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1. Choose the correct answer : (any five)

1x5=5
ug ST AR Sfeext ¢ (Rt <lisbn)
(a) What is a quantum of light called ?
TR @R & e omt g

(i) Electron

Elgia

(i) Neutron
oG
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(b)

(iii) Photon
T

(iv) Proton
L

The uncertainty principle was proposed
for the first time by

GFGISR TIOT ALTITA AVRS A
(i Werner Heisenberg

(i) Max Born

(iii) De-Broglie

(iv) None of the above / 9BI8 7Zq

What is the probability density
corresponding to the wave function,

Y = d¢™**, where a = real constant and
A = complex constant ?

oY w99l RN Teimet sivet —
Y= 4o, T o = AT EIT S A = Tios|
47T

0 |4

(i) |of

(ii)) |Afe?™

(iv) None of the above / «BI8 72H
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(d) Which of the following equations is the

(e)

normalization condition ?

o (RICB! AN Rt 7 e
6 [Lvrvdx=1
@) [Lvrwdx=0
i) ["y*pde=-1

(iv) jj:y/dx =1

The eigenvalues of momentum of a
particle trapped in one-dimensional box
are

GRFAIEGF ATE IBIS ST T BT 1S SR
(o] T
(i) discrete

phsd

(i) continuous

SETiD

i)
a

(iv) None of the above

9518 NZF
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() Charge on neutron is (i) U-239
REG vief T U-239 ©

() + 1-59x10°19 C .
| (iv) None of the above
(i) - 1-59x1019 C @
‘ GBIt 7=

(iii) 4-78x10710 e.s.u
(i) The half-life of a radioactive substance

(iv) zero [ *
(g) The size of a nucleus is the order of depends upon
e wier T | couTERn ~Anief bt S-St {2 8eive e
i) 105 m AL
i) 1010 m (i) nature of the substance
(i) 1014 m R ol
(iv) None of the above / oIS 7y (i) pressure
(h) Slow neutron can cause fission in -
T FOT T R 7R
() U-235 (iii) temperature
U-235© i
(i) U-238 | (iv) All of the above
U-238 © N
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In radioactive decay, which of the
following quantities depends on the
number of atoms ?

(ST FHCITS o] (PIACE! T TR
8oTS N3 I 2

(i) Half-life
% G
(i) Mean life
TG G
(ti)) Rate of decay
FE Y
(iv) Rate of decay and mean life

Answer any five of the following questions :

2x5=10

o4 ezt lisht ews Beq ot 3

(a) Compare Photoelectric effect and

Compton scattering.

THREIET dOR AT IG5 RFpaser
Dol SIRCHIRT |
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(b)

(c)

(d)

(e)

Calculate De Broglie wavelength of an
electron whose kinetic energy is 1 eV.

1 eV sifoH&yE Bt T w-aifE
SRS et 5|

State Heisenberg’s uncertainty relation

for position and momentum.

&S g oS T9Ff Bl SRsrer
Qe wife &=

Write expressions for quantum

mechanical momentum and energy

operators.
FRIBIN AFE S o =S e

What are eigenvalues and eigen-
functions ? Give the example of them.

Eigenvalue WIF Eigenfunction 3@ &
& ? 3ZO] wrzRdl Al

() Write the basic principle of nuclear
reactor.
e Reses o TS Sae w1
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(9)

The half-life of radon is 4 days. After

1
how many days will only I-ath of a

radon sample be left behind ?

I itg oAt wadle 8 i | e fiw forme
o NI (FOA SRS QAR

Answer any five of the following questions :

oo Rigeiea “Asbr 2w Tex fora ¢

(@)

(b)

(c)

5%5=25

Describe the Davisson-Germer
experiment for establishing the wave
nature of electron.

RG-S Raoler T (sfova-
AT TAICERI KT JIRY SSRCGIA |

Estimate the minimum energy of a

confined particle using uncertainty
- principle.

wieoRel M AT Wit I FAR o
e st 1|
Derive the Schrédinger time-dependent

wave equation for non-relativistic
particles.

TR-CoARFT FAR 52AGIT -GS T92at
AN [Nl
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(@)

(e)

)]

)
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Normalize the wave function
CHq SR TERC! AN A

B
‘I’(x)=\/x2+—a2 in the region —0 < x <.

Calculate the transmission co-efficient
of an one-dimensional penetrating
particle through a rectangular potential
barrier.

GROIFR AT A5 19T AYTS B! GIAGT (ST
TR (2R AR it 9 |

Discuss the impossibility of an electron
being in the nucleus as a consequence
of the uncertainty principle.

SO TOT O GBI RGN HOEFIS
SRIFT SPTRIRITOR Y SR |

Estimate the energy in nuclear reactor.

e Ragss «ife Rd i)

What is the function of control rods?
What will you do, if we require to shut

down the reactor ? 3+2=5
fEe vl I B 9Ol R IR &
Al
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(i) State the limitations of wave function.
Calculate the wavelength of photon

whose energy is 75 €V. 2+3=5
w3251 TR ARE! BCE 91| 75 eV T
o1 TR wIofrg R FL
4. Answer any two of the following questions:
10x2=20
ol i ght e el fori g
(a) Write short notes on the following :
53 GOt fordt ¢
(i) | Two-slit interference experiment
with photons. S
T RaRUNTE IR A9
(ii) Nuclear Fission and Fusion S
e Regiem S e

(b) Describe the nuclear forces with
nuclear stability. Draw the N-Z graph
of line of the stable nuclei. Give some
important observations from N-Z graph.

4+3+3=10

63/1 (SEM-6) DSE1B/PHYRE6026/BL. 10

(c)

e RfSNeror yRweicE Res w TR et
eIRCEIRt | 7fFE ORERIR N-Z 51 &I 1 |
Te (A9 wigiKe ReiF s SRt |

(i) Mention the three types of f-decay
with explanation. 6

B-decay 3 FSHG! 21F1RT Il SR |

(ii) 'Explain B-spectrum  with
qualitative diagram. 2
QoS e AZTS S-spectrum I [
S[ITHIA |

(iii) Discuss the Pauli’s neutrino
hypothesis. 2

ey MG <& o1 M
9RTHTRI |

(d) () State the Planck’s quantum
hypothesis. 2
I (PRI S Aeed! |
(i) State the limitation:of wave
function. s 2
TR et T B
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(i) What is the physical significance
of the wave function ? 2

CRR FIRT (Sifos 3RSy &0

(iv) Show that the rest mass of the
photon particle is zero. 4

TSR (T B 9 <OIF ST T 7 |
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