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B.Sc.

1st Semester Examination
PHYSICS (Honours)
Paper - GE 1-T
(Elements of Modern Physics)

F’ﬁll Marks : 40 Time : 2 Hours

The figures in the margin indicate full marks.
Candidates are required to give their answers

in their own words as far as practiable.

Group - A
Answer any five questions : 5x2=10

1. Write the Plank’s quantum hypothesis.

2. What is mean life of a radio-active element ? What
is its relation with halt-life ?

3. What do you mean by slow neutron ? How does it
interact with U-235 ?
4. Give physical interpretation of wave function.
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A particle is moving with a speed of 100 m/s. What
are ‘phase velocity’ and *group velocity® of the de
Broglic wave associated with the particle ?

How much energy is required to raise H-atom from
the ground state to its 4% excited state ?

. If radius of first Bohr orbit of hydrogen atom is a,,

what will be the de Broglie wavelength of the
electron revolving round the nucleus in this orbit ?

Write the properties of nuclear force.

Group - B

Answer any four questions : 4x5=20
(a) What are energy and momentum operators ?

(b) The wave function of a particle moving in a
potential-free region is w{x)=Acosk x,
where A and K are real constants. Check

whether \p(x) 1s an eigenstate of energy and

momentum operator or not, 243

Give an illustration of Heisenberg’s uncertainty
principle with the help of gamma-ray microscope
thought experiment. 5

(a) What are stationary states 7



—

12,

13.

14.

15.

1/42-2200

(3)

(b) Eigenvalue ol an operator (x+di] is K.
: » :

Obitain the corresponding eigen function. 243

(a) What is meant by activity of a radioactive
element ?

(b) Obtain the exponential law of radioactive decay.
243

(a) Write the semi-empirical mass formiula for binding
energy and explain each term.

(b) What are magic numbers ? 4+1

(@) What is nuclear tusion 7

(b) Write the C — N thermonuclear reactions. 2+3
Group - C

Answer any oite cjuestion : 1x10=10

(a) What do vou mean hy probability current

density? 2

; ; ’ i hv—e u
(b) For the wave function gixt= 4 }, find
the probability current density. Here A is
conatatd, _ 4
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(c) Using Bohr’s quantisation principle, find the
velocity of revolution of an electron in the 31
orbit of a hydrogen-like atom. o

16. (a) What is quantum mechanical tunneling ? 2

(b) Calculate the transmission coefficient for an
electron of total energy 2 eV incident upon a
rectangular potential barrier of height 6 eV and
width 107" m. 4

(¢) A stationary nucleus suddenly splits into two

fragments. Ratio of their speeds is | : 3.
Calculate ratio of the radii of these nuclei. 4

1/42-2200



(5)
BEiC R

foetat - &
@ @A «fsle arm Teq we IXE=%0
S| 2T (RGN ol @ |

L (OTRHT (NEAd e G qere @ @Ry
GHSTRIEE A 97 A &Fo

© | TEg Wep e @Ry U-235-97 &g @fba i
ot 2

8 | STH-GCAHET (oo oA (@19 |

¢ | GF A 100 mis QTS WIW@?W’R@
W 97 S Wl (@9 8@ (IBIAs TS T2

©| TGS TS (SN-TF (AT 59 Grafee

q| ZETGITEA ~ER 4 QT FHFHLT GO a) WA
& AL RS AL 0§ oAl IO
T(A?

v | NG e el @1

[ Turn Over |

1/42-2200



{ 6 )
faeie - «
@ (T BIE A4 Toa e §xg=30

3 1(F) "M ¢ S0 IHAEse e
(%) Fea-REm A =fofer @36 o oo o
z w(x)=dcosK x @UTH A € K 25 q1%4
FRI | y(x) s (fe gaz sz
SIARGAT SRS ST el QR 39 3 +0
Sol silt-wt MBCHFTHIA dSHO AT FrEm
RN sl Tl i ) @

351 (F) B T e

(¥) 4B ATy (x-i—di] 47 HWBHT T K |
v
FE SRS el o) 349
SU(F) @ (TEE mnea T T B crarg e
(¥) coufEa [REbra spdm 5ol fdg w91 ahe

:ol(ﬁ*)wﬁm‘ﬁﬁr‘wvﬁﬁ &Y @92
ol =tw g o7

(¥) s w2 o 8+3
581 (%) T+SEu e e
() C - N wi¢iiw 5 FemelH o 349

1/42-2200



(7))

et - o
@ (@ G dree Teg e YXH0=%0
Se | (%) HEEre! 497 Ty 0 F e Y

(4) 996 o57 SAFF Y (x)= Aei("‘x_w’) 97 G

IS 2RAZ-AG W P | 9T A T E7 |

8

(o) R (FRFBRA Ao AT T ARG -7
e (9l el 8

Su i (%) RN R es fem e 3

(%) 2 eV *fEERE I EIGT 6 eV THS! G
109 @4RFE o=l seme e dfsamas
Toret Wiieifo ZE FEREADY (e G ey
9| 8

(51) @35 g FEIa 2ole 42T Wwe (S8 (9|
pocal qfoq oAfRTE wWqes 1 3 1 T
s T [ e Rt s 8

[ Turn Over |

1742-2200



