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INSTRUCTION::

1. The question paper is divided into two sections. The candidates will be required to
answer Four compulsory subjective questions from Section — A and four optional
subjective questions from Section - B. There shall be compulsory Four subjective type
questions, each of 10 marks. In addition, there shall be 7 optional subjective questions
in Section — B, of which candidates will be required to answer only 4 subjective
questions, each of 40 marks. The optional questions shall be answered in the descriptive
form.

2. The pages are reserved for each section and their respective questions in the answer
booklet. The candidates are instructed to write the answers of the questions reserved
for that question only. If the candidates do not write the answer of the question on the
reserved page, then the answer of that particular question will not be evaluated and the
entire responsibility for non-evaluation of that answer will be of the candidates only.
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b)

b)

©|Ug - A / Section - A
o, oysﬁI c,, et form Afgem =i 3ha s €, @en A 3R B & g wfewt
(avera wrrereR) 1 A feardt % (o A)(oB)=A-B+io(AxB) 5]
Ife,, o, and o, represent the Pauli spin matrices and A and B any two constant
vectors (or operators) show that (J-R)(a : E) =A -B+io- (A x ﬁ)
ST, T I hid §U AR % (o 4) =1 el A O w=m v wiew Bl [5]

From the above, show that (o - ﬁ)2 =1 where # is an arbitrary unit vector.

fg Friifera e o1 AEE v, = 1.3%10-5m &, 1 Fe-56 s T Pb-206 T1fre i
rsn Frenred | [51
If nuclear radius parameter y, = 1.3%10"1m then find the radii of Fe-56 nucleus
and Pb-206 nucleus.

34 iR =61 gerT e fepred 5w i Bree 2,71 i €1 I 8 7, = 1.2x105m,
[5]

Determine the mass number of a nucleus whose radius is 2.71 fermi. Given
ry = 1.2x107%m.,

€ arta o w6 o) 12]
State De’Morgan’s law.

&3 T =it ) SRS H) | [4]
(A+B)(C+D)

Demorganize the expression (A +B)(C+D).
A HT T F (AB + C) (AB + D) [4]
Simplify the expression (AB + C) (AB + D)

4. s R T -y hfi Hem % wenfies sfifaere % e wafn et

&7

[10]

Explain how 'Stern-Gerlach experiment' demonstrated that the spatial orientation of

angular momentum is quantized.
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1. a) Uwn-Tofly ow et gfer o fog sifer arietor wnfia il Tuners &1 @ 5a
A §Y TEH 391 ITFH HH AT 3G Hord shi TOAT i) [20]

Write down Schrodinger’s equation for a one-dimensional simple harmonic

oscillator. Qualitatively solve it to determine energy eigen values and eigen-
functions of the same.

b)  1-D T e Grereh o T Fram 3wt qe s S ht rewenati & ST Horl !
DIEE AR EHNGERIEY [10]
Plot the eigen-functions for the ground and first excited state for 1-ID SHO.

) 1-D &t Frrad gifer <l nell srereen o g p_ w1 ymm uw wa Hifim [10]

Find expectation value of P, for n® eigen state for 1-D SHO.

2. a) EIEQISH THT % Yo ST § S o WelH o W srcafieh ey gff o1 WM i
iy {15]
Find the most probable distance between the electron and proton when the
hydrogen atom is in the ground state.

b)  EIEGIH TR o T STEET § T 9 Mo % wed sitaa gff o1 w 3ra i) [15]

Find the average distance between the electron and the proton when the hydrogen
atom 1s in the ground state.

¢) =R W w1 wofy dan G [ oawn s wew L,0,0, @ o fag i
LxL =it [10]
If ﬁ is angular momentum operator of a particle and I:x L yo I:z are it’s components
then prove that { «T - ;4L

3. Tfited W Hiay feorft fafigu -

F)  wiedih ot opait [10]
§) o frermae 3 guebh! Tl {10]
T) IR g 3ATE [10]
e  offvaes wte Faiia e 9wy A fies [10]
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Write a short note on the following:

a)
b)

c)
d)

4. a)

b)

b)

Fluorescence and Phosphorescence
Lamb shift and it’s significance
Nuclear Magnetic Resonance (NMR})

Role of Raman Effect in determining molecular structure,

34 1R <6l germT g wi i frass B o) aﬁr%% [10]
Find the mass number of the nucleus whose radius is 3 of O!¥.

‘AR T goieRiA o Sfeie wvE vE 817 30w o g Al [10]
Prove that electron cannot exist in nucleus.

foe e wfegm fevaoft foflen [20]

i) WU IS AN T I Hh

if) YR <6 S gy srrept

Write short note on following:

1)  Binding energy and binding energy curve

i1)  Electrical Quadrupole moment of nucleus

& ¢ srfufenett § st wor X % worerd @ <hifng [10]
Find out the properties of unknown particle X in given reactions.

i) mw+p->Kl+X

i) K +p—o>Kt+X

i) ptpoat+n+A°+X

iv) nt+n—->X+35°

TS THE F97 8 7 1 3T [L-UhT 3 ATTTeTehl § ST T9% i [10]
What is Meissner Effect? Explain the differ between type-l and type-II
superconductors.
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¢) ufiT e @ # we a9, Bl g ey qur 3= Siwd aiig 9w #
AT W1 B9 T o w9 8 d gU st % fore gonfies e e <6t o
whifsu| [20]

Assume atoms as solid spheres and find atomic packing fractions for the simple
cubic, face centered cubic and body centered cubic structures.

6. a) HETEA ST 1 AT A gL fog iR fe [10]
Using Boolean Algebra prove that
i) (R+B+C)(}_\+I§+C)=K+C
i) A+AB=A+B
b) U giioRe st TRy § de ORI A9 0.99, Iopo = Iog = 10 pA TR STER 917 90
© LA B, ST T T HUTES W I S [5]

In a transistor amplifier circuit, the dc current gainis 0.99, [~g5 =Iog = 10 pA
and the base current is 90 pA. Calculate emitter current and collector current.

c) Stad o3 % ary dfseararss Yo & B sy w1 gfa Hifvng [25]
i) I
i) HdehieHd
i) EHwEhee
iv) SRR
v)  gate
Describe the following applications of the Op-Am with suitable diagram.
1)  Adder
i1)  Subtractor
iti) Integrator
iv) Differentiator

v) Comparator
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7. a) fiw vgl i ufeniye il [20]
i) 3T s _
iy Tiehg srffreastt @ Qwm
iif) H-I00] 6 GEH G
iv) ROT-a0T gEdn
Define the following terms:

1)  Internal conversion
i1) Q-value of nuclear reactions
iii) Fine structure of H-atom

iv) Wave-particle duality

b) HICIS 379 %1 s frraies 520 =g /ofet 8| 50k T g1 0 39 Wi o I AW
EIGKCAIE L [20]

Calculate the first two vibrational energy level for HLC13% molecule having force
constant 520 Newton/meter.
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