2k€2; R, =20
KQLV_ =45V, V3 =2V: Vg = 02V; By <200,V 5= 0.7V ang

fo'dlodc.sv —0()5\/
g7 AT Bl lAN airge Fraiferg, R 2

R—"kQ R=2kQ, Ry =20k, V_=+5V,V,
e =200,Vip ,-07Veﬁvem‘|a’r @ forg v =0.65V.

5 (a) Describe epitaxial growth for fabrication of an IC. Explam how

=2V, Ve =02V,

CE(sa1)

isolaticr: between components is obtained in it ?

l!l " (b) Define sheet resistance R_.Draw the equivalent circuit of a
base diffused resistor showing all parasitic elements. How is the

effect of the parasitic elements minimized ? -

(a),lC%ﬁﬁm%%qcm%ﬁﬂuammaﬁaﬁmlmﬁ
ﬁﬁw@%ﬁamﬁﬁquMW%?

sile gfaiE Rs. ﬁqﬁmma"rmlwﬁﬁ?ﬁﬁzsaﬁﬁa%m
_W—ﬁmnﬁﬁammm@m lﬂﬂﬁ?%ﬂﬁ’r?ﬁr
6. (a) Slmpllfv the followmg functlons usmg kamaugh map | |

ﬁwmaﬁmﬂuaﬁmﬁww
(i) f= Zm(0124) Fah o

(u)f—-nM(3 67) |
(b) What is the lmportancc of the Totempole Conf guratton in the ’ITL

@

NAND gate cu'cmt ? |

, WLNANDﬂEWﬁE’IEH—WWWWﬁ@W@W%?
- Draw the circuit of a photo transistor. Write the expression for the collector
current in its active region and draw the output characterlsttcs Comparﬁ

|

its performance with a photo diode. . ' |

ﬁayﬁmzﬁmﬁw@ﬁmﬁﬁeﬁmﬁgwmmm
_Wm%%qmﬁ?mmaﬁm@ﬁq,mmhﬁ
uﬁamﬁaﬁﬁm * W
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| (a) praw the logic circuit of 3 one bit digita] comp

worklﬂg

PHYSICS, 2015 7 77

arator and explain jts

(b) Draw the c1rcu1t fora serlal binary ful] addcr e
giving the truth table

W@mﬂmmmmmmlﬂmm%ﬁgq

xplaln its opratlon

9. Write short notes on any two of the followmg
~ (a) Ebers-Moll equations

(b) Schottky diode
(c) Noise margin. . th |
= 43 S 9T '\‘fﬁ'ﬂﬁ ﬁ’fquﬂmT ﬁ-‘rﬁ‘qq
(3) YaR—Hrer Fefrevor -
(@) vilear sre .
(vr) =TSt Wi

. PHYSICS (FOURTH PAPER)—ZOIS
| ( Electromagnetic Theory,Laser, Holography and
Opftical Instruments) -

Time : Three hours] . __— *[Maximurfl Marks 38

Note Answer Question No. 1 whxch is compulsory and carries 3 marks. In_ -
« addition, answer any other five questions, each of which carries 7 marks.

mmwmwﬁﬁqﬁraﬁaﬁ%mﬁqaﬁrm%lsﬂ% |
ﬁﬁmﬁﬁmﬂmw%ﬁﬁﬁﬁa?mm%l

Estlmatc
L) The Intensity ratio of the two mterfenng beams of llght 1s s )

lhevaluc;f;;&blllt_y 5 @ ﬁwﬁﬁaﬂmﬁwmﬂa g?ﬁ
WWWWWW I




!
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(b) A laser beam operates at a frequency of 3x 10'* Hz and has an aperty,
v

2

of 102m.Find the value of angular spread.

v AR A1 et mgRY wée T gRE 107 Ho ¥, THD vl

AT BT AT FIT DT |
OR/31d1

" (a) Distinguish between spectroscope, spectrograph, spectrometer ang |

- spectrophotometer. 2
TRy, QR IR SR WP IR ¥ e ity

(b) What do you understand by coherence length. A He-Ne ldser has
Av = 1.5GHz. Find its Coherence length. _ ] |
ﬁ?@rﬂﬁ”fﬁ’r T A © | 7% He-Ne R B Av = 1.5GHy,

‘“é‘ sﬂaﬂaﬁmé‘rﬂwﬁml

- 2.(3) Narrate the Einstein's theory for stimulated ermssmn and ﬁnd Emstem S

.‘ relations. .
mmemmﬁmﬁmmwm;
(b) The wavelength of emlssmn of laser is 6000 A and the coeﬁ' cient of;

spontaneous emission is ]O“/s Determme the coefﬁc1ent for the

stimulated emission. - A L e s ;
| U@ R ST B aw-c’}eei 6OOOAH?JT T S T’]TEB 106/@{0‘
Rk S @ fer ONE: T A= ﬁifﬂf%m L

3. (a) How does the shaJpness of frmges made by a Fabrt-Perot etalon depend g

.- onther eﬂectmty of the glass or quartz plates? Derwe an expression:

| for Airy fonnula, and wSIb]hty of the fringes in transmltted beams of light
W%ﬁ—mwﬁwﬁmﬁmmwwwu
- q@eS wte’r B WRrafdar wﬁ‘rﬁ-\rweﬁ %I_"FI'CFFET BT ttwrfh'ﬁ ﬁﬁi"ﬂé




4

'

y Wlmt is holography ? liow 1S 1t diflere

B.Sc. (PART - ~111) PHYSICS, 2015/ 79

nt from ordinary- photography 9

Discuss basic principle of opm.a] holography? Discuss basic principle

of optical holography. l~Iow Y

ill you record and reconstruct a hologram?

Discuss its advantages over conventional photography.

a—ﬁvm%am%??aﬁafmwﬁamﬁﬁﬁwé?mﬁm

| EICUTY b e RiErer <8 e 2R | am9 R st an o o
AT DR BN ? e qﬁa‘ﬁ:m"r B G A IS B

*#ra%‘rﬁﬁamﬁf‘mx

Write down the Laplace's equatior: in rectangular cartesian and spherical

polar coordinates. Find the solution for the equation in polar cordinates

of the potential is independent of¢
Waﬂ?ﬁaawwaﬁrmﬁmwﬁw%@m'
gﬁﬁumzﬁrﬁwﬂﬁmwwmﬁzﬁﬁ%maﬁrﬁw¢ ) R T

“cﬁ-\fa*rs‘rl

6. (a) State and prove Poynting's theorem and discuss its physical meaning. -

mamwmwmﬁmnmﬂmaﬁﬁ
faa=r=m SIS |

(b) Write a short note on elementary theory of dlspersmn

wﬁmw%mﬁﬁﬁmwmﬁmﬁﬁml

. Write down the wave equatlon for the electromagnetlc wave propagatmg -

the
in a good conductor and derive and e*cpressmn for the skin depth in

conductor.
mmmﬁw@quﬂgﬁﬂ Wﬁm$mﬁ1:
e frRay e s A o TewE P f e o

e _
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8. Write short notes on any two of the following :

(a) Methods of population inversion.
ST gfe & QS
(b) Prism and Graling spcclrogrdph for ll.{ region.
IR fasdeor &5 @ R Mo alk AT m;ﬂvmb
(c) Maxwell strcss tensor.
" (d) Boundry condition for g and ﬁ;
EIN{ o uRe—uRr
9 - Obtain Fresnel formulae for electromagnetic Wavcs polarized in the plapg
of i mc1dence and discuss transmltted fields. for the case of total mu,ma|

-reﬂectmn
“'“ﬁqwﬁgﬁﬂﬁgﬁ—mwﬁa%mmaqam
Wﬁwiﬂfmﬁﬁ?swmﬁaaﬁﬁarﬁﬁwma}mﬁﬁam



Sc.. (Part—III) Exammatlon,
PHYSICS

_ Elrst Paper 3

' Time : 300H0urS] = . [MM.37
‘Note : Answer Q. No. 1 Wthh 1S compulsory and any other five

questions. Q. No. 1 carries 2 marks and other remaining are of
7 marks each. Symbols carry usual meanings.

ok \p(x) and y(—x) are two degenerate (with same energy E) -

elgensolutlons of the Schrodmger equation havmg symmetric
‘potential energy function V(x) V(—x) .Obtain, the two

- different hnear combinations of y(x) and y(—x) whlch_
. become symmetric and anti symmetric functions of x. 02

Tafte Rufes S ®aq Vi =V(—x) I SifER SHee
% QR T Ay (T I E % ) e we () ‘-
LR \p(—x) g W) @ y(-x) & B W A a9
qﬁ:ﬁ;mﬁﬁﬁsﬁx%wﬁ%wﬁmmﬁﬁaﬁ
Bl Bl | | v

(a) Write' the. Bom | J \

mterprf-tatlon of the y
wave. function. > X
" 2% 3 (0)
< : .u. 7‘ :l . | ‘
(b)) Which =~ of the \/ .
following “wave. <

functions y(x) are
" -acceptable and un-
acceptable and why?

- Explain. | o
A T Sl w(x)ff. P
B ¥ wheE v

ST & SR H=M?
ST i | £

(f)



‘
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3.

4,

(@) Explain the terms eigenvalue cquation, cigenvalue g q
eigenfunction with a suitable cxample. 0y

,‘—(lx »
(b)  Obtain the condition such that d(x) = Ae ™ becomes an

o d2 ' 2 d 2])
eigenfunction of the operator 0:dx2 +;dx+ X

Determine the corresponding eigen-value. ]

(c) Write the time dependent Schrodinger equation for a sing|,
particle of mass m moving in a time independent potentjy

v (x, , z) and separate ¢. Show that separation constant js

.the energy. |
(37) 3fea TN AR AT THHT, STESAR 3 2Ty
e T W WNERTl 02

~ d* 2d .2b
™ O=—+=
(¥) AT R =t

W §(x) = Ae™™ aﬂsﬁwéaﬁm'mmm
Fifor | 39 A S off o FRE

£ 22 % ferd o R

03

(9) mm%@m%mwmmv'(x,yﬂﬁ
T ST SNSTR Gefieheo R ot seehl srem vy

' . 3

A particle of mass m is confined in one dimensional infinite
potential well. . .

V(x)=0 for 0<x<
V(x)=o0 otherwise
The normalized energy eigen functions are given by

‘ 2 . nnx
. X)= —SIin——
Yp(x) 7 T

@ Plot the three eigen functions and probability densitics
with respect tox forn=1,2 and 3. - 03

(b) Findthe expectation value of the square of the momentum |

Operator p® for the nth energy eigen function. 02

(©) A normalized wavefunction ¢(x) is written in terms of

the complete set of energy eigen functions as
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o(x) = Z Cm W (X)

m=]2 ———
Cr are complex coefficients. Show that

2 1C. P =1

mWﬁ'ﬂ@W@ﬁtﬁamﬁW@ V(x)=0
SH 0<x<L T V(x)=o0-3H, § &< o Al el

nix

Wﬁw% uf,,(x)—\/:smT
(3) xFEFTr=1,2, 3%%&eﬂqasﬁqmaﬁtmﬁaﬂ

Tt S SIRG
€)) Héﬂamia'{%aﬁp maqgmﬁaaﬁqﬁnmna‘fso—vﬁ
SIS & 9NeT I HRE .

(4) U THcIHhd ARIATHT ¢(x) St ST Hel & az
% RN F Y mﬁiﬁaﬁrr@rw%l T]f

¢(x)_ Z Cm\zum(x)
. m=12——
'l C, Gﬁaa@rﬁélw‘fs&ﬁﬁ ZIC ? =1

The n™ energy eigenstate of. one dlmensmnal Harmonic

Oscillat itt |
p gli‘éiﬂgnsﬂ%asWanwmeﬁﬂaﬁél -

2
Va(x) = N, H, (e 0

Where ST&i e B
({2 s s [
_135..@n=DVn

n

(@ Use the prgpertles of Hermite Polynomials and find th; A-
value of Normahzatlon constant V,. . |
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()

©

mﬁzégﬁ,%gmm‘smmmﬂﬁs@mﬂﬁaﬁm' Now

o 9| e oy
Find the expectation value of the potential energy in ¢,
ground state of the Harmonic Oscillator. ' .

mmﬁmm%w-mm%.@ﬁﬁ
site A @ T BT | L s g
The quantum state of the harmonic oscillator is given |
the wave-function A , y
ST e B Faied s i T Hhed E T Ty

21 o(x)= :/Tj‘lllo_(x) * \/glllz (x)

6. ()

- (b)

@D

What is the probability of finding the harmonic oscillator iy
the ground state (» = 0) and in the second excited state
(n = 2). Calculate the expectation value of the energy of

.the oscillator. A .
0) ik &g fm

Where L, and L_ are raising and lowering angular
momentum operators.. 2%
02

(i) [Lypyl=—ilpy

[Lr*1=0
Prove that :
c,06_+o0_o, =41 .
where o, =6, +ic), -and 6_ =0, —ic,, [ is the tW0
dimensional identity matrix. | |
RIisd f& |
@ 2.1 -
LONNY; =S(LL +LL,) +I%
WL+.3ﬁ(L_3ﬂH3ﬁIWaﬁﬂﬂﬂﬁ%ﬂamg'

