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PO Attainment
Faculty Name: Dr. Sanjeev Kumar Verma Class-Sem:. BSC-5 Academic Year: T 202223
Course Name: Atomic and Molecular Physics Course Code: BHP-502 Program Name: BSC H Physics
CO-PO MAPPING:
Course roi PO2 | PO3 ro4 POS PO6 PO7 | PO8 | PO9 PO10 POI11 PO12
Cco1 1 2 3 2 2
Cco2 | 2 3 3 3
Cco3 1 2 1 3 1
CO4 3 1 3 1 3
COs 2 3 1 2 2
CO6 2 3 1 1 1 3 2 2
CO ATTAINMENT:
Dr. Sanjeev Kumar Verma Att. Level
Co1 : 3.00
cOo2 S 3.00
COo3 ) 2.40
CO4 : 2.20
CO5 12,09
CO6 ; 2.20
PO ATTAINMENT :
PO1 | PO2 | PO3 PO4 - POS PO6 PO7 | PO8 | PO9 . PO10 PO11 PO12
Lizipheld 257|526l o 25 27 27 26| 25 |2 22 22 2.1
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L LOILLY CO Attainment
Faculty Name: Dr. Sanjeev Kumar Verma Class/Sem: BSC-5 Academic Year: 202223
Course Name: Atomic and Molecular Physics Course Code: BHP-502 Program Name: BSC H Physies
Internal Marks Scheme
il Z
THEHERHTIE AL I AR
b | -] a 5 g d g s
| AR A iy
o b G LS L0 0 1 e
S| ‘eme | swewn | Fg |Fg|Fe|fe| F& [H8| 2 | o |- | j8 | 2| jZ
1 |BSP2018023 AYUSH PAL 25 20 i/ 5 25 7 10 9 4 23 64 87
2 |BSP2022007 AKSHITABHARADWAJ 28 22 8 7 28 8 11 10 5 26 49 75
3 |BSP2022008 ABHISHEK KUMAR 28 22 8 7 28 8 11 11 5 27 43 70
4 |BSCA2020070 UTKARSH SAXENA 30 24 10 8 30 10 12 12 6 30 68 98
5 |BSP2020003 SHUBHANKARSINGH 20 16 5 4 20 § 8 8 3 19 32 51
6 | BSP2020006 SHRISHTI RATHORE 30 24 10 8 30 10 12 12 6 30 69 29
7 |BSP2020006 KASHISH VMS}[ 30 24 8 7 30 8 12 1234 5 29 69 98
8 |BSP2020007 RISHABH RAJ SINGHPAV 13 10 3 3 13 3 5 s 2 12 57 69
9 |BSP2020008 HARSH PRATAPSINGH 20 16 5 4 20 5 8 8 3 19 47 66
10 |BSP2020009 HARSH KUMARSINGH 13 10 3|3 13 3 & 5 2 12 40 52
11 | BSP2020011 SHIVANI CHAND 30 24 8 7 30 8 12 11 5 28 54 82
12 | BSP2020012 ASHUTOSH YADAV 28 22 8 7 28 8 11 10 5 26 49 75
13 | BSP2020004 PRASHANT RAGHAV 13 10 3 3 13 3 5 5 2 12 40 52
14 | BSP2020013 VATAN GANGWAR 13 10 3 3 13 3 5 5 2 12 31 43
Students appeared for the 1 1 1 1 1 1 1 1 1 1 1 1
Target / satisfactory mark set as benchmark 12 12 4 4 12 4 5 5 2 12 23 40
Students scored above the target set 1 0 0 [} 1 [ 1 1 0 1 1 1
% Students scored above the target setf  100% | 0% | 0% | 0% 100% 0% | 100% 100% | 0% 100% 100% 100%
Attainment Level 3 1 1 1 3 1 3 3 1 3 3 3
3
Co1 & 3 3 3 3 3 3 3.00 ~
co2 3 3 3 3 3 3 3 3.00 f
Cco3 3 1% 3 1 3 3 1 3 3 3 240 h
co4 - 1 1 3 1 3 3 R e T 3 3 |2
COos 1 1 1 3 1 3 3 1 3 3 3 2.09
CO6 1 1 3 1 3 3 1 3 3 3 220 |
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Even Semester Examination 2022-23
BSC-5 Semester
Course/Code: Atomic and Molecular Physics / BHP-502
Maximum Marks :70; Duration: 3 Hours

