O NGIUTHO M AL

WO DA U0 M AAL

www.onlinebu.com

Tatal M. of Questions © 17] [Tetal No. of Printed Pages - 11

5V-185

B.Sc¢. 5th Semester (Reg./Pvt.) (NEW/ATKT)
Fhysics Examination Nov./Dec., 2017

QUANTUMMECHANICS AND SPECTROSCOPRY

Time Allowed : Three Hours] [Maximum Marks : { Aeg. - 85
Pyt - 100
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MNote : Altempt all questions.

WUE - A /Section - A
T8 U / Objective Type Questions

Q.1. Wat GO BT g Hifergl

Choose the correct answer,
) SIS WMTE T SO gIRT AR @] ST Uit

(@) @ Rigra

(@) mawen Rigr=
(@) ami (1) v (a)
() =9 <1 B =

Compton's effect could not be explain by
(a)  Wavetheary

{B)  CQuantum theory

(c) Both(a)and(b)

{d) Mone of these
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(2)

wrfdaqor mreay §

(&) v 3, & A < &9 g @
(8)  wqg 31, o am R aftre g &
(W) g 3 aur o I wWER g 2
(3) = @ ord

In the non-dispersive medium

(a)  The group velocity is less than the wave velocity

(b)  The group velocity is greater than the wave;
velocity i

(¢)  The group velocity and wave velocity are equal
(dy Noneofthese

UF qTaa § avg U1 P ford ~gAaH Al &
The minimum energy of a particle inside a box i
2
@ v ® "4
n h
-5 d -3
(©) 8ma® Bma”
ErEEIoT R & e &
The potential field of hydrogen atom is
- b)Y V=
(a) V{,) =0 ( .) {r) r
—A o
© Y=z @ =AY !
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@)
) (4)

Y UF ST AT awrew #

One electron volt is equal to

@ 1.6x107%erg () 1.6x10°19 Vil L=1,s=%%mJ$WW% |

(€)  9.1x107'%y d)  9.1x103%y |
v U% G99 B 6 ONT SAT BT SRR 5% 2

b i e b N L

(31) = w2
(7) U areq @
(W) suadiagd aamegd

() 7 =g 74

"The wave function of a free particle cannot be (@)
normalised”

(®) 13 () ¥ Qe

- .
ForL=1, 8= 3 the possible values of J are

WO NGIVI[HO M AN
O NGIUFHO M AL

n) =

3
b 1
{b) 5
(@  This statement is true
{b)  This statement is false () 1= {d)  MNoneofthese

fc)  This statement is neither true nor false
ix) e vag-fawu i qerded 2

(d) None of these
vi) G FETEH WEAT n arell 19§ FelagrT & (31) 100A ¥ 1000A
(¥) 1A 100A

siftrraw W gt &
(W) 01AF1A

The maximum number of electrons in a shell of principal
quanium number nis

O N UTIT0" M AAL
IO DA U0 M AAL

(@) 4P (b) 2"% (@ e 3o
The wavelength of hard x-rays is
© n% @ 27 {a)  100A to 1000A
(o  1Ato100A
YA17-840 SV-185 PT.O. () .01A1A

(d) None ol thess
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(5) (6)

i
y  af Rt feRmfous a1 &) weu amgfr v 2, iy fareht o oy % vt avfen § wdfs a
3 e It It sravarsl & dfg ol f viEar-ara

AT @Tﬂ' The commaon wave number difference in the rotational
spectra of a diatomic moleculelis

(a1) hy, (7) m, he . C
. @ 5 ® 3z
he .
el : = .
(@) o (v) i & o 3z | o8 n
g £ ; © e 93
If v, is the frequency of vibration of a diatomic molecule, 5 = ik
the spacing between the two successive vibrational § §’ : xii) U@ EHT AN §
states is g g | One Fermi is equal to
@ hy, .. B By 3 B (@ 10°m (b)  107°m
he ' ; () 107m d)  107"m
(c) o (d) Noneofthese J xiv) oifts Raoedty 2 |
x) e g & (30) U3 1
. i q) U238
(31) wfy wre @i =) X :
: z =z (W) amt () wd (9)
q ¢ s = .
(7) s Y@ z 2 (3) 3« o 78
() < (31) @& (3) = = | More fissionable is
. T = 235
(@) T % o =@ : g @
b o b) U238
More intense are 5 B (c)  Both(a)and (b)
(@)  Antistokes lines k (d) Noneofthese
(b) Stokelines [
() Both(a)and(b) Lol varres0 | sv185 Contd.....
(d) Noneof these ! .
A Tiqp S\-185 PT.O.
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@)
- 15
x) @ HISH B IIER N g s F g
ARl