; 1 : .
i 7 —-2-(L+L_ +L_L+)+LZZ_ |
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@) RIS e - C.0_+G6_0, =4] |

aﬁ q+=cx+i0y w .0_=0-x“l.0-
S SRR e §

(a) (i) Find the degeneracy for the energy level » when the

B wave function of the electron in hydrogen atom is

‘ WV lm: | ) L

(1) Find the eigenvalues of Z2 and L, when the angular

" - part of the wave function for the hydrogen atom

:__ electronis 1, _j. | o SRS

(b) State Paule's exclusion principl;é and explain it with the

| help of wave function of two e ectrons. 02

&

2%

Y

(¢) Calculate the mean value of L-,l—] for the hydrogen atom -

T TN |

~ electron in the state \11_100(7")=_——1-¥[-'1—J e ay,

' | i E Fge "\[T;-C?o
&) ) o ®R » & R swga F e HRE, 6
(i) BIFZISH THIT h FeIFgr o T Hor & Hivft s

I Yy 1. BRI SRS 81 L2090 L, % o qedl

~

. @ T AR | L
(3) U= Tgasi Rigr o awed AR 9 Q& geeeE % Rl

ferd & T et Wi e ¥ 59 Rer @ eeedl 02
(@) TSI W] W geeE A e e 2%

1 (1 2 lay - -.
W;,g,o(f’)‘:\—/—;[;;] - efr' ao o B ik
w8 o (1) 3 s v o

-

4
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8 '(a) Discuss the conditions under which Perturbation theg
. " can be used. Use time independent n01.1~degenmat
erturbation theory to find first order correction to energ§

and wavefunction. o

. ’ 4
(b) Consider a perturbation H = Ax" to the ha,»mo“iQ
oscillator problem. Calculate the first order change iy, the
ground state energy of the oscillator. B

(31) 3 URReIf t wweed R Tod T RIaT a1 oy,
BT ST Gl & | el T Wﬁmtﬁﬂﬂ&ﬁﬂﬁ?&'ﬁwu
HH Foll T AT T B NI GO I AR g,

@) W e dos T & Ol W W OH =Mt 3

QA St T S H A S & G H T R,
9. Attempt any two of the following : »

(@) - Show that a Gaussian wave-packet in position space gijye,
another Gaussian wave-packet in momentum space. Uge
this relation to explain Uncertainty relation in position apq

. momentum measurements. . - |
(b) Discuss Lamb Shift. - 3y
(c) Give the qualitative discussion of quantum mechanicy]
- tunneling through a potential barrier in the context of twq
different experimental phenomena. = - S
(37) fuftr srmeer § wRefiq o TRREA T Bem, g
S § g T Her S S -6 dam g
TBREA B, ¥§ UM EN SRS | T WS % S @
Rerfer 3R Hawr A9 & ST gy @ TeEa 3y
@) o=, R &t e ke 3%
(W) X waiEs TReeel @ wf o g3 fve oy (3R 4
SRR # Faied FRH T i TS Bew SRR 3%
- PHYSICS

~ Second Paper, 2016 .

(Statistical Mechanical and Solid State Physics) =~

Time : 3.00 Hours] . o [MMT
Note : Attempt question-No. 1 which is compulsory and carries 7
marks and any other five ¢ uestions from the rest which carry 0

marks each. Symbols carry their usual meaning, - -




- o g
-
-

12

(a)
(b)

(&)

(W)

(b)

(a)

(b)

- atom. Given. j; = 6.626 X 10—.27 ¢

B.Sc. (Part - Ill) Physics, 2016/ 7

Explain what do you understand by 'statict;

: A o W Sl statist '
and 'statistical equilibri n. How W):)llld )lxso:xcgl)sgtﬁ?tble
ensemble in equilibrium? ‘ 2?2]
Wllaf‘ill“_e Bfrllllomn zones? How do the effective mass and
Lglﬁrgin)ry?? the electrons vary near the Brillouin zon;:
Wﬁw 3R “Gifteria e’ A a1 w1
©? W H fodl B AT 39 K HEA?
et S = €2 et s & oRdim & fre sof
S TG S0 o7 | f5g SR 1 aRad g 272

For a canonical ensemble prove the following : 1+1

FAHT A & ford, smifeiad @t fug Hifsd

(1) zze-—F/‘t

1 g
(ii) P(Ei)=Ee Bl
(iii) Gz“ZPs log pj
5

Show that the classical definition of entropy ¢ = 1og_f-
o h

leads to the Gibb's Paradox. How can this paradox be
resolved? ;

%ﬁ@@ﬁs@ﬁaﬁﬁwm GElog% ] g
=7 RieaTg ferr &1 R & i S A 8?2

An ensemble of N three level systems with energies
e=—¢€y,0,+€g Is in thermal equilibrium at temperature.

T.If B = (kgT)~! and P &y=2,calculatethe probability

of finding the system in the level e=0.

Calculate the Fermi energy of electron in copper. The
density of copper at 300K = 8.96g/cn%51,s and its atomic

weight = 63.5 take on¢ conduction electron per copper
rg-s and

m, =9.lx10"28g.
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(c)

(F)

(|)

()

4. (@)

(b)

()

(@)

5/ (a

(b)

Show that the condition electrons in metals at roop,
temperature form a highly degenerate F.D. gas. )

A -wR, €= - €, 0, + € ATe Al B UE TRty

- gfty dqem o g AR p '———(k,_,'l‘)"' T Peg=2 " i

D em0 & Fon-w F e @ iy i s

a1 o o g 9 wiff sl & ufeer SIE N A
300k W ¥ 8.96 A/QH T IHH! T[] TR 63.5 7
SRR 7 T R e did & TH TWI] H T e

e Bad 81 R B, h=6.626x10727 erg-s &

28
m, =9.1x107" g. . .
7% RERd 5 7 & a9 W 9gsll & s SR U

31 3I9E FD 9 & & |
Use the relation for grand partition function and grand

potential , — ,~2/7 to derive the FD distribution under

what conditions will the FD distribution reduce to the

classical MB distribution. : |

Find the number of states for photons with moments
between p and p + df. Obtain the Planck's distribution for
a system of photons. Show how this distribution can be

derjved from the BE distribution directly.

TR YIS Bod aur el fAvd & g9y z=e 7 &
I9ART s FD faawor yra hiferd 1 fovet sfaeielil FD | faawon
MD faeRoT & T 8T 7 | .
pd p+dp & TA FaT At HIeH & ford el #t
T T HR | Wi & 7 & o < formor
| 7 s 6 97 o BE & faawor @ 39 @
A & TR 31 -

State and prove the principle of equipartition of energy.
Use this principle to obtain the expression for the specific
-heat of a solid consisting of N, three dimensional non-
.interacting harmonic oscillators. 2

The potential energy of a diatomic molecule is given in
termsvof the interatomic distance r by the expression.
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U(r)=—2+2

y m . 2 n

Derive an expression for the equilibrium spacing of the
atoms and hence obtain the dissociation energy.

() ﬁ%m%mmmﬂf@waﬁmaﬁﬁm

| N TR R 7 e a1t Ot evad ARET e B Sig
&I -[aRE o &1 3= au W s @ @Re

(@) mﬁﬁ%ﬁwmmgﬂr%wﬁm

—~U(r —-——i—l-—b%

!11 f!

For d ﬁgmﬂﬁmaﬂaﬁiﬁ%ﬁﬁwwwm
T e et o s g SR

(a) . Find cutreciprocal lattice vectors for a space lattlce defi ned
by the following primitive lattice vectors. -

2 iﬁfﬁﬁa Wﬂﬁsﬁ%%ﬁ%whu w:lcr@qﬁ'ﬂ
'a=,sf+,5}'—,_51€ |

—_—

b=-5+5]+5k .
- F=5-5j+5k | PR
where 7, },i? are uhit\ré_ctbr_s. élohlg- X, y; z a;{eé. |
SRl ; _],- mxyazaﬁﬁ&ﬂﬁﬁmmél
(b) Prove that Ghiy is normal to crystal plane (hk/).
. % Rrg SR chk,ﬁﬁwmaa(hkz)maaél

(c) Provethat ﬁve-fold ax15 of rotation is not compatlble w1th :
- “a lattice.

| mmﬁﬁa@rmﬁsmww“ﬁ@
. Ehdll
Discuss the lattice V1brat10n ofa dlatomlc lattice chain. Eggclyi?
the origin and significance of optical and ae;?;lsgi?al:oms for
- Show" schematically the relative displacem 6

acoustic and optical phonons.




10/ Shilpi Unsolved Paper

@ﬁamﬁmmnj@wﬁmamaﬁﬁﬁamm‘
DY T FHDHE HIAM H I TIT Hed B |
wﬁaﬂawwmﬁﬂqﬁaﬁé‘a%ﬁmaﬁ%ﬁmmmqﬁ
et <t wemrT & R o

8. (a) Differentiate between Debye's and Einstein's theow
of lattice specific heat. Show that the low temperatm.e
~ ° specific heat of lattice varies as cube of the absolyg,
temperature, _ 3
(b) Sound velocities in solids are of the order of C =3 x 103
m/s and interatomic distances are of the order of g = 3 ,
10~1%, Assuming the Born cut off frequency equal ¢,

. Debye frequency, estimate 0p,. S
() m%ww%wmmmﬁﬁﬁz
IS | m@ﬁm?mm#mmm
% U9 % IER F&ert 81 - - 3
(@) SN & @ 3 ¢ =3 x 103 #./4. Far HAIHTET gfty
a=3x107"109. & Fife F¥ 21 A A ArHTH-2TIR 3

fSas sTgftr & seR = 9 O, 1 TherT FHRM |
‘9. Write short notes on any two of the following : = 3+3=¢

. (@) Liouville Theorem and its-.consequencesr
(b) Thermionic emission - |

(c) Kronig Penney Model and band structure of solids.
(d) Bravais Lattices. Derivation of Bravais lattices for triclinic
and monoclinic %rstems. ‘

Fraffa 7 § Al & T aifer oot R
. @W?ﬁfamm(@ggﬂmmﬁq(mﬁm
I HISeT 9 311 1 wR-fom=amg (77) SiTeTeh 1 TRl

~ PHYSICS -
Third Paper, 2016

(Basic Digital Electronic and Photonic De\iices)

Note : Answer six questions m all, including estion No. 1. whi
Wi and carpios 4 - 0cluding question No. 1, which
marks cac, 1 1% 3 mars. Al other questions cary 7



®

(c)
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- Answer any three of the following :

. (a)

Show the variation of the electron de
nsity over th
of the base for an NPN transistor in the = © width

(i) active reglon (1i) saturation region.

- Why is the Gate in a JFET heavﬂy doped while the channel

is lightly doped?
Using Boolean algebra, snnphfy the functlon |

AB+A+AB+B

(d)" State De Morgan's the
s 3 o 1 3 oS

()

(@)

(=)
(@)

(b)

(c)

(37) ﬁﬁﬁNPNm%aﬂWﬁiﬁ@ﬁm ST T <l

R

() wfrmesd
(i) Tgw &7 # Raw
ﬁﬁmmET%ﬂzﬁW@mméﬁaﬁwﬂ%
9 b T e ? |
mmmmmmwﬁw

AB+ A AB+ B
éﬁq;h;ﬁﬁ%raﬁaa?ﬁm

Explain 'storage time' and 'transition time' in a diode gomg |
from forward bias to reverse bias.

frglia a9 @ o I § 9 9 SEE § @hw

AT ST G S AT Hhiford |
Why .is the CE configuration preferred over the CB
configuration for a BJT switch?

BJTW%%&CBﬁwmaﬁaﬁmCEﬁmmﬁmﬁm '

it § I 22
Calculate the input voltage V such that the BJ T is driven

_into saturation with Vg =0.2 volt and o = 0.8 Assume

Vgr =0.75 vold and hgg = 50.

'mﬁéﬁaﬁmvzaﬂmmaﬁl@aﬁawv@

0.2 9icE T 0= os%mwﬁr%ﬁ@aﬁl VBE-O75
T TN hpp =50 AH AL o |



1ﬁSﬂwW&mwﬂmw

®)

5008 g
-—-—'wwwv——“R

V

+ 3yolt

2 7000

S

i

What is a CMOS? Draw the circuit diagram

-« -h and explain its working.
switch and exp f a 2-input CMOS NOR gat,

Draw the circuit diagram 1 ' <
Explain its working for (i) both inputs 0 and (ii) bot
mputs ‘1% :
CMOS a7 3 &2 it CMOs feaa s aRad = i
a1 3T S gHAd | ' T,
5 £3% CMOS NOR 72 & 9Rue fo =i | (i) &
o' 79 (i) < Faw 17 & ford g Hd U G934
Draw the circuit diagram
R, =500Q, R, =800Q, V. = 3 volt. Both inputs ar
in logic '0". It drives five identical NOR gates. Calculate

- the output of the driver NOR assuming Vpg for each of

 the driven transistors to be 0.75 volt.
Draw the circuit diagram of an RTL Exclusive OR gatt

and explain its working. |
(31) 2-Fadt RTL NOR 1 9Ryg R G R R, = 5000,

R.=800Q, V,, =3 diez| & ey wifve '0' F €1 7

Uig 97 NOR 71ef ! el 1 91 NOR & i @
T SRR 98 A gE 6 9ferd aifesed § 9w @

—
am—
e

of a CMQg|

0

for a 2-input RTL NOR wif

(@) Rllm‘q’qﬁﬁo;(ﬁg
| amm‘mmzﬁ

EaDIT ]




(a)

(b)

(37)
()
(a)
(b)
C)E
(@)
®)

(1)

@

(2

(b)
(37)

e Eals Sl
" SSI, MSI, LSI &R VLS

B.Sc. (Part - Ill) Physics, 2016/ 13

A 2-input DTL NAND gate has R=2kQ, R, = 2k
y Al — ?