AT

Q.No Questions N:;;;“ CO |(BL
1.1 [Write down the name of experiment that experimentally verify Orbital-space quantization. 01 coi |12
Write down diff i -rigi
1-11 rite down ditference between rigid rotator and non-rigid rotator. 01 coz | L
1-II | Write down the expression for orbital, spin and, total angular momentum and corresponding associated quantt 01 cOoz | L2
Write d tl diti (ati i i
1.1V own the conditions for rotational spectroscopy and vibrational spectroscopy with examples. 01 cos |13
What is elastic and i i i
1-V 1s elastic and inelastic scattering? 01 coz | L1
w ‘ d l & . . . . . . .
1-VI rite down the Born-Oppenheimer approximation for diatomic vibrating rotator. 01 cot |
Calculate the vz i
1-vyp |Caleulate the values of L, S and J for the states (i) 01 cot |Li
Descri i
2.1 escribe the Larmor precession? 01 coi Li
2-11 Is Raman scattering is elastic or inelastic? Explain. 01 cot Li
2111 |What is symmetric and antisymmetric wave function? 01 cot | Li
21V Compare normal Zeeman effect and, anomalous Zeeman effect, : 01 cot L2
2.y |Praw the energy spectrum of following (i) Rigid Rotator (ii) Non-Rigig Rotator (iii) Harmonic Oscillator (iv) 01 col |L1
2-yy |Describe Rayleigh scattering. o1 cot |13
2-vir |Describe Stark effect 01 cot |L1
a) Using the Lennard-Jones potential derive the internuclear distance for a diatomic molecule.
3-1 OR : ] 7 COo2 |L2
b) Describe the Vector-Atom model of atom. '
a) Calculate the expression of Landé g factor.
3-II [OR : 5 : ; 7 Co3 |L2
b) Using the L-S coupling scheme find out all the spectroscopy terms of d2 electrons.
a) Following the J-J coupling scheme, calculate all the spectroscopic terms for the atomic state
4p14d1 and present it in the discrete energy levels.
4-1 OR : 7 CO3 |Ls5
b) Show that gyromagnetic ratio for the electron is independent of atomic details.
a) Using L-S coupling scheme find out all the spectroscopy terms of p2 electrons
4-11 |OR 7. CO4 | L3
b) Discuss the space quantization of orbital motion and calculate all the orientation for £=3.
a) Discuss the Stern-Gerlach cxperinicnt in detail
OR
5-1 |b) What is Raman Effect? Explain how stokes and anti-stokes line appear in Raman 7 CO5 | L4
spectrum.Describe the rotational and vibrational Raman spectrum? Write down the expression of
wave number and selection rule in each case
a) Following the L-8 coupling scheme, calculate all the spectroscopic terms for the atomic state (i)
5-11 |4p14d1(ii) 3pl4pland present it in the discrete energy levels. Or 1. CO6 |L6
b) both Sylow 3-SSG and Sylow 5-SSG is normal in G.
a) Draw the graph of the function and discuss the continuity and differentiability of the function in
this interval,
6-1 OR 7 CO5 | L4
b) Apply Cauchy’s integral test to show that
< 0‘9',(@ ‘
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a) Show that for ri

gid-rotator the wave number for transition from the level J to the level J+1 is
given by | where B is rotational constant and prove that the wave number between any two
611 |Fotational encrgy levels is 2, 7 COo6 | L6
OR
b) Explain Machine learning and how does it work ?
BL - Bloom’s Taxonomy Levels
(1- Remembering, 2- Understanding, 3 — Applying, 4 — Analysing, 5 - Evaluating, 6 - Creating)
CO - Course Outcomes PO — Program Outcomes; PI Code — Performance Indicator Code
Level |[Marks ; co Marks
Levell |9 : Co1 10
Level2 |17 co2 10
i Level3 |9 CO3 15
Leveld |14 : CO4 7
Level5 |7 3 CO5 14
Level6 |14 CO6 14
Total |70 ‘ Total 70
: Bloom's Level wise Marks Distribution
|