. 15
According to the shell model, the spin of 7n‘\.‘ in the

ground state will be

(8 h (DR
h 1
© 3 @ 5

@Wug - §/Section-B
Y I W/ Short Answer Type Questions

Q2. e Hre AR oy g WA 817 Fus i ot
Coltiicpt
What do you understand about Wave Packet? Write its
physical meaning.
auEar/OR

u mean by Eigen values and Eigen function?

S

What do yo

PT.O.
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Q.3. GO FE T |

What is Tunnel effect? Explain it. L
|
s g Tt 9 a1 Al £7 |

What is meant by the zero point enérgy?
|

uar/ OR
|

Q4. H_Yar & e e & o Sl
Discuss the fine structure of Hu ling,
3/ OR

Iﬁﬂﬁﬁ'ﬂ'ﬂﬁiﬁ?ﬁlﬁiﬁﬁﬁl m;ﬁmﬁmﬁﬁﬁl

State Moseley's Law. Write down th%a uses of Moseley's law.

I

I |
Q5. qyfﬂav&ﬁqwmiwrﬁmmrmmm%?
Whatis the effect of |sotope on HotatiJnal Spectra?

| |Er/oR |
R e TR & e fuT IRy ik
Write similarities and Dis-similarities between Fluorescence

and phosphorescence,
|
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a6 ﬂTE"'WWUT“FEHﬁ"r*it"'f‘fEFHT?:"?' u"ﬁ"f"!zfﬂm?

Q7.

Q.8.

ThIT-GA0

What is the D”ﬂCIble of a smmlleanon Counter? How is
Warking? ]

| srrar/on ||
MER-ed faw aosmsd) |
Explain Geiger—NulTali Law. !

EUQL W/ Section - C l‘
& gaily 0T /| ong Anawerﬂypc ’.uestmns

aw&naﬂnwgﬂniﬁrmamnamﬂmzﬂﬁtﬁ
e vanfoE Hifs

What is the concept of wave vplaoﬂy angd Group velocity?
Establish a relationship between them.

| aear/or | !
|

A WBE T 7 R e B IeTArAERoT e 3t
daT=T oid @7 yEersdl

, . | , I
What is Wave Function? Explain inormalisation of wave
function and its boundary conditions, '
!

ve fasta dfawr W@ @ & Sl & R a@iee g
Hfard aur frg SR 6 oo Ht o st Aifey
areft &, & argeey sl @l g |
Oblain expression for the energy of a particle enclosed in a
one-dimensionsl bax, Show thal l_hc\ enargy slates of the
parlicle are discrele) bul not equispaced, |

, [

sv-185 !l

RTO.
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Q.9.

Q.10.
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o)

| |

| | d~ET/OR |
v T 31e 38 B S oma [y e 217 3wy R
MR o wllawe fBraes ot g SR

What do you understand about a Free Axjs Rigid Rotator?
Wrile its Schrédinger wave equation and solve it.

S ¥ ot (e 27 st g 3 o
WH-TRAE TAH & quf Hifemy

What is the concept of Spin Motion of Electron? Describe
Stern-Gerlach experiment for | its verificatjon.

GIETE!T/OH

ST ST T R ? WA /e sy Sftee v o)
THHTEN |

What is Zeeman effect? Explain {he normal and abnormal
Zeemnan effect

feeaoft ﬁ'ﬁm (a1 2)

) ARf g T arracten
i) g qofgm

iii) et auT e aERm |

v feuemfies s 6t erafis sl
Write notes pn (any two)

i) Morse potenl{al and dnharmunlmty

i) Electronic spectra |

i) Singlet and triplet states

V) Vibrational enargy of a diatomic molecule

1] svaes |
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Q1. TU Fof A 31T T e &2 G G
RN & e T T 7

What do you understand by Binding Energy? Explain it. How
is it related to the Nuclear stability?

3@/ OR |
TS & o ga-ge ufawy & afa S

Describe liquid drop model for the nucleus.

. b B
i‘.'. 0'.’ ... 0.. ..l' .‘. ."

L
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