. =5k L 1
Ry =5kQ, V.. =5 volt. One Input is in logic '1".

Calculate the other input J
Caler . 1put V; such that the output '
is driven into saturation with Ver=0.2 volt el:nd tcl;a—l——]sblségr

Explain the i i in'
inp[zl 2l _meanmg of Noise Margin' for Low and High

f&elt 2-f7aft DTL NAND % # R =240, R = 240,

Ry =5kQ, Vor =5 dlee| T Ay ifoms 17 # 81 g
Ray V; & 35 99 &t o AR R R fefa aifset
VCE=0'2 G\Tv—r?a?ﬂ c=0.85 %meﬁ@wl
frey o s=g ey & o ‘maes Wi @t ord wmeE
Draw the circuit diagram of a 2-input TTL NAND gate. -

Show that it provides for a much faster removal of excess

base charge than the DTL circuit. :
Explain the function of the 'Phase Splitier’ and the "Active
pull up'. ' LrE '

(37). 2-fad TTLNANIj ﬁzwqﬁ‘w oy WifR Rers 5
| quﬁwﬂwﬁwmﬁm.ﬁ.m_maﬁ-

“Thel e a1 ‘Thea o 3w i S faf wwesd
How will you obtain a Half Adder using minimum number .

of NAND gates only? - LT - & .
Draw Karnaugh map for the following Boolean function

and simplify : L o
f(A,B,C,D)=2Xm(0,1,2,4,6,7,8,9, 10, 12, 14)
Ject NAND 1e1 3% =[an AT & SYanT Hich 9 Th-

ﬁﬁ%nﬁaﬁmm%%ﬁsﬂﬁﬂqmmsﬁ

f(A,B,C, D)= Zm(
State the advantages of an

0.1,2,4,6,7,8,9,10,12,14
Integrated circuitovera discrete
MSI, LSI and VLSI? ,

 tinnt : SI, .
circuit. What are the ved in the fabrication of an IC.

Discuss the steps 10%2 Vs fies wRuy & @ o |

[ M E?
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: oo & Riftr = @t FdeE R
(@) IC & o dlode operated in the reverg, b

lain why is a phot
9. (2 EIJ?I)] :]an LE)’D is operated in the forward bias.

(b) Calculate the energy band gap requi
to emit light ofwave—-]ength A= 550nm34
(e =-1.6 X 10'l coulomb, h = 6.6 x 10~ Js,

C =3 % 108 m/s)
(37) m@%ﬁ@ﬁaﬁgaﬁﬁqﬁﬁmnaﬁmmh

& 37 a9 & & ST W 8
@) aRH ) =550nm mmmﬁfﬁm%mmw

mmmmﬁmm&
345[e v,

(e =-1.6 x 101 e, h = 6.6 x 10°
C= 3 x 108 /)

HYSICS
o Fourth Paper, 2016
(Electromagnetic Theory, Laser, Holography and Optical Instrumenty
M

Time : 3.00 Hours ] ' [ MM. 3
Note : Answer question No. 1, which is compulsory and carries ]

marks. In addition, answer any other five questlons each of
which carries 7 marks.
For aluminium, g =3 5x107 s/m, =€y, = No Fmdtheskm

depth § at 150 MHz.

Wﬁm%fm c=3.5%x10" s/m €= eo,l.t Ko - ISOMHI
R &9 T/ § NG HCL |
: Or / 394t .
The coherence length of laser light of wavelength 6328A 1

2945 x 102m. Calculate the numb
er .of oscillations
correspondmg to the coherence length.

63284 A AW ma"rm-—mméws‘z%s x 1070
& | TG TS G Sl 3 S 3% T

A dielectric sphere of radius R and permittivity ¢, is placed i

a uniform electric field Ey.F 0
density using Laplace's equalag;he surface polanzatlon chang

ired by an LED ip org,




r

G

B.Sc. (Part - Ill) Physics, 2016/ 15

%WWWI a | WEE_WW_

' Ne?
@) Show that the plasma frequency is given by f, =——

where the symbols have their usual meaning. =V

. l ' 2

L 2 Ne® |

ReaTeq ST ST, Wp = —— gRT R i &
. N v L
et W T T o 2 |

; 1 | v
(b) Provethat ¥="—"¢ op L 'ap(0)., where uis the interaction

energy, DaB' is the quadmpbfemoment of a change
distribution and E',g(0) is the field gradient at the centre
OfDaB' .’ | | - | i |
- 1, Ol
fg sifsre foh u = _'gDaBE'c.B(O) Siel ?{\Wﬁf%; :
D,p fer-eTew e T a gui g 3l E "a[;(o)' Dyp
¥ 5 W &7 AU B | SRR i S T
(a) Discuss plane wave solution of Maxwell's equations in a -
dielectric. How does it change in a plasma? = ° |
=R gofees § Aaddc & GUETN & gade T A @l
R SR W § 98 A T e? - . .

(b) State and prove Poynting's theorem.
G Y FAEY . g STl

Obtain Fresnel formulae for electromagnetic waves Apola:rized

- petpendicular to the plane of incidence. Discuss metallic

reflection and find the expression of reflection coefficient for
Non-ferromagnetic metal. | |

I T . e, S e - e i & e e
T T AR mmwmma—ﬁs .

T W o forq, R T 1 ST e
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6.

.' (a) Grating spectrograph
o v

(a) How is the laser ]

conventional sources? )
‘ St & SSia T fy

?

(b) Discuss spatial and temporal cohe

S FRRC0T Uo7 Y N G leTeh Shefrererscl

shape and angle of incidence?

ight different from light emitted by the

rence of a laser beam,

EIREEER

: T o
(a) How does dispersion of the LG plate depend- on the size, |

5 e T R 36 T, SRR SR ST H [

Qel

39 ek T 22 | |
(b) Describe prism spectrograph for visible region.

v 8 % 1T FIeH Al &l Fuia HRT

(a) Describe the recording and reconstruction of optical

holograms. How is high resolution obtained?

w1 ST % SHNAE SIR qAMHEIT S JuA R

9 R § Ied fade ST R S § 2
(b) Discuss thick hologram and its use. ,
e Bl w%: SqEnT S} faeE T

Write short Tiotes on any two of the following :

Pt @ Rl @ W SRR R fRaT—

‘
\

N

(b) Polarization of electromagnetic waves

o - g A ST SET

() Boundary cohditiéns for H and D

~ H 3R D & vl - wiew
(d) Normal and anomalous dispersion

WM W At e

y
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7B.Sc. (PattIID) Examination,
PHYSICS
(Quantum Mechanics)
Paper - First

| Time : Three hours] ; [Maximum Marks : 37
‘Note :- Answer Q. No. 1 which is compulsory and any other five questions. . .
Q. No. 1 carries 2 marks and other remaining are of 7 marks each.. |

Symbols have their usual meaning.
WE‘@T1 aﬁaﬁéwﬁaﬁrﬁasmmﬁamaﬁﬁr
Ty S 1,2 3% 1 8 mﬁﬂmﬁﬁm7 @ H 8
e & g e §1 -

1. The wave function_oféparticlein.a box is givenby . .

X N a
W(X)——A[-;J .0<X_<.2 -2
X a.

=A(1——a—) ._2-<X<é

Calculatc the normalization. constantA. -

mﬁmWAﬂmW!

2. Considera particle in a finite ong-dlmensmna] square well potentlal

. B
Y(x)=0 for—-:-<><_<‘2'l

g
=V, for]x|_>-2- ~

"+ Find out the solutions of Schrodinger equatioq for E<V.. Show that
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the number of bound state solutions depend o | the stren

V . Plotthe [irst two wave [unctions and com ent abo
[}

of particle in classically (orbidden regions.

ﬁﬁﬂﬁ@%ﬁﬂﬂ?ﬂﬁﬁﬁﬁ%mﬁaﬁﬁ”@%ﬂ

gth of pmc'“ia[
ut the lunncling

V(x)=0 for—%éx<3

s a
= t —_
- Vo 0r|><| > >

ﬁf@:ﬁ@m%ﬁﬁaﬁ%ﬁnmmmmﬁwn. a1 fafy x|
T M) Teisd % w5 ot gl o TE R Vo# S g
flt &5t 81w @ & wort w1 oS wie GRINCT
FANADE i &9 § Fa9 W 3041 09 6 R
3. Anparticleis initially in its ground state (n=1) in an infinite one dimensiong)
potential box with sides at x=0 and x=a. If the wall of the box at x=a jg
suddenly moved to x=3a, Calculate tl{c probability of finding the particle i,
(). The ground state of new box ' S 2
(ii) The first excited state of the hew box = | , 2%
(iii) Finally, calculate the probability of finding the particle in the first
excited state of the new box, assuming the particle was initially inthe
“first excited state of the old box. PR o W
U6 B0, Th Tofig o1 forra are ot oalid x=0 791 x=a % 9
Tl (n=1) 3/ § §1 R a9 & x=0 W Rug Sox = I
x=3a W [N w R s d s & Br RefeE oo e @
TAfawa @ e Sitd .
(i)wmm-mﬁmﬁmwm 2
(i) T4 sIF9 3 v Fofw s #) T

24
4. (@ Anparticleisin ground state of Harmonic Oscillator v, (x) . Calculate
the expectation values (X)',' (p>, (X2> and <p2> with respéct to the

State . Hence show that
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(@) weh DUl et QAetep * aely BTTWH

geof § ST ﬁmm‘—ﬁ (x). Vo (X)H B1 y, (x) sremen 3
(P). <\> war (p”) e o e

h

x Ap=—
A\.P 5

‘Where Ax = \/(<x2> - (xﬁand

k1%’

Apﬂﬁ(pz)—

() Plot the Harmonic oscillator wave functions for n=1 and n=2 states

@

and calculate the position values x where the probability density

v, (x)l2 becomes maximum. | | a5

n=1 a1 n=2 3EART & ¥ oradl 2o & a1, Berl & ATH

_.Wﬁﬁﬁlgﬁwﬁ%mxﬁmaﬁﬁﬁaﬁmﬁwm

| 5. (a)

6. (a)

i (x)] mEH W W& 17

4 \ . -
Obtain the expression of transmission probability of barrier penetration
for a barrier potential given as 07

%@Tﬁﬁ%ﬁﬁmmﬁwmmmaﬁﬁﬁwﬁﬁﬁm

ﬁméﬁmﬁqaﬁmaﬁ%

V(x)= O for x < 0

,V(‘)—V for0<x<L

V(x)=0 forx>L

Discuss the utility of tunnelling probab111ty throu gh a potential barrier

in an experimental situation.

@mﬁmaawﬁaﬁatﬁﬂa.ﬁzﬁm(qm?)mmaﬁ
YA B GuEEd | |
mutau on relations to show that

Use the angular momentum com
P @ AT W Hﬂzﬂ@ o

'(a:)a%uﬁzrﬁ-ana;rgémwﬂﬁﬂ . 1;/

@ [L,,L_]=2#L,
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(ii)[lﬁ.LJ:O | |
(b) Prove that : ; |

' I

(c) Usethe prOpertles of Paul matrices t0 show.that

(q)mwe@mmm@a@e
(O',A)( ,§)=K:'§+ iE,(K x\ﬁ) - . | W
7. -(a) The ground state of hydrogen atom is

A — 1 1 }? -rfa, o . )
e )’TEEZ) e
-Find the value of r where probablhty of f‘mdmg the electron is maximum, |

(b) The wave function of the electron m hydrogen atom problem s given |
as Y. ,(1,6,9) . What is the energy E, angu]ar momentum 2 and

| L fortheelectron" TR P AT AT WA

(c) How would you dxfferennate between two distinguishable and |
-indistinguishable partxcles ? Use the wave functlon to explain the

 difference. = s \ 2

(a)asﬁmmﬂ;ﬂaaﬂwmﬁmﬁm%

T N %‘:’_m"
wmd(r):\/_;c:(;Je I." %
rﬂ%mmﬁﬁ%wm%nﬁaﬁa&mw%ﬂ%

(a)mmmﬁmﬁmmw Vs (5,0.0)¢
g oo Eav g 7 omm L,y am e § 7 2
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8 T HAT B OHEET R a1y T e ser fade
. 5 A pa g qu”sal X
Using the concept of exchan :

2) -Pt o7 ge degeneracy, expla
g (@ +reray Correction for the f generacy, explain that the first order

: irst excited state of .
smaller in value for triplet state in o ¢ of the Helium atom is

configuration. omparison to singlet state
B O , 45
p) Obtain the first order change in the ground state energy of the

Harmonic oscillator using H'=bx2 g
. sa . .
degenerate pertu ibation theory,. perturbation term in the non-
22

(mmﬁ'ﬁrmm%ﬁmmmmm m@'m
mﬂ.msé“%‘“mﬁ?@?W%%ﬁW%ﬁ%m
.Qﬂgm’aE‘W%ﬁﬁaﬂmaﬁﬁwmﬁm%mﬁm
_ D o o B 4
(a)ﬂﬁﬁm.ﬁmwﬁmﬁﬁﬁ'szzm_mﬁa

gelige &1 AF @ SR o
0. Attemptany two of the following : %
(a) -Consider a hydrogen atom -\}v'hos'e general state is given as 314

S '1'_ . o, e F __ )
=¥ (e el)

(i) Ifa measurement of the ener‘g'iz.ﬁu'/é_ré éa:i:riéd oﬁt, what values
"could be found and with what probabilities 2 P

(ii)If 2 measurement of ]2 and L, were carried out, what values could
be found with w_hat‘prqb_abri_ligies._?_‘A._..fi_,.' At T .