Course Outcome wise Marks
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First Unit Test 2022-23
BSC-5 Semester

wurse/Code: Atomic and Molecular Physics / BHP-502

Maximum Marks :30; Duration: 90 Minutes
N Questions Marks co BL
1-1  |Write down tt i (39)
e expression of magnetic dipole moment in terms of 01 CO1 L1
1-11 | What are the values of L, S and J for the states 01 co1 L1
:-ll\l/ Slvn.te down difference between rigid rotator and non-rigid rotator. 01 coz 12
-1 rite down the expression for orbital, spin and, total angular momentum and correspond 01 Cco1 L2
1-V_ |What is Larmor precession? 01 Cco1 Li
2-1 er.te down the expression for orbital, spin and, total angular momentum and correspond 01 coz L2
2-11 |Write 'down the name of experiment that experimentally verify 01 CcOo2 L1
2-111 thxt is Larmor precession? 01 [0 7) 12
2-1V | Write down the expression for orbital, spin and, total angular momentum and correspond 01 CO2 L2
2-V  |Compare normal Zeeman effect and, anomalous Zeeman effect. 01 Cco2 L1
a) What is normal Zeeman effect and, anomalous Zeeman effect?
3 . Sy
b) Find the limit of sequence o~ S -
¢) What is symmetric and antisymmetric wave function?
. |a) Discuss the space quantization of orbital motion and calculate all the orientation for
=2
4-A 06 COo3 L4
OR ,
b) Define the Gyromagnetic ratio for the electron and derive its expression.
a) Discuss the Vector-Atom model of atom.
OR
S b)Following the L-S coupling scheme, calculate all the spectroscopic terms for the - o =
atomic state 4p14d1 and present it in the discrete energy levels
Level Marks CO Marks
Levell |5 CO1 4
Level2 |5 CO2 14
Level3 |8 CO3 12
Leveld |12 CO4 0
Level5” |0 COS5 0
Level6 |0 CO6 0
Total 30 Total 30

Bloom's Level wise Marks Distribution

09

Course Outcome wise
Marks Distribution
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Second Unit Test 2022-23
BSC-5 Semester
Course/Code: Atomic and Molecular Physics / BHP-502
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Maximum Marks :30; Duration: 90 Minutes
e Q Marks
uestions ar
\ 1-1 What is the di — 30 co BL
\ w0 \\A mo!ccu‘\:‘:llffircnce between rigid rotator and non-rigid rotator? (01) CO4 L
R Write dow ‘;“)’ laVe_ ;.)crmanent or temporary dipole moment 01 Cco4 | LI
\ _ n .1c conditions for rotational spectroscopy with examples 01 Cco4 12
1-1V | What is elastic and inelastic scattering? o1 cos | Li
\r 12-\{ \\]\;R'?n?n scaltering is elastic or inelastic? Explain. 01 cos | L1
‘i = \An e down the Born-Oppenheimer approximation for diatomic vibrating rotator. 01 cos | 12
T “"O\CC\J\C may have permanent or temporary dipole moment 01 cos5 | L2
\ - | Write down the conditions for vibrational spectroscopy with examples 01 cos | L2
\ 2-1V \ls R_aman scattering is elastic or inelastic? Explain. 01 CO5 L2
2-V \Wnle down the Born-Oppenheimer approximation for diatomic vibrating rotator. 01 CO5 LZJ
a) Show that in rigid rotator the wave number between any two rotational energy levels
is 2B.
OR
3 b)Draw the energy spectrum of following (i) Rigid Rotator 08 CO5 L3
OR
c) Draw the energy spectrum of following Non-Rigid Rotator
(iii) Harmonic Oscillator (iv) Anharmonic Oscillator.
a) What is rotational and vibrational Raman spectrum? Write down the expression of
Wave number and selection rule in each case.
4-A |OR ey 06 CO6 L4
b)What is diatomic vibrating rotator? Write down the expression of term value for
diatomic vibrating rotator and using selection rules show the transition for P-branch
and R-branch of spectrum.
a)Show that for rigid-rotator the wave number for transition from the level J to
the level J+1 is given by , where B is rotational constant.
4B |OR : 06 co6 | LS
b)What is Raman Effect? Explain how stokes and anti-stokes line appear in Raman
spectrum. :
BL — Bloom’s Taxonomy Levels
(1- Remembering, 2- Understanding, 3 — Applying, 4 — Analysing, 5 — Evaluating, 6 - Creating)
CO — Course Outcomes PO — Program Outcomes; PI Code — Performance Indicator Code
Lovell |4 2 col 0
Level2 6 S\ \t\0 co2 0
Level3 8 SN CO3 0
Leveld 6 v\ CO4 6
Levels |6 = &N CO5 12
Lovele |0 NP €06 i
Total 30 8 Total 30
Bloom's Level wise Marks Distribution Course Outcome wise
- Marks Distribution
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First Class Test 2022-23
RT'S BSC-5 Semester