; ' 'freelj 'bét&vesn'x'-—_-()"and Xx=a
L teiaiiEe.- 3%

“(b) ‘Consider a particle of mass m moving f
~ inside an infinite square well potential.
() Calculate the expectation values -

(x), (p). (x*) and (v?)

~with respect to the s)tat_a W, '

(ii)Using the above values Calculate the unce_r'tainty product AX Ap
B e b At am s Yds

l_ \sz_\K(f)—(l')z)and Ap =‘\/(;(p2).— (_PY) |

Y :




>
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equation for Schrodinger equatior,. 2

- 3. A

22/ SHILPI UNSOL bt
(¢c) Writeanoteson continuity

(37) gt ] @l A

- r ! F‘*“"l_ a2 \T
W(F)z—\;—z'_WJtlfl(r)+T3_W3"(). \/a‘lf_ () |

¥ m wa @l .
(a)maam?aa*rqamxﬂﬁmx:amﬁmﬁﬂﬁegqm;ﬁa
wAadE g9 W 8l
() v, e & o sitem st A (x)-(p)-(x) @ (p)a
T I | |
(if) ST AF &1 IENT @ g4 AMEAA T Ax Ap F TR
ST | ‘ |

AX = \/((x2>—(x>2)and Ap= \/((pz)— (p)z)
- (F) TR mﬂw% Hrcaar FHwET W el fakad
- PHYSICS (SECOND PAPER)-2017

(Statistical Mechanics and Solid State Physics)

Time : Three hours] [Maximum Marks : 37

Note‘ : Answer question no. 1 which is compulsory and carries 7 marks and
any other five questions from the rest which carry 6 marks each.
Symbols have their usual meaning,. ‘
T W 1 e R o 5 |9 it @ 2 9y gt A 9
f5=l ufer ol &7 Sev RR R Tee 3 B 3 & | welienl @
AT 3k § g




(a) What are M]“er indices ? Draw ( 1 0] )

B.Sc. '
& (PART-IH) PHYSICS, 2017 /23

and (11 1) planes in a cubic unit

cell. |
Fret gEH F1 B2 el weliy B 3
& iR . 1Ili[a’\:'?’f‘:f(101)Ff=£n(1*|1)Wﬁwﬁ

() Gtate the advantages of choosing the phase space to be spanned by the

iguration coordi -
conrfr:.gma N part?cl‘ldem?tes 'and lhe‘corresponding canonically conjugate
moment 1 parte 0 ur};t Mass 1s executing simple harmonic motion
Determine 1ts trajectory in the phase space |

F 2 m‘%mwaﬂﬁm :
Sh il Thish FSIA & HIE B T
m&wﬁrww%m%'wmﬁmwﬁﬁmw|

Use the concept of microcanonical ensemble to derive the expression

for entropy of a perfect. gas consisting of identical, non-interacting
monoatomic molecules. - : :

Gl 7 F A TH GHNE i A Rl oned o F B

‘Explain the term. degree -_of' freedom. State and prove the law of

equipartition of energy. = . | 7%, s ! S .
EEE-HIE F TR el % guweE e § aaed q

2. (@)
(b)
3. (a):_"ForaCanor.ica] ensemble prove - b 28T Tk, S
frt i Cfa 3 R R AR RR

@ Z=2e " G P(B)=oe
(b)

1
A system can take only'three energy states, El'=0, E,=1 38x10%erg
and E;=2.76x10 erg. These three states occur in 2,5 and 4 different
ways, respectively. Calculate the probability that at temperature 1 00K .
the 'system‘ may be in one of the microstates of energy E,. Given °
Boltzmann constant k=1.38x10"° erg/k. o |

w dy Sae e S sTeEnsi E=0, E,=1.38x10" 37 &

-~

E.=2.76x10-437T, T & 8l HEFFTT %I‘?} EﬂT-r LT m 2,594
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waHdl © mmﬁwmaﬁﬁiﬁﬁ;m 100“1

Fradis k=1.38x10° 3717k 21 "

4. (a) Using the Grand, partition Function derive the Bose Einstein (BE:
. g ' L)

distribution function. | .
TS e @ 3T & oA (BE) S ifvr |

(b) Find the number of states for photons with momenta betweep, Pan
p+dp. Obtain the Planck's distribution for a system of photons, Shay,
how this distribution can be derived from the BE distribution dlreq]

pap+dp$qwaénaréqﬁaﬂ%ﬁﬁmawaﬁﬁm
Wm%ﬁa%ﬁaﬁ%ﬁmwaﬂﬁﬁlaﬁmﬁ
%WBEW@%@@HWB‘IW%I :
3. Attemptany twoofthefollowmg L
aﬁ%@ﬁﬁﬁﬁﬁaﬁwﬂﬁ?}

(a) Instatistical mechanics, what do you mterpret by the terms classma]
limit and degenerate systems ? Show thatin the classical limit

Hrﬁsqaﬂaaﬁﬂﬁmﬁwma%ﬂmmawmﬁ@ww
--%7%%Tsaf%1wmﬁd1mél tscie &

V/N

e M = >>1

Vo o

(b) Explam what do you mean by varience. Takmg varlance as ameésure
of fluctuations, show that (SE) = kT’-C Show thdt the fracuonal
fluctuation in energy in a perfect gas is neghglbly small. .
. oy R 3§ ¥ 2 7 fed B o
gi?mﬁazﬁ? (3E)’ =kT?C, B1 At Elive:d & ge

T Rawd it e ) % o
A Feamer T w7 § areq 3 |

| (© Show that the classwal defmmon of entropy.

log-é- :

hl‘
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leads to Gibb's paradox. How can this paradox be resolved ?
oz R 5 s @ R ofii | firr a1 ferdramar foe
a
h'
3| fumarE & e i e 8

o = log

6. (a) Show that Fermi level in the intrinsic seminconductor lies midway in

ﬁamﬁmﬁﬁsﬁaﬁmmwmmaﬁm|

the forbidden gap. Find an expression for density of electrons in the
conduction band.

m@%ﬁamﬁﬁmaﬁﬁmﬁmﬁ& 2

~ (b) Inan ionic crystal the value of exponentbin the exponenﬁal form of

: 7. (a)

()

repulsive energy a6 ™ is 0.207 A. If the neaist.neighbour distance is
2 07A and Madelung constant a=1.74, calculate the lattice energy per
molecule. Derive the formula used.

TS s i‘m?rafr TFEEATRE s el e F TFAIHE
b @ W 0.207A 81 4% froe Y g 2.07A @ Hedn RS
a=1-743°fﬁ’f%ﬁﬂﬁﬁﬁﬁfaﬂla§’rma?rﬁﬁ! Sy @ ™
T F A FeEl | -
Discuss the formation of allowed and forbidden energy bands on the
basis of the Kronig Penney model. LRSS
m-ﬁﬁm%awma@ﬁéaﬁﬂmﬁﬁﬂﬁaam
FHf| P - |

The energy near the top of the valence band of a crystal is given by
E=-AK? where A=10" JmZ An electron with wave vector K=10"
Jm'is removed from an orbital in the completely filled valence band. -

¥

“"Determine the effective mass, velocity and momentum of the hole.

8.. (@)

éﬁmé@.%mﬁimmﬁaﬁm_ﬁ;-AKz ¥ o6 7 A
A=107% S @ 2 gofa: . o= e & K=100S@ ' A
Wﬁmm%ﬁmmélm%maamﬁ

What are Brillouin zones ? Determine the reciprocal lattice vectors:

. which define the Bril]ou_in zones of bcc and fcc lattices. How is the -

.. first Brillouin zone constructed ? ;
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foreat Sih & g 2 bee @ lec srerel & Breet S &) qﬁ.‘lw ‘
A syeRn Sers SRl g Faffa @R 9od Brepd sy o0
sarn Sl 8 ?

Whrite short notes on any two of the following :

e A R Rl QY ue e Rl i :

(a) Einstein's theory of lattice heat capacity
STeE SO IRAT 1 SMsHerEd Ry

(b) Dispersion relation for a one dimensional diatomic lincar chaip

i Ruetes W 99 & ol @y

(c) Liouville theorem and its consequences

fergfaet T 9 396 GRUTH

(d) Principle of equipartition of energy. Use this to derive the dulon,

0.

Petit's Law.
]

wf%w%w%rﬁmmwﬁﬁﬁaﬁmaﬂw|
PHYSICS (THIRD PAPER)-2017

(Basic Digital Electronics and Photonic Devices)

M

Time : Three hours] - [Maximum Marks : 38

Note : Ans~wer Six questions‘in all, .incl'udi"ng Queﬁtfon.-No. 1, which is
compulsory and carries 3 marks. All other questions carry seven marks each.

mﬁW1W'-@E:W$WWIWW1
AFER & o 5 3 3 ¥ | o et % 3 U 7 it B

1.- Answer any two of the following :
Prafefad 7 @ el @ a7 o AT \
(a) Adiode is operating in a circuit where the diode current is I and the
voltage across the diode is V. If the current in the diode is doubled:

calculate the increase in the di ing
_ e diode voltage V|, assuming v, =25mV.

T IR K s wd o ot s O 1 ol s A
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| a"?FcIHTV ﬁqﬁ;aﬁwwlﬁm vV, =25mV A g2 sErs

an E -OR circuy : IR gates,
NOR NAND A ‘K-Ol{ -\ l

(c) Simplify the following Boolean expression
(A + B)(_§+ K’) '

(A+B) (E"L K) |

7. Draw the circuit diagram ofl 2 2-input RTL NOR gate and discuss the -
considerations for choosing the pull up resistor R...

zﬁéﬁaréRTLNORﬁzmv&qa@mmgammaR
gﬁﬁ%%{ﬁmmmmr@m% T ferdeT e |

(b) In an RTL gate circuit, R —1 5kQ, R, =3.6kQ2 andV —3V Transistors
T,and T, areldentlcal W1th parametersh —50 andh =0.1. If T, is cut

"7 off, find I and I 80 thatV o= =V, .-O 2V -
G RTL?:E trﬁm # R=1. SkQ R—% 6kQ2 31 V. -3VhH:—-50'q’
h.. —01%@1&121?‘»311211‘ wW T, @aﬁ% laﬁTazama @

Ve =Ve —ozvaaﬁﬂ [, T, srrcaaﬂmi
l
JFET. Explain under what

3. (a) Draw two biasing c1rcu1ts for a
rrangements shouldbe used.

mm%ﬁa‘rﬁﬁaﬁr'

| circumstances each of these two
JFET & ﬁ-li'r & ararET qfiqy ST
Yo S 8 T

(b) A MOSFE‘T hasadram—
- at 40KHz. Fmd the Voltage gain of thi

circuit resmtancc R, of 200kS2 and operators

S dewce as a single stage, .
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given: g =1 .6mA/V, rd:—.-'LlI\S}. C = ,3.“ plE, C,=1.0 pFanq (fmr_zﬂ

pF.
T MOSFET &I g-uftay yfedy R, of 200k & 31 Tw 4()K“

w1 w21 g9 g F T T ) i 9w ﬁm
g |
o —1.6mA/V. l.d___.44kQ‘ Cb\ = 3.0 pF. C =1 .0 pF and C;d=2.8 PR

Draw the circuit of a 2-input DTL NAND gate and calculate it inw

4. (a) :
output characteristiccurve. Explain the need of suitable base resistap,

R.
@zﬁaﬂméDTLNANDﬁzaﬂW@mww%m
Priq il 9% S @ B, - W%ﬁgﬁﬁuRﬁaﬂw
& fag=ar S | |
(b) Calculate the FAN out ofa DTL gafe given:

. R=3k€2, R =3kQ, R-ZO}(Q V --+5V V S -2V, VLH l)"02V
 h, —250 \% =0.7V and for dlodesV —0 65V

BE(ON}

e DTLﬁEa?FANaTBEHﬂWHﬁﬁE fem R-31<Q
R=3kQ, R=20kQ, V =+5V, V=2V, vcm=o.2v, h,_,ﬁ_zso
Vo =0-7V 3 SISl & fd V., _0 65V.

5 (a) Gwe the dlfferent steps mvolved in the fabrlcatlon of an mtegratfﬁ:

circuit, .

ﬁﬁ?@qﬁw%ﬁqhﬁaﬁaﬁ%ﬁmwﬁaﬁml

(b) How are IC diodes fabricated ? Draw the cross-sections of two typ

of emitter-base diodes.
Icm%émwﬁ‘%?ﬁm%qﬁaéamﬁrﬁw%
ferr @T%rqs
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(a) Simplify the following functions using Karnaugh map -
(i) f=2m (0. I, 2. 4)
A (Nf=nM (3. 5.0.7)
\ :
frafalRad wedl & & d9 @) wgEm 3 T aE

M w0, 1.2,4)

(=M (3,5,6.7)

(b) Discuss the importance of the Totem Pole configuration in the TTL

)
NAND gate circuit.

l WLNANDﬁE-Wﬁam-ﬁEW%WﬁW
ST : |

 Discuss the theory of a photoconductor and find expressions for the

current gain and transit time. What aré limitations of these parameters ?

o et 3 Ragr @) e S W A F e o7g
:‘ﬁaésdwmﬁmlquﬁ;ﬁmﬁw%?
&
’jr'

(a) Show the systexﬁlof three-bit parallel binary full adder consisting of
half adders and explain its working.
Seued & T gy T AT R
sgeT Hid yuel wEEEdl |

(b) Draw the logic circuit of aone bit dig
operation. |
@ﬁzﬁfﬁmmmﬁmwmwmm
RREIE ' -

ital comparator and explain its

A

o of the following :
m;’ ﬁmﬁﬁﬁ%ﬁ-ﬁ'ﬂﬁ%ﬂﬁwﬁﬂf%ﬁﬁ:
(a) Schottky transistor iteeh T '

Jt (b)C.MOS incverter C.MOS g2l
)
(c)Ebers-Moll equations ﬁa‘(—ﬁla FHIH T

)
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PHYSICS (FOURTH PAPER)-2017
Laser,

(Electromagnetlc Theory,
al Instruments )

[Maximum Markg . 3

Time : Three hours]
Note : Answer Question No. 1, whlc.h is compulsory and carries 3 Ma,

In addmon. answer any other five questions, each of which Carrjg.

marks

mmwmmemmlwamm

37epi BT & |

1. (a) Distinguish between spectroscope, spectrogtaph, spectrometer g,

: spectrophotometer ‘ .

S, R, @aﬁtﬁﬂaﬁtw ZHe] e(ﬁﬁﬁ‘?ﬁﬁn
| OR/31e1dT1

- The mtensny ratio of the two mterfenng beams of hghtlsa Estima;

the value of visibility.

-aﬁmmm@ﬂmﬁaﬁﬁmmmﬁa%a}m
R F A F AT DI e

(b). It what temperature the rates of spontaneous emission and stimulated
emission-are equal, assume that l“SOOOA, k=1.38x10 JK

h=6.626x103* J-s.

59 a9 | =4 mmmﬁmwaﬁ% m%ﬂﬁﬂ

?L=5000A k=1.38x10? J/K, h=6.626x10* Js. -
OR/31e1ET

The electric field of a plane wave is given by -

=10sin (37 x 10"t - nz)l +10cos[3n x10°t - nz ]I,
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) Direction of propagation of wave
(i) type of polarization of waye

(i) the phase velocity

prdt THAE T T TR &y
E_-:]Osin(BTtXlO“t.—nz)ix -l-lOcosI:
Rl 21 9 ST

NOR R

i) T A H THR

(111)“]—&?QIT o

3mx10% —nz]i,

. (a) Define holography Dlstmgulsh between photography and holography
Mention some important apphcatlon of holography

moma&mrmmaaamamm|
m%wwmﬂsﬁ@ml

(b) Explain the basic techmquc of holography Dcscrlbe how aholocraph .
is prepared and wcwcd |
mﬁwmﬁ@wmum%m 3 =
@ 8, @ Aty Hf ‘ _

. Define ultraviolet radlatlon and explair its various classrf' cations. Describe

- the specfr\ograph used in the different reglor; of ultraviolet spectroscopy |

' tions of the ultrav1o et spectroscopy

i ngﬁm@aammmma@m

o o A ok A & R ST @ S e

on-
. Describe the construction and working, of LG plate. Find the expressi
wer.

for the resolving power and dispersive PO | g‘{ﬁ feretauT
LG @iz (uftepr) &t dAT Eriﬂ mﬁmwlam DI
ST T fade g B S T
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5. How does the sharepness of fringes I
on the reflectivity of plate. Derive an expressnon
anqmuted beams of light.

s a1 e foE SR T A
it % Rrd Y W T TS Ry

nade by Fabri-Perot etalon deﬁﬂn s
for Airy Formula Visibility

of fringes in tr

TF Ff-T @A ¥ 5
Pt @t &1 W @ I
- o W SISl
6. Give an elementary theory of dispersion. What is meant by normal anq
anomalous dlspelslon ? .

W%WWWWWIW@WW
¥ o g B ? | "

Obtain the expression for dipole; quzidrupole and OCmpOIe terms for the
expansion of potent1al in higherpowersofr. =~ '
"r%ﬁmw%qﬁﬁﬁﬂﬁm%@'ﬁga agsfgaaﬂtarggam

mmaﬂﬁm

8. Wnte Maxwell equanons fora conducmg medlum Show that fresh water

_ behaves as a good conductor for v < 103 sec” andvas a dlelectflc for

' v>]0,sec T ' SE

-'Wmm%mﬁﬂﬁawmiﬁ@ﬁ%maﬁ

© v<10sec” I%ﬁﬁwmﬁmw v>107sec : %mm
% TG TR B B : T o e

9 'Dlstmgulsh between absorptlon stImulated emission and Spontaneous

emissions, Deﬁne Emstem S coefﬁcrents and obtain relatlve condmons of

spontaneous and stimulated ermssmns in thermal equlhbnum

_aqavirsrur wnqaearawwﬁn«ﬂqmsilmmaﬂ
qﬁwﬂmmﬁrﬂaeﬁmﬁaﬁ amsﬁtas?\q\‘rhwmaa
ﬁwmaﬁm|' ,




amination <

Three-Year Degree Course

PHYSICS

Quantum Mechahnics
First Paper

Time : Three Hours]

[Max1mum Marks : 37
Note :

Answer Q. No. 1 which is compulsory and any other five questions.

Q. No. 1 carries 2 marks & other remaining are of 7 marks each.
& Symbols have their usual mcamng |

9 & T 1 Hﬁaﬁ%wsﬂ%aﬁmsmuﬁwmw

I3 e 1, 2mm%aﬁtﬁﬁraﬂﬁﬁm7aﬁwél
Tl & 9mEr o § :

1. A particie moving in one dlmensmn isina stanonary state whose wave

-

function is given as-
[ 0;

| - x<—a ,
3 m ,- - -
y(x)={4(1+ cos. 7) —asxsa

_ x>a
. O;

-

Find the magmtude of A so that Wy (x) is normahzcd. :
@ﬁmﬁaﬁ%@mﬂmmﬁaﬁ:ﬂqmﬁmmﬁm%

(' Os ' _x<-£1
N . Ttx .
y(x)={4@+ cos —); —as¥=d_
. x>a : _
0, . L
. a_aﬁl :

Ammwmﬁmﬁﬁ;ww

-
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2. The step potential is defined as -

[O r—eo < v < ()

V(x
( 1 Vy;0sxse0

Discuss the solution () of Schrodinger wave equation for a partie|,

having energy.

(i) E<V,

(i) E>V,

Compare the results with analogous situation in optics.

TH R e 59 TR IRaiE € -

0 ;—0:<x<0
V(x)—{vﬂa()(x(oo
mw%mﬁﬁéﬂmmmﬁm
(1) E<V, , g :

i) EB>V,.EN o d
vﬁmﬁaﬂm@aﬁammﬁa}ﬁm#ﬁm

(a) Aparticleis m onc-dlmenswnal 1nﬁmtely deep potentlal well.

0; x<0
V(k)= 0;0<x<a
' 0, XZa
Find the solutions of time indépenden't_Schrddinger equéition for the
particle. Plot the first three energy eigen functions and discuss the
parity of these ei gen functions. N 4%
(b) Show that energy eigen functlons are not momentum ei gen functions

Find the momentum eigen functions. 2%

(a)@wﬁqﬁvﬂqmﬁﬂm@ﬁiqmé

0; x<0
Y(x)= 0;0<x<gqg
0, xX2a
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ST & T Ty g } e annees

Eﬂf \'}Tﬁ‘fﬁq e )

f_a.a—[q - h(l” ‘bl Iy, Jr“ii{ll 11 "'”'”.l" e ” "hf "n‘,!.l ;{¥

1T r aﬂﬁﬂ{l v iy J . ’ o~ )

(b) T 5 Tl sigitg gory
el AT A

4. (a) Provethe following

iﬂ. Lt .
I -Ili‘l li’ ,“nr',,"l ." ':"f [””[ "’,]1-”-”I r/r/{II l?‘:l

HA 311 e AR AR ! A

()l- B r < v L B J . .
thonop mality condition for harmonic oscillator

SolulibnS USING ocnerat: . ,
Ng generating function associated with Hermite

polynomial.

[ H, (€)1, (8)e dE = nz mis

(b) Derivethe classical probability distribution function for the harmonic

mn

oscillator. Plot quantum probability distribution function
2
I‘!’u (§)| where (§=Y x) for ground state of harmonic oscillator &
compare it with the plot of corresponding classical probability
distribution. Calculate the probability of finding a particle in the
classically forbidden region of ground state of harmonic oscillator.
(Given J‘fe‘ézd§=0.l394)
(2) Ww#mmmmm@mmm‘m
| frg fre eTEEmEIRE g g S
[ H, () Ha (8 ¥ e =2 i, .
et Sy % ford wnfaeRa SR T wed &1
| e e .
iR, Faied e T Hd vy (8) T (E=7%) = ST
St o el e & A W @ g

fereroT o & TH & o & gﬁm#ﬁml (R @ Lme‘§2d§=0.l394)

tation relation to prove that

(b)

5. (a) Use the angular momentum commu
() LL=L*-Lz+hlz
(i) LL,=L*~ Lz’- hLz |
(iii) [Lz, L]=—hLz
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(b) Prove that
(i) [Y,Lz]=ihx
1) [py, 'Lz]=ihpx
(i) [Lx,y*]=0
(2) Sfiy W1 TR W & s R AR Ry -
() LL=LLz+hLz
(i) LL,=L*Lz*hLz
(i) [Lz L]=hLz.
(b) Rig Fifm-
() [Y,Lz]=ihx
" @) [py, Lz]=ihpx
(i) [Lx,y*]=0

6 (@) Write the equanon for total angqu momentum operator L7 for

: hydrogen atom problem in terms of e & ¢ DlSCUSS the solution
J’;,, (97 ¢) where symbols have their Usuallmeanmg. -

2 ; 312
1 r
(b) Thc ground state of hyd\rogen atom is ‘I’m (" ) = _(—') e

nlq,
Find the expectation value'of (l/r) | g
@ mmm%ﬁﬁwaﬂuﬂawm L!%che
T ¢, W AR wer R yAM)Bﬂ‘Tﬁﬁﬁﬂ#ﬂ
W diE & e o ¥
(b)mmaﬁaeﬁqwﬁq%

.. Yoo (r):T[_l_J ef”ﬁlo | a

n\ a,

() 1 e w1 st 3
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B.Sc. (PART-III) PHYSICS-2018 /37
- 7. . (a) Find the first order €nergy correction and first order wave funCthn |
correction for the non degenerate perturbation theory.
(b) Derive the eriergy expression for Anharmonic oscillator having the
perturbatlon H'=bx ¢ : /
(@) mﬁw.-ﬁmmﬁmﬁﬁ%qﬁaﬁqaﬁrmaﬁam
ti%a B ﬁtlm H W e ST Eﬁﬁw

3‘1?1'1“ FH Tl H m FARMTI -
8. (a) The Pauli wave funetlon for electron is expressed in terms of spin-

up ﬁmetlon v ,_& spin down ﬁmcu_on y_as.

ih-—q[-"’*):H(‘“)
ot y_ ) yo) oo

Deduce the expressmn for the perturbanon m Hamlltoman on account
of spm-orblt mteractlon e B

| FYY S ¥ :
(b) The wave ﬁmctlon, “,(x 0) Ne{ } 1s glven plot the probablhtyv -

| dens:ty of it & comment on it.

(a) W%mmmwmmmﬁmm \p %ﬁﬁ e

®) R we \l?(xao)‘——*Ne
S ‘e R A
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9. Attempt any
(a) Statcandprov

(b) Give a briel
(c) Show that eigen-v

(a)

(b)
(©)

PAPER 2018
two of the followmg
o Ehrenfast's theorem & give its Physmql g,gmt

account of Lamb-Shift.

alues of Hermitian operator are real g
ei
functions corresponding to different eigen values are orthogop, lgen

WWWWWW@MWWMW
aefear & o) & waEdl -
Sy Ryge @ S fEERr SR
w@amm%a@qmmaﬁ” T
aﬁﬁqnﬁmﬁvﬁaﬂsﬁﬁwmﬁmﬁﬁg, |

PHYSICS (SECOND PAPER )- 2013

-

(Stdtistical Mechanics and -So(jd- State Phys ics)

Time : Three Hours] b R S [Max1mum Marks : 37

- Note :

Attempt qUCStIO{l No. 1. Which i is compulsory and carries 7 marks
- and any other Five questlons from the rest which carly 6 marks each,

Symbols carry their usual meaning.

,mmmaﬁaﬁ%sﬁﬁsmﬁmﬁ%lﬁsmqﬁm

- ()

(b)

mmmméﬁr@sﬁm%@ aﬁi%lﬂ?ﬁﬁ anfsmm%'l

Explain the terms :

~_

(i) Mspace

(i) Phase space |

- Gi) ensemble

(iv) ensembleaverage = AY | ~

Show that various-3- dimensional l'ltthBS can be cla551ﬁed in seven
systems. Describe these lattice systems

@)ﬁ""“@faﬁwﬁﬁm

() puEmy
(ii) sEer nfy
(i) ¥y
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(E)m%ﬁmﬁWWmmWﬁmﬁﬁaﬁmmﬁfﬂ 3
¥ SIS SR @ vl ator

(@) Obtain an expression for the entropy of a perfect gas using the

concept of canonical ensemble. | ’

(b) How are the statistical entropy and distribution probability related

to each other.,

(%")Thq’f%ﬁwﬁfﬁm@mﬁqa%m%%ﬁ@m

Ty i | |
(@)WWWWW%WWW'WW% ?
(a) Derive the Fermi-dirac distribution function for half integral spin

' particles. -
(b) When statistics is obeyed by the. followmg and why 2.

(1) Photons

(ii) Oxygen gas molecules

(iii) Electrons in ametal wire

(a)m-wwm%mwmmwwml

.(@)ﬁmﬁf@ﬁmmm@aﬁmwﬁww%waﬁ7

(1) AL

(i) STerHeH 9 3]

- (iii) fordt ug R # sWEg
Derive the Bose-Einstein distribution functlon Use this to derlve the
Plank's radiation law. Show that the radiant energy per unit volume is
proportionél to the fourth power of the absolute temperature T, |
N s RAOT weR B S G| S I T @
mmﬁwﬁlmewmmmw

W%WW%WW%'
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: !
5. (a) Discuss the various types of symmetry clements and SyMmetry

operations present in the three dimensional lattice. Prove thgy the

five fold axis rotation is not compatible with a lattice. |
(b) Whet do you understand by reciprocal lattice ? Show thag the
1procal lattice of a f.c.c. lattice is.a b.c.c. lattice. l
(%), Bt e X Sufem i oEE T WA GR A Ry
WIWW%MWﬁWWmﬁa
whal |
(@)Wamﬁmwuwﬁ% ?mqﬁawwﬁreﬂ T
H Ford Ao T A STas 2 ,
6. (a) Obtain an expression for the lattice energy of an ionic crystal. Wha1
‘ do you understand by Madelung constant ? _
"(b) The potential energy of a diatomic molecule is glven in terms of the *
oL interatomic distance f by the expressmn

Denve an expression for the equlllbnum spacmg of the atoms and
hence obtain the dissociation energy.

(E)@mmaaﬁmmﬁmmwﬁmuq@@
frmis / onw w1 awR §)

<@)mﬂefrmmm@r%qﬁm
' U(r)_.._+_b__
I‘

@W%lmﬁmﬁqﬁiﬁ% amwmwﬁm‘
I W i g iR |

7 ‘(a) Whati isa Phonon ?Discuss the lamce vibrations of one dlmens:onal |
- monoatonuc lattlce =
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\

eld of 100 v/ is applied to a sample of n-type
semiconductor w

(b) An electric f

hose Haji coefficient is -0.0125 m*/Coulomb.

Deter
mine the current density in the sample assuming
L, =0.36 2y 5!

@) BT 32 T U TV Sa® & Sioih el S sy
. DI |

(@) & TR § HSETETH, wr B Radis FOTES 0.0125
Wt/ Fam, w 100 Fiee/Hiex & Je@ &7 AT S 31 el
I T p = Oaﬁ‘ﬂa’EﬁR_ Y58 W 9 T ¥ 9 o\
I AR

. Discuss the basic facts regardmg the specific heat of solids. How have

they becn explzuned by Einstein's theory ? Mention the limitations of

Einstein's theory and How does it differ from Debye model.

. aﬁ@ﬁﬁ&mw%wmﬁmaﬁhaﬂﬁm W%ﬁi@ﬁﬁ

T S s 2 T ? M e ) T S R @ vE

fear disa @ IR e

. Write notes on any two of the fbllowing :

" (a) Principle ofequipartition of energy.

(b) Bloch functions and ongm of bands in sohds
" (c) Gibb's Paradox

(d)- Elastlc. constants of a cubic Orystal.
Fefafar i & W dR@ =men ik

(@) st ¥ W foee R

(|) =g e Le| 3rEt o '376"? &l mﬁr

() Pisg_wr feme o

(%) 97 firee & yemem 3
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PHYSICS (THIRD PAPER)-2018 = |

(Basic Digital Electronics and Plotonic Devices)
#ﬂ

/
[Maximum Marks : 38

Time : Three Hours]

42/ SHILPI

all. including question No.T which i

Note : Answer SiX questions in
3 marks. All other questions carry 7 marks

compulsory and carries

. each. ‘
o s 1 @ g G A & I AR G 1 S
3 o v 3 o 1 o T A QT 7 S ;G
? 1. Answer any two of the followir, - |
Pt & @ fedl @ @ SE AR 3 h‘
(a) What is the importanqe of NAND Gate ?
(57) NAND Wz & Suaif samdl |
(b) -Simplify the expression Y= ACD +‘K_BCD
(a)mmﬁwmﬁY=Acbj+KBCD R |
(© Stgte the merit of a Schpttky transist'o:r ovér a:BJT. N -
(®) BIT & g1 & sl gifvmex & 10 a?rrﬁn B
2. (a) .Draw the Logic circuit for BCD Adder.
(31) BCD X & @ifors m‘dfﬁ'al
(b) AJFET has an I of 9 mA and aVg,p0f -3V, Find the value of
drain current when V_=-1.5V. - - | gt
(37) TF JFETH I, &1 A6 9 mA, V& 71 -3V & @ @q T
e A v = 1.5V | e ‘

GS(off)




S T TR A Y,

l . (¢ >r

LSeo (PART-11) privsics.2018 /43
:X-OR circuif using,
NOR Gatcs,

v (a)  Design an |
mimmum number of NAND and

(30 NAND 1 NOR
EELEY

(b) Inan RTLNOT gate, RC=500 Q, V. = 5volts . Calculate the base

Ty . . . )
TE ) g s s 7 [EX-OR uftga

current that just saturates the transistor. Given Va0 1 volt and
h,.80.

(@) TH RTL A= & R =500 Q, Ve =5volis 81 39 TR € & 0T
it St ZieT @ Ao wgw & 3 fen @ VCE(SAT)=0.] e
3 h = 80. -

. (a) Explgin the construction and working of MOSFET.

(31) MOSFET &I EEAT 9 gt ERIEES |

(b) In a D-MOSFET determine I . Given I,= 3 mA, V= =2V and
V.. =-10V - | |

GS(ofl) .

(5) AR D-MOSFET # ;=3 mA, V=2V 3RV g = ~10V GRS

& A A B

. (a) dbtain an expressio ‘.
(a7) BiZiRrET § T A
(b) Exl;lain why is an LED operated U
@) e f5 LED & 9 3 @

fa C-MOS invert_é:r and explain its working.

- - o o s AT

(a7) C-MOS z=eT & T gifad @& T T A
gebra, Prove that

(b) Using theorem of Boolean Al o C)
(asm) (ArC)(B+O)=(Ar DAL

n for the Photocurren't. ina Phototransistor. -
3 R T S WW S|
nder forward bias only.

i T@l W gl

. (a) Draw the circuit
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| (H)Wmﬂﬁﬂ%mmmm@m%
_ (A+B) (A+C) (B+C)=(A+B), (A+C)
(a) Comparc the characterlstlcs ofthe RTL, DTL and TTT, L()glc -

llcs
(:ﬂ)RTL DTL @ TTLaﬁ%rm" Ra & Eﬂafmzﬁ R o

Rt

(b) Discuss the steps mvolvcd in the fabrication of an IC.

@) IC%m%ﬁmawﬁaﬁﬁaaﬁraﬁﬁﬁl
8. (a) Writedown thetruthtablc of « half addcr and des:gn 1t5L0glc Cirey
(a;)@mﬁaﬂﬁmmmwmmﬁm,
- (b) Whyis Photodwde operated under reverse bias Gniy ? Calcu]a:,e the
' naximum energy band’ ‘gap for photodmde matena! so that llght of
wavelength 5000 A can produce g pho’:o current | | |
@ qﬁzﬁaﬁ—gaﬁ%aamﬂamﬁéazﬁmm% 7@23@@3
%m%wﬁ%m%maﬁmmaﬁmﬁﬁ&mé
SOOOAWﬁ*ﬁﬁmﬂmaﬂaaﬂa%: |
9 Write short notes on any two of thc foIlowmg
ﬁﬁrﬁ-lﬁqﬂ i3 M a W H@Fﬂ Reufri i%'lﬁaﬁt
(a) Ebers Moll Modcl
(b) .SOIarCell 5
R ¥
- (0 Multlplexcr

’lv‘aﬂﬁm s | i
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pHYSICS (FOURTH PAPER) -2018
(Electromagnetic Theory, Laser, Holography and
Optical Instruments)

p——
fime : Three Hours] [Maximum Marks : 38
Note : Answer question No. 1 which is compulsory and carries 3 marks. In

addition answer aiy five questions, each of which carries 7 marks.
N HEN 1 H IW AR A afEred @ qwr 3 S F 21 3HE
iR fedl dia Swd & s o R @ dE 7 S @2
|, Attempt any two of the followings : , |
(a) What is threshold population inversion.
(b) A relative population or Boltzmann population ratio of the two
energy states at room temperature (T=300K) is 1/e. Determine the
. wavcleng;h of the rediation emitted at this temperature. ‘
(c) Explain spectrum, spectroscope, ‘s;r)ectrographc spectrometer and
spectrophotometer | '
frfafag § fedt & @ W frﬁ‘ﬂql |
(@) @l PR FTHET ISTHAT T -

@ FR ¥ a9 (T=300K) T, Fwil wit = |y e 4

mma@mmqﬁ'lk%lsﬁmm_aﬁqﬁaéﬁ
arelt fafswr & aURe #T 9T IW SN

(%) Szn, Wagis, WaTEN, DRMa T SRR W@

R

- (@ Write down the wave equation for the electromagnetic wave:

- Propagating in a good conductor and derive an expression for the skin. -

| d‘?Pﬂl'in the conductor.
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(b) Calculate skin depth for an clectromagnetic wave of ”C(lllcncy
<

100MHz in Copper (permeability - _zlnx](J 7henry/m ang

conductivity=6x107 mho/m).

(a)ﬁﬁﬁaﬁ@ﬂm@aﬁﬁaﬁﬁgﬂwwfﬁ%m
arﬁasmm‘i’aﬁﬁmmamfrmﬂw%$ﬁvmmm

ENIELY
() looerzmﬁrﬁrﬁgﬁgsaaﬁﬁm%ﬁﬁﬁﬁnammqﬁ

ToET SRR (zﬁmﬂw =4qx 107 gl q9r WeHd =6x1(7
wi/d.)

Obtain the geoeral boundary condmons that must be satlsﬁed at the
interface when an electromagnetic wave passes from one medium into
another medium. Use these to derive Snell's law, -
maﬁéﬁqagaaﬁﬂm@wﬁﬂ;@wﬁarﬁéeﬁé
qﬁxﬁmqﬁwmaﬁﬁqﬁm&aﬁa%aﬁmweﬁml
T ST B Wa Ed & S

State and prove Poyntmg theorem. Hence calculate the rms values of

electric and magnetic fields for a llnearly polarlsed He-Ne laser of 1350
- W/m?,
mmewmmmn g e 1350W/m? T
mgﬁaHe-Neﬁm%ﬁgﬁwgmﬁwéﬁmaﬁme
Hifom) -
(@) Define holography, Dlstmgmsh between holography and
photography by writing at least five points.
(b) Howis wh;te-llghtreﬂectlon hologram made ?

- (¢) Discuss thick hologram and its use.
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(an) et & qRmiNa @S @etm) st Wit 8o gie
el &l foraat e @l
(/) N0 YD QST genar B A s o
(F) WS QAT T SHE I @) [aam afn
What are infrared radiation. Give the construction and working ol
spectrographs for studying inlraredspectra. Discuss the propertics and
applications of infrared rays.
STath AT o §1 ToRe ffi & wegE s 8 W @
W-WWWWMHW|W%W%WWHWﬁW
sed@ BRI -
(a) Describe the construction and workin g of'a Fabri-Perot interferometer
and deduce an expression for intensity distribution in the fringes.
(b) Two F.P. interferometers have equal plate scparation but the

coeflicient of intensity reflection are 0.80 and 0.90 Deduce the relative

width of the maxima in two cases.

'(M)%ﬁ-ﬁﬁaﬁmﬁﬂmaﬁ?mﬁfﬁmaﬁaﬁmw

Bredyor F dierT STdeA b1 et S Ml

(a)ﬁmmmwosoaﬂtogomww%
W%iﬁﬁémwmaﬁmﬂ@é

& TR FRT |
(a) Explain the concept of Coherence. Discuss temporal and sp

coherence. Illustrate them with the help

ati_al

of suitable experiment.
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48 /SHIL
A=660nMm has wave (rains

- . ( \, “ .S' .5 )
(b) Ifalightof 20 long, what s its (1) Cohere
length (i) Coherence time.
ar a gehedl el
a1 avfa afsrn 1 farr wATT BT ST Ty
) H, bl %I

aﬁaﬁé‘nzoxﬁt,ﬁxmﬁ)

(37) Hell WA gl | AaArH wE A g

i en Herwd
(@) AR 660 Fandiet qreed & ST
Wmﬁ(ii)aﬁﬁimmmmm,

9. Attempt any (WO of the followings :

(a) Write the formula (or the resolving power of the LG plate graving

dition. Calculate the resolving power of LG plate of

| incidence con
fractive index 1.35 when light of wavelength

- length 10 cm havingre
0
5000 A falls oniit.
(b). Write the Laplace equation in Cartesian coordinate, polar coordinate

and spher_ical polar coordinates and give its importance.

‘ (c). Describe continous, line and Ban‘d spectrum.
J Preifen & i @ F SR AR
(ar)mfaﬁama:raawﬁmﬁﬁﬁ;m‘mtazﬁﬁﬁamng
fafigw) 10 Qdt TaE T 1.35 aTqaﬁ?ﬁa;aﬁﬂLGQz,a%ﬁﬁﬂ
w‘aﬁmaﬁﬁqaamm 5000 A TOREF B TE T
. wa |
* @).Waﬁwaﬁmﬁwmwwﬁﬁﬁm
§ oy o ot e b R
(%) T, i o dve (shen) Vg v -



B.Sc. (Part-HT) Examination,

Q‘llree-—year Degree Course

PHYSICS
FIRST PAPER
(Quantum Mechanics)

Time : Three Hours]' [Maximum Marks : 3"

Note : Answer question no. 1 which is compulsory and any other fiv:
~questions. Q. No. 1 carries 2 marks and other remaining are of J
marks each. Symbols have their usual meaning.

9T W&AT 1 Afyard @ qen swe aifiRaT ure oy weHl &1 S

<Y | weT g 1 2 3ih BT 8 3R A9 3 F I J&D 7 3idhf 41
: %lu—ﬁaﬁz%mmaqaign

1. w(x)and y(—x) are two degenerate independent solutions of Schizodinger
_ equation for Symmetric potential V(x) = V(—x). Find: the appropriat:

linear combinations of these two sclutions such that those are symmetric

- and antisymmetric functions of x. | Cae T [2*

Fafafa fava x) = —) & /ey l,u(x) oI 7 (o). Sifore e
$aﬁﬁmm%|ﬁﬁeﬁ$eﬁﬁw%@wmm
a%ﬁ:‘mlﬁﬁﬁxa%ﬂnﬁrﬁraqqﬁmr&r%we‘rl

2. The wave function of a partlcle movmg freely m51de an infinite potentie
well of length ais glven as | '

(x)— ¢1( ) \/—-¢3( )+ \/—¢s(x)

- Where ¢ (x)= \/—Sm(

| (a) Fmd A such that W(x) gets normalized. -
(b) If measurements of the energy are carried out, what are t

'that will be found and what are the correspondmg pI‘ObabllltICS ?
[2+3+2—7]

) and niass of particle is m.
he values.

~(¢) Calculate the average energy.
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AHTS a $mﬁﬂwm$mmﬁaw@mm%

AT e =1 8
3 1
W(x)=‘_\/:_2—'¢1(x)+\/'1%¢3(x)+\_[7—6¢5‘(x’).
NE ¢n(x)=\/-gSin(n :rrx) g T BT BT EHH 1 %\*j
(a) Aaﬁrmwﬁﬁ?ﬁﬁmﬁﬁ?wmqﬁgﬁﬁaml

(b) memzﬁwmmmaﬁ?mwaﬁmﬁw

a1 gl ?
(c) 3FT HoAl Pl ITOAT BT |

3. A particle of mass m is moving in a one- dlmensmnal potential we]] o

finite depth defined as

. - -a a
V(x)=0for —<x<—
x) or > X >

=V, for lxl>§

Find the solution of Schrodinger equation when E < V, by graphical
method. Obtain the energy eigen values and symmetric, antisymmetric
~ eigen functions. Give the plot of one symmetric and one antisymmetric

eigen function. i

Wﬁ%mélﬁﬂamaﬁwﬁvﬂmﬁmﬁm

- Hx)=0 =g ———<x<—
2 2

=V, 9 |x]>—
2

E<V a%%a&ﬁ%mmmgammmmw'
‘WWWWmﬁf&ammﬁﬁfmmﬁm
.W'Wﬂqﬁﬁeﬁ?wmmtﬁmﬁww'



§

@

Plot the wave functions W, (x) w
1

B.S
Using recurrence relatiop betwe ¢ (Part-I1I) Physics - 2019/ 51

higher order Hermite POlynOmLcn Hermite polynomials, find the
H,(y) = 1 and H (y) = 2y, tals H,(y), Hy(y) and H ,(¥) when

The solution of Sc¢
hrbdmgc.r €quation for one d
harmomc oscillator is Written as : ne, dimensional

2

Wn(x)::Nan(y)eT wherey=r'xandn=0 1,2, 3

Find the Normalization Constant N
ne

---------

parity. - ‘ (*) and y, (x) and discuss their |
| [5]

T HO) =1 W) = 2y8ﬁisfa§qﬁa‘ra%mﬁm‘

mmmaﬂmmiﬁmmm(y)ﬁ(y)

e Hy(y) B U< iR |

0

| WWWW%WWWW%W%

2

(//(x) NH (y)e 2 G131'}’—1‘}'{ n=0,1,2,3.........

- 'WWN Wmmzﬁlﬁm w, (), wl(x)Ff?JlT‘
| _w(x)mw@%qwsﬁwmﬁﬁﬁﬁﬁﬁm;'

AT

| Usmg the uncertamty prmcxple show that the lowest Zero pomt

| ) o -
‘energy of harmomc oscﬂlator is -—2- e (2]

W%mﬁmvmmagasﬁsﬁﬁﬁwamﬁ

Wﬁwwﬁqmmm 2y m.

@

Define L. and L_ and prove that

L. WL_a%qﬁnw%ﬁ@ﬁf@ ag"%'q o -

[L,, L.]=20L,

'(11) [L,, L. ]——-hL
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| L Y+ I
i) L= (Bt LL)+L:

(b) Prove that :
fRrg AT 1
@ [pe L]=-1PPy
G [L.. x]=iy-
(a) The ground state of hydrogen ‘atom is "given as : -

: | __l' i _1_ 3lzexp s N
W, o, o(")'— \/— @) a, Fllld
Fmd the probability distribution function for the ground stage

Find the position r at which probablhty of ﬁndlng the electrop
- [21/2]

‘- [4+3=7]

6.

will be maximum. -

_a@mmga%aeﬁaamﬁw%

w (r)-—L'—I—-mexp-'—" |

10,0 \/;ao "\ a, |
a—ﬂaaawzemmﬁwﬁawwmzﬁm|w'
Wrafrm:rﬁzﬁrf%«lﬁ\ﬂsnsdeqwzﬁtﬂﬁwﬁaﬁmﬁiﬁm

e wnft , .
(b) Find the eigen values of the operators 72- and L for the
following states : ~ - R
| ﬁﬂﬁ‘-rﬁczamawaﬁzﬁmm L2 aen L zf‘:an?ﬁsaﬁ
) -(i) % @, 9y ) BLG
(C) ~The angular part of the wave functlon 1s descrlbed by the follow-
lngequatlon ' i e Gadd :

e O=3 [0 b 21, ]

If“’e make a measurement of L. what values w1ll we obtain and-
with what probabllmes 9 [2/’]




r

7. (a) Explainthe concept of Exchange degeneracy.

B.Sc. (Part-III) Physics - 2019/ 53
wwmwﬂuwﬁrﬁrﬁ—rﬁmmmﬁmw%:

p(O, )=, +7,, 421,

IS 9 L. &1 7109 BN Q1 89 DA- A9 U BT 9T 95

AT B IR a7 gRfr ?
[2']

fafra sraasar @ e o 99=msd |

(b) Discuss how the exchange degeneracy is broken for the excited

state of Helium atom. Explain the role played by exchange integral

and discuss why parahel:um energy is higher than that of
orthohelium. | [472]

ﬁaﬂmm%ﬁf?ﬂﬁmzﬁmﬁmﬁﬁﬁw
ayedT fha yeR wiea et 2 | fafvmg warea & agaH o

.maﬁw%m%mﬁaﬂﬁmﬁaﬂaﬁﬁﬁw@

341%125 i Bl B |

(a) For Pauli matnces evaluate the following : [3]
@ (o0, ~0,0;) S
iy (o.0,+0,0.) =

’ 2]

(b)  Show that :
B -+ x 8 o
‘(&)1')(5-!3’) ZB' (AxB)

(C) Obtam the f' rst order energy correction for the. ground state

of harmonic oscﬂlator when it is perturbcd by thb POte"E;‘Il

g%;ﬁb;;ma%aﬁumﬁmﬁﬁmqﬁaﬁaaﬁ
uaﬂﬁﬁgiar"é‘l ) |

e ——————
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Attempt any “two of the Inll()wuu,

Cmfufer 3 R Rl @ 1 G AT

(1) Writcanotcon continuity equation for the Schrodinger eguatiq,,

R¥GR TRl @ f) e IR TR T fewofy iy,

(b) ‘Explain the phenomenon of quantum mechamcal tunneling. Giy,

V\pu nmnml examples.

iﬁ'ﬁﬂ?l t -
(c) Writcanotcon Spin-Orbit Couplmg
ﬁqﬁ'—anﬁa g 7R el AT |

PHYSICS (Second Paper) 2019
(Statlstlcal Mechanics and Solid State Phys1cs)

“Time : Three Hours]

—#
- - [Maximum Marks : 37

Note : Attempt questlon No. 1, which is compulsory and carries 7 marks

1.

and any other five questions from the rest which carry 6 marks
each. Symbols have their usual meanings.

yeq wear 1 afard & S 7 3P B! mmwaﬁam
mwwa‘iﬁmlmmmeman%lma%w
arf €1
(a) Statethe advantages of choosmg the phase space to be spanned by
.the configuration co-orcinates and the correspondmg canonically
conjugate momenta particle of unit mass is executing smlP1
~ harmonic. motion. Determine its trajectory in the phase space.

W—maﬁﬁwaﬁémaﬁamwﬁ%nww%
TR & 29 BRA B A W DR | Tt FA BT DI P
mmﬁwwélmw—mﬁum—wﬂ
fReriRor ARy |

-(b)  What are Miller indices ? Draw (101) and (11 1) planes ina cublc |

unit cell.




2

(a}

(b)

@

(b)

(a)

(b)

s e B.Sc. (Parr-l!l) Physics - 2019/ 55
. | wﬂwmwm) a2 (111)

What is partition function? w
be obtained from jts par“‘tion funtion 2

AR B w%\?%ﬁlﬁﬂﬂq
b AN H Hfaexor
WWWWE{%WW%\? ERIED Hed

Disting
guish among a cononical, a mlcrocanomcal and a grand ca-
nonical ensemble.

hat information about a system may

Using the grand partition function derive the Bose-Emstem (BE)
distribution function.

wﬁwmmwmwm(%)ﬁw
U IS | | |

Find the number of states for photons with momenta between p -
and p+dp. Obtain the Planck's distribution for a system of pho- '
tons. Show how this dlstrlbutlon can be derived from the BE

distribution directly.-

'pap+dp$wwﬂﬂwmﬁuﬁaﬁ$%ﬁaa@ﬂaﬁﬁm"

Waﬁﬁmqﬂaﬂhﬁaﬂzﬁﬁmwﬁﬁwwaﬁﬁﬁlw

-W%TWBEW@Q%@%W@W'%L

-Q ‘y—

Show that the classical deﬁmtlon of entropy c =-log-_lr leads

to Gibb's parado*( How can this paradox be resolved ‘?

_‘agﬁ@.@ﬁswﬁraﬂmmaqﬁw@a log—h—‘@r

ﬁvm%mﬁm%lmwmmﬁwwﬁm%?f.

Derive the pr1nc1ple of cqulpartltlon of cnergy Show that -the

thermal energy of a system consnstmg of N mdependent harmomf'

~ oscillators 1s equal to 3NKT._
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A @ G Hfr | afe TF Py 3

(a)

~(b)

(b)

(b)

_ (b)

. (@

oif @ -t
Nqaaf-ﬂsnﬂ'cﬁﬁmzﬁ'eﬁ oz 6 SO SOl &1

© 3NKT &l \
applied to crystals. Ior a face

1 'Crystal Lattice’ as

Explain the tern . ‘
alculate the volume of the primitive cell ang

centred cubic lattice, €
the number of nearest neighbours. :
Ot 4 T fee WE TS @ T DI fa
W—%&mezﬁ%ﬁmmmmw.
frped figall @1 aREe I |

What-is reciprocal Lattice 2 Show-that the reciprocal Lattice of a

fc.c. Lattice is a b.c.c Lattice.

WWW%?W%@Woﬁo@omm

| @F‘l STeT T dlodlodio SIeTd BT gl

How does the mdlc;cul_af b_i_nding differ from the 'i(')niq binding in
cryétals 2 Evaluate the Madelung constant for a linear ionic crystal.

forealt A oA e @ Sfad der | e SN @ 2

Discuss the Einstein's theory of specific heat capacify of solids.

. #fw
. (a)

Obtain the dispersion relation.in the case of a monoatomic linear

lattice. w R . .
Rl T TwTep Yl S & R i waw e

- Explain Bragg's law for x-ray -c_liffrjaction in crystals.

Give an elemeﬁtary'théory o_f Hall effect EXplain' how the mea-

- surement of Hall coefficient helps one to determine the mobility

of electrons in metals.




(b)

‘9. . Write short noteg

-

What are Bloch

. s d
functions ? Explain the origin of allowed an
forbidden bangg

r for electrons in solidS. aﬁ;‘-’[ﬁ
ST D R BN & ? St A govagie & R e @l '_

On any two of the following :

: ﬁw%@ﬁ-ﬁﬁﬁawmq%qm i forfRer
(@) Fermi energy
(b)  Effective mass
() Liouville's theorem
. ReRewm .
(d) - Black body radiation

'PHYSICS (Third Paper) - 2019

. (Basic Digital Electronics and Photonic Devices)

Time : Three Hours] 7 ALY '[I\/Ia!;iml.lm.Mark.s :38
Note : Answer six questions inall, including quesiton no. 1. Whichis cqmpulsory |

and carries 3 marks. All other qu.eétions-carr.y_7 m_a_rkse_a;h__. R
T WET 1 WEG Bel 6 Ul B SIR AR Ue wwEr i

aifrard & o gue 3 ngﬁﬂﬁﬁﬁm7maﬂ%| -

1. Answer,any two of the following :-

Fretferiea & ¥ fpedl @ @1 SR AT -

(@)

Write the fdlloﬁng Boolean expre:’_ssiqn'ig'standgrq fom :
Y=A+BC+ABC - .=~ . . S
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(b)

When 2V is applied to Syska LED, it draws 100 mA curreps an
produces 2 mW of optical power, calculate the efficiency o fLEDd
G{HWW@WZWWWW%@TWmUM
mmm%mzﬁﬁﬁﬂﬁmmﬁﬁmmgl

| q-casfs"rﬁamaﬂnwﬁﬁm

(©)

2. (a)

‘The expres

R=

m@mmmmﬁmaﬂﬁml

sion for carrier concentration & conductwlty in sem;
I

conductor are glven as n=nye é’” and o =eHun respectlvely

Find the ratio of ‘expression for conductmtles temperature T &

T, in extrinsic semiconductor.
mﬁmwmﬂmmwwm

-E;
nye g/KTa‘eJTO' eun ﬁ'ﬂT%lﬁTlTHFfT 'FT?JTqu

In a glven circuit, the transistor T, has negligible collector-to-

emitter saturatlon voltage and the dlode drops negligible voltage

across it under forward bias. If V. is +5 Volt, X & Y are dlgltal '

signa!~as 0 & 1, then' what will be Boolean expression (table) for

- output Z ?

ﬁﬁﬂﬁqﬁwﬁaﬁmT a%trrﬂqmuﬂmaas—rﬂdm

| Wﬁmwwﬁ&mﬁwﬂs%mﬂm%mﬁvmﬁ

_._ﬂﬁwﬁﬁwoaﬂ?lﬁﬁrﬁﬂﬁXWY%ﬂaW
‘_m(vmﬁ)auqﬁwzsml ik -




(b)

(b)

(2)

(b)

. Draw N-

<=

I'he source Part-11I) Physics - 2019/ 59
o of a silicon (n = Jylo per cm?) in N- channcl MOSFET

has an areq um? &
L cpth 1zam. Calculate the holes in the source

region i
" N the given volume if the dopant density in the source is
10" per ¢m3.

e 9 o

WW‘%OZ
BT Y Topy

N-299a groye (@, = 10" gfy IMe®) & 1
AT TERTE | Wrgg! Ho & | R T e A
DA 7fY Birs v et F 10 wRy FH?
channel FET circuit with complete components and ob-
tain the eXpr ession for the charge in the drain current. Show that
H=gm* Y4 Where the symbols have their usual meaning.
NW%W?%WW%W%WWHW%
w%%%%ﬁmwaﬁmlﬁ@@ﬁ?u gm * v,
STET e 19N ey apeif 3 R 2| .

Find out the outputs in N-channel FET for the different inputs as . -

-V, —OV&VGS—-—3 SthenV "9VR =36kQand 1, =211p4."

aaweﬂgeie}ev —ovamv .——35V$WNW$E
P MSTYES srmaﬁﬁ‘rm WV, =9V, R, =36kQ 3R I;=21124. -
Define the terms fanout, ﬁgv"‘e of merit, noise margin & speed of

operatlon Draw the RTL-NOT gate and e*iplam the truth table

the gate. -

 HIIST, fao—wantﬁﬁﬁe wﬁmﬁqwmﬂzﬁﬁaﬁ

qﬁ#@ﬁﬁmlm—mﬁﬁewvﬁwmamm
TG AR B AR BT ¢

. InaDT L-NAND gate circuit, it is glven as the (VBE) =08V &

(V o) =02 V. Calculate the value of h forV, =5V, & 2.2kQ,
= 5k so that their circuit DTL, behave like NAND gate.

@—cﬂw_ﬁ—gﬁeqﬁqexﬁ (Vo) = 0.8 Tie€ I (V) =02

dree faar &1 hy, 1 T HIT, VCC—SEI’TRR—221%—¢|‘[
3|, R= 5%3%%1’@6@@5%@6%%%@'

BT 2 |
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(@) What do you mean by the microfabrication proccss ? E"u'hcralc

S

(b)

(a

()

A

the various techniques involved in the fabrication process,

mw%@zﬁsmmﬂn@rmwwﬁ%?fQM*m,pn
ﬁ?ﬂ?ﬁiﬁm“ﬁﬁmﬁﬁaﬂmqnluml

Wha <o you mean by process flow ? Discuss it for the fabricalion

' of FET for source & drain fabrication.

WfshaT FETE W 1Y 1WA 7 BT BRADIT H T A oy
SERECAE B i o G| L '
Explain the minterm and maxterm for the logic expressions With

the help of the various ty'pe of gates.

mﬁmmﬁﬁﬂeﬁwﬂwﬁaﬂﬁﬁaﬁaﬁme

'a:laﬁ'?f?%m

Obtain the output expres§1on for the given Kamaugh map :

- T BT A i ATEY TR YT BTG -

BC __ _ T
BC BC BC -

B
._'Ko 0
Al 0|1

1
1

- What is the early effect & explain how it is important in the faﬁricaﬁon |

of the transistor ? Using Eber-Moll equation, the expressmn for V

CE-output charactenstlcs 1S expressed as ;

| VCE = v"rL'n 2

Find out the value of V., for z, = 0.98 ¢ =0.1 and (1

_Ig_J arc 0, 0.9'/61«;

B

&18,.



\D.

(c) - Photodlodes & Photo tran31stor

3Tl T T 7] HQIT ?IE' B.Sc. (Part-ITI) Physics - 2019 /61
ERASHIS | Wﬁ?b‘\mr oo W% BRI A G gyt @ e |
T Ve, @ @51 CE-aral aifvererforn

'IB BN |

B

)2%009,3”3?1?1,5”%1%{&

V EﬁTqﬁmaﬁﬁml :

- What is the Combmat[on logic circuit 2 Draw the circuit & truth tables of

~ half & full subtractor logic and explain its working.

W%ﬁeraﬁwmqﬁwwﬁ?mamqﬁmwﬁmﬁmuﬁw

-Wwwwmmmﬁmm|

_ 'erte short notes on any two of the followmg

3 ﬁwﬁl@ﬁﬁﬁﬁﬁrﬁwmﬁﬁmﬁm

(é) , Metal-semlconductlon _]Ul‘lCthI‘l & its apphcatxons

- mg—aéﬁwwﬁrﬁwwm

(b): Storage and transition capamtances

‘,mem

meaﬁw
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PHYSICS (Fourth Paper) 2019
(Electromagnetic Th

eory, Laser, Holography and
Optlcal Instruments)

mm

Time : Three Hours]

[Maximum Marks , 38

Note : Answer Quest:on No. 1 which 1s compulsory and carties 3 Mark

In addmon answer any other ﬂve questlons each of which' Came

.7 marks.

.mm@mw%ﬁﬁm%w$mmg

wememﬁﬁamamewemwam7,.

3l BT R

1. (a)

(b)

©

2. (a). |

©

Laplace S CQUatlon in sphencal polar co- ordmates

Define 'ﬁnesse of the fringe pattern Calculate its value for aFp :
mterferometer coated wnth a mater1a1 of the reﬂectlun coefﬁclem

04..
< e e @ forw rmsa#r aﬁqﬁuﬂf&aaﬁmw‘eﬁ-ﬁm

'mﬁwmﬁzhmavﬁmﬁmﬁmﬁmmﬁawi

-@fﬁfﬁﬁﬁmwe‘l s

What is the dtfference between resolvmg power and chromatlc :

_resolvmg power of an opt1cal instrument 7

eﬂamammaaehmwwemmam

AR E?

Calculate the number of reflectlon m FP mterferometer 1f the Te-
ﬂecuon coefficient is O 5. |

W%}ﬁ—ﬁ?ﬁﬂﬁaﬂvmﬁr.tﬁmwmﬁamaﬁm

Eﬁrﬁmaﬁwaﬁ:rgvrraﬁos%l

Obtain solution of Laplace's equation in Cartesian f‘o-ordmates

-mémaﬁ%wﬁamwzﬁreaﬁaﬂml

A grounded conducting sphere of radius a is placed in a uniform
electrlc field E . Find the potential at any point (, 0),r>a using

+

CR

\
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. 0), o> WQWWWWWQM%
e Frerferg |

3. (a) Discuss pla
o ne Wave . . . . 1
ave solutio. of Maxwell's equations in a diclectric.

How does it change in plasma"
@ésﬁﬁe-eﬁﬁ%@iaa‘?
BT | 1T 2y [P yoR Teo@r § ?

Find the skin depth at a frequency of 10 GHz in copper where
0=5.8x%10"s/ m, u=y
0

- g,=8. 834x10‘~1':/m)

mﬁlOGHZﬁWWWWWWW

a=5.8x10"s/m, “=pu, g‘rq e= eo(%_mxlo "H/m,
=8. 854x10‘2F/m) | |

(b)

and e=g, (4, =47x10 H/m,

4. (@) 'State Poynting's theorem and calculate Poynting's vector for a
-uniform plane wave. " ‘ > :
meamwmwama%ﬁmmﬁm'

- afew =« Eﬁﬁm |

(b) . :Show that quadrupole mteractlon energy, u ———%E'aﬁ(o)Daﬁ,

where D5 is the quadrupole moment ofa charge dlStI‘lblltl()n and '
. E'.f0)is the field gradient at the centre of Da,, |

W % HQE’F m mﬁ- u"'_HE'aﬁ(O)DaﬂB \_ﬂ_E"T Dcx/f

ﬁgaamﬁa?wﬁ%@;aaﬁ% @?E'aﬂ(o)Daﬂﬁmméﬁ.
YIUTT 2 | | SN
5. Obtain Fresnel formulae fo: electromagnetlc waves polanz:ed parallel to . .
" the plane of incidence and discuss transmitted fields and energy ﬂow for |

tota! internal reﬂwtlon
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Wwﬁgﬁﬁﬁ@lﬁ—ww¢mmﬁg
‘“‘ﬁ
aﬁquﬁaﬁﬁaﬁwmﬁ‘rf?ﬁ%ﬂ qIRATd &ﬁfk’.ﬁw

6. (a)

(b)

8
®
o @

e & P 2

Explain the w .,rkmg of LG plate and obtain its reso]vmg power.’

LG@@WWHWMWMW%,

(a) Describe the recording and reconstruction of optleal holograms.

:maﬁﬁﬁwwwé?mmﬁwwﬁﬁmmﬁw
| '.Eﬁﬁﬁ?{ﬁwwaﬁaﬁﬁml .
(b)

ﬁ%ﬁr«n PITT |
pression for the relative contribution of Stlmulat
¢d

Obtain an expre
and spontaneous emission in thermal equilibrium.

T e [ GﬁYGﬁWWﬁEﬁW&TW%%
WWWWI

| Discuss how the laser light is dlfferent from llght emitted by the

conventional sources.

WW%@WW@THWWW%W

|

mﬁm@ﬁw%aﬁﬁaaﬁ?gﬂ%maﬁﬁﬁm

Discuss thick hologram and its use.

m%@mmﬁwﬁmwﬁﬁéamaﬂm

What is infrared radiation ? lee its claSSIﬁeatlon Describe the

various applications of mfrared radiation.

Explain the various parts of the infrared spectrometer and 1ts

working.
W@E@ﬁa%ﬁﬁﬁwﬁzﬁ‘rmaﬂﬁmeﬂ?ﬁﬁ

mﬁrﬁw@|

EXYS