UNVERSITY BAREILY
Course/Code: Atomic and Molecular Physics / BHP-502
Maximum Marks :10; Duration: 30 Minutes
Q.No Questions Marks co BL
1 Define the Gyr: ic rati o
: 1e Gyromagnetic ratio for the electron and derive its expressio| 05 Cco3 L2
2 |Discuss the Stern-Gerlach experiment in detail. 05 cos | LI

BL — Bloom’s Taxonomy Levels
(1- Remembering, 2- Understanding, 3 — Applying,

4 — Analysing, 5 — Evaluating, 6 - Creating)
PI Code — Performance Indicator Code

€O - Course Outcomes PO — Program Outcomes;

Level Marks CcO Marks
| Levell 5 COl 0
% Level2 5 Cco2 0
% Level3 0 CO3 5
’1 Level4 0 CO4 0
5 Level5 0 CO5 5
i Level6 0 CO6 0
Total 10 Total 10
i -
; Bloom's Level wise Marks Distribution Course Outcome wise

0 006

Marks Distribution
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Second Class Test 2022-23
BSC-5 Semester

Course/Code: Atomic and Molecular Physics / BHP-502

Bloom's Level wise Marks Distribution
0__0g

wlevell mlevel2 mleveld mleveld Level5 ® Level6

Course Outcome wise Marks

Head

Department of Applied Science
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Maximum Marks :10; Duration: 30 Minutes
Marks
Q.No Questions (10) co BL
1 What is diatomic vibrating rotator? 05 Cco4 L1
2 Using the Lennard-Jones potential derive the internuclear distance for a diatomic molecule 05 CO6 L2
BL — Bloom’s Taxonomy Levels s :
(1- Remembering, 2- Understanding, 3 ~ Applying, 4 — Analysing, 5 — Evaluating, 6 - Creating)
CO — Course Outcomes PO — Program Outcomes; PI Code — Performance Indicator Code
Level |Marks ; co Marks
Levell 5 Cco1 0
Level2 5 CcOo2 0
Level3 0 CcO3 0
Leveld 0 CO4 5
Level5 0 CO5 0
Level6 0 CO6 5
Total 10 Total 10
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Tabulation Sheet

PROGRAM : BACHELOR OF SCIENCE HONOURS (PIYSICS)
SEMESTER : FIFTH
BESSION 3 2022-23

COLLEGE . Faculty of Sciences

Btudent ID

Btudent Name

Vice Chancellor

Controller of Examination Registrar
are mot Caleulated.

»» Pl of Re-Appent tudents

7. Brtensl Murke 1« Internal Marks

AB - Abment DT« Detsined
DR Droped 08 - Crodit Becured

Passing marks .+ 40% In each course

BHPEO1 : DIOITAL! ELECTRONICS BIPE02 : ATONIC AND MOLECULAR PHYSICS BHPS03 : QUANTUM MECHANICS
BHPEo4 1 MODERN PHYBICE BHPS0S 1 FUNDAMENTALS & PROGRAMMINGIN C BHPSSY : PHYSICS LABYV
BIIPE3 : C PROCRANMING LAB
